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Introduction

Human beings are by nature social creatures.1 They care immensely about their re-
lations to others, in particular about how they are seen by others and how they see
themselves in this regard (social identity). These notions are, in turn, strongly influ-
enced by the sets of beliefs and rules about how members of a group or society should
behave (social norms). While sociologists, psychologists, and other social scientists
have long been using these concepts, they have only recently (re-)captured the in-
terest of economists. In their seminal work, Akerlof and Kranton (2000, 2010) have
introduced a novel analytical framework on “identity economics”, incorporating so-
cial identity and norms into modern economics. In essence, while most economists
had previously viewed preferences and tastes as individual characteristics, identity
and norms crucially depend on the social context in which economic agents operate
(Akerlof and Kranton 2010, p. 6).

These insights have sparked an active research agenda with theoretical extensions on
the role of social norms and identity for behavior (Bénabou and Tirole 2011; Charness
and Chen 2020), trade policy (Grossman and Helpman 2021), or redistribution and
political conflict (Bonomi, Gennaioli, and Tabellini 2021; Shayo 2009, 2020). Increas-
ingly, this has been complemented by empirical work, e.g., highlighting how people
choose their identities (Atkin, Colson-Sihra, and Shayo 2021) and how social norms
can quickly change (Bursztyn, Egorov, and Fiorin 2020).

My dissertation was inspired by this foundational work and aims to contribute to an
on-going research agenda. While the four chapters cover a wide range of settings, they
all evolve around a central idea: how the behavior of individuals is influenced by their
social identity and the norms of the societies they live in. More precisely, this thesis
will first explore the role of externalities and changes in social norms, before turning to
investigating the roots and behavioral consequences of social identity.

Another common theme of this dissertation is that all papers share an inherently in-
terdisciplinary empirical approach. First, I build on existing work in political science,
social psychology, and history to derive quantitatively testable hypotheses. This cor-
responds to my deep conviction that modern economics can only provide convincing
answers to scientific questions when taking existing research in neighboring fields se-
riously. Second, I employ both natural and field experiments to empirically test these

1This idea can be traced back to Aristotle’s Politics in which he famously describes man as a zoon
physei politikon – a political or social animal by nature – living in a society that precedes it by definition
(see e.g., Schwaabe 2018, p. 59).

xi
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hypotheses using novel individual-level data.

CHAPTER 1, which is joint work with Leonhard Vollmer and Johannes Wimmer, inves-
tigates why being observed by others influences our own behavior. Recent field exper-
iments have established how observability affects individuals’ behavior in a range of
settings, from educational investments to charitable giving and voting (see e.g., Bursz-
tyn and Jensen 2015, 2017; DellaVigna, List, and Malmendier 2012; DellaVigna et al.
2017). Typically, such behavioral responses have been attributed to social pressure, i.e.,
an anticipation of being judged by peers and a desire to conform to social norms. We
propose an alternative explanation based on influence motives, i.e., an anticipation and
desire that our own behavior may influence the actions taken by others. In the frame-
work of identity economics, this constitutes an externality as individuals’ utility may
not only depend on their own choices but also on those of others (Akerlof and Kranton
2010, p. 18).

We empirically establish influence motives in the context of the COVID-19 pandemic
in Germany. In a survey-based field experiment conducted with a general population
sample, we study individuals’ willingness to register for a COVID-19 vaccination with
the state-monopoly vaccination supplier during an early phase of the pandemic. We
group survey participants into pairs, where one participant takes the role of a Sender
and the other of a Receiver. We vary whether the Sender’s registration decision is
shared with the Receiver to introduce social pressure effects. To then isolate influ-
ence motives in the Sender’s decision, we further randomize whether Senders learn
that their decision will be reported to the Receiver before or after their partner makes
his own choice. We find three main results: first, introducing influence motives al-
most doubles the share of Senders who verifiably registered for a COVID-19 vaccina-
tion. This finding is unrelated to a number of alternative explanations including social
pressure and experimenter demand. Second, our main effect is driven by participants
with higher ex-ante trust in the vaccine. Third, despite anticipating to influence their
peers, Senders are not successful in influencing their partners within the experiment.
Our results establish influence motives as a complementary channel underlying social
signaling which can explain why individuals behave differently under observability
even in absence of social pressure effects.

In CHAPTER 2, co-authored with Felix Hagemeister, Julian Heid, and Tim Leffler, we
study the change of social norms. For example, Bursztyn, Egorov, and Fiorin (2020)
have recently shown how social norms can quickly erode in response to new infor-
mation on the views of others, such as the electoral success of populist politicians.
We investigate the role of language – one of the most important channels of social in-
teraction – for the spread of extreme ideas. More concretely, we ask whether being
exposed to right-wing (populist) rhetoric exerts a contagious effect on the speech of
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other politicians.

Our paper studies the first-time entry of a right-wing populist party, the Alternative
für Deutschland (AfD), to the German parliament. Using techniques from natural lan-
guage processing, we measure the cosine similarity of parliamentarians’ speeches to
the right-wing rhetoric employed by the AfD. To induce individual-level variation in
exposure to AfD politicians, we exploit a quasi-exogenous allocation rule for commit-
tee members in the German parliament. We show that such higher day-to-day expo-
sure to right-wing populists makes mainstream politicians adopt a more distinctively
right-wing language. Comparing a politician with the highest to one with the low-
est relative AfD exposure, increases the cosine similarity to right-wing speech by 0.1
of a standard deviation. We corroborate these findings with alternative measures of
right-wing rhetoric based on a populism dictionary and on extremist speeches at far-
right rallies. Our results seem specific to right-wing populism and suggest strategic
motives related to local electoral competition behind rhetorical changes by individual
politicians. We attest the spread of right-wing language within the political elite, po-
tentially setting a precedent for the subsequent normalization and dissemination to a
wider audience.

The remaining two chapters of this dissertation explore the roots and consequences of
one of history’s most powerful expressions of social identity: the feeling of belonging
to a nation. While nations can be powerful “imagined communities” among strangers
(Anderson 1983), in its worst form, nationalism has been linked to violence, war, and
the rise of totalitarianism (Arendt 1962; Hutchinson 2017; Wimmer 2013). Both chap-
ters are located in a historical context that is ideally suited for studying questions of
national identity, yet has received comparatively little attention among economic his-
torians: the collapse of the multi-ethnic Austro-Hungarian Empire after World War I
and its aftermath in the first half of the 20th century.

In CHAPTER 3, which is jointly written with Sebastian Hager,2 we study how personal
grievances affect individuals’ willingness to comply with nationalist policy. In 1939,
all residents of South Tyrol, a German-speaking and formerly Austrian province of
Italy, were forced to choose between emigrating to Germany and assimilating into Ital-
ian culture. A generation earlier, South Tyroleans were fighting as Austro-Hungarian
soldiers against Italy in World War I (WWI). We investigate whether grievances result-
ing from WWI impact individuals’ willingness to comply with this nationalist mass
mobilization. To this end, we match digitized historical emigration records with WWI
casualty lists to identify households in which a family member experienced a casu-
alty during WWI. We use exogenous variation in soldiers’ front experience for iden-
tification of enemy-specific grievances and compare individuals with Italy-specific

2I furthermore thank Alexia Lochmann for generously sharing her data on emigration records.
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grievances to individuals whose grievances are directed at another enemy. We find
a causal effect of grievances on nationalist mobilization: South Tyroleans whose war
grievance is directed at Italy were 10 to 15 percentage points more likely to emigrate
and choose German citizenship, relative to those who lost someone on another front.
We show that deep-seated resentment and grievances can have powerful implications
for the success and failure of nation-building policies.

Finally, CHAPTER 4 examines one of the most consequential decisions individuals can
be forced to take: whether to risk their life in fighting a war for their nation. While one
would not expect rational economic actors to willingly accept injury or death, identity
economics can explain such potentially self-destructive behavior (Akerlof and Kran-
ton 2000, p. 717). More precisely, in this chapter I ask whether loyalty and the willing-
ness to fight in war differs by soldiers’ (ethnic) identity. I shed light on this question
by studying the combat motivation of Italian minority soldiers from Tyrol fighting
for Austria-Hungary during World War I. Using a novel individual-level dataset from
the Habsburg Army in WWI, I first employ language classification methods to predict
whether a soldier was German or Italian. I then find that Italian minority soldiers are
significantly less likely to die or get seriously wounded, but more likely to end up in
enemy captivity. Crucially, this differential is driven by soldiers with less exposure
to the German out-group and materializes only after Italy entered the war against
Austria-Hungary in 1915. My results are in line with an interpretation of increasing
disloyalty among minority soldiers due to ethnic mistrust and negative nationalism
as posited in Alesina, Reich, and Riboni (2020). They underline the powerful impact
social identities and feelings of belonging and exclusion can have on the behavior of
individuals.

The four essays forming this dissertation are self-contained and can be explored inde-
pendently. Each chapter is followed by appendices with additional material. A con-
solidated bibliography is presented at the end of the thesis.



CHAPTER 1

Influence Motives in Social Signaling:
Evidence from COVID-19 Vaccinations in Germany*

1.1 Introduction

A prominent literature in economics has documented that being observed by others
influences our actions in various domains, including educational investments, finan-
cial decision-making, and voting.1 Typically, behavioral responses to observability are
attributed to an anticipation of being judged by our peers and a desire to conform to
social norms (social pressure). However, with observability also comes the opportunity
to influence our peers.

In this paper, we provide evidence from a high-stakes setting that individuals are also
motivated by a desire to influence others and separate such influence motives concep-
tually and empirically from social pressure effects. We analyze individuals’ decisions
whether to register for a COVID-19 vaccination with the state-monopoly vaccination
supplier using a pre-registered survey-based field experiment with a general popu-
lation sample from the German state of Bavaria.2 Studying COVID-19 vaccinations
offers us an ideal setting in which individuals’ decisions have substantial and salient
externalities and where (prosocial) influence motives likely differ by individuals’ trust
in vaccine safety and efficacy.

Our study faces a key empirical challenge: both influence motives and social pressure
effects arise if behavior is observable and are thus hard to distinguish in observational
data. To overcome this challenge, we build random pairs of survey participants, where
one takes the role of “Sender” (she) and the other of “Receiver” (he). In a baseline con-
dition “not informing partner”, we tell Senders that their decision whether to register

*This chapter is a reproduction of the following published article: Emilio Esguerra, Leonhard
Vollmer, and Johannes Wimmer (2023). “Influence Motives in Social Signaling: Evidence from COVID-
19 Vaccinations in Germany.” American Economic Review: Insights, 5 (2), 275–291. © American Economic
Association; reproduced with permission.

1Bursztyn and Jensen (2017) offer an extensive review of experimental evidence on how observability
shapes our behavior. Bénabou and Tirole (2006) provide the seminal theoretical exposition of social
signaling in the context of prosocial behavior.

2We pre-registered all experimental details at the AEA RCT Registry with ID AEARCTR-0007437
(Esguerra, Vollmer, and Wimmer 2021). In this pre-analysis plan, we referred to the behavioral motive
of interest as “anticipated peer effects”; we have since changed our terminology to “influence motives”.

1

https://doi.org/10.1257/rct.7437-2.0 
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for a COVID-19 vaccination will not be reported to the Receiver. In the “informing part-
ner after” condition, Senders learn that their decision will be shared with the Receiver,
but only after the Receiver has already decided whether to register. Finally, in the “in-
forming partner before” condition, we tell Senders that the Receiver will be informed
before the Receiver’s own registration decision. We expect influence motives to affect
Senders’ behavior in the “informing partner before” condition, while the “informing part-
ner after” condition serves as a control group which holds other motives – in particular
social pressure and private benefits and costs of signing up – constant.

Subsequently, we provide participants with the opportunity to register for a vaccina-
tion via the official state-wide online registration and appointment allocation system
for COVID-19 vaccinations in Bavaria, which constituted the only pathway to obtain-
ing the vaccine at the time of the experiment in spring 2021 when vaccines first became
available. Once participants had the opportunity to complete their registration, they
returned to our survey where we verified their registration status. This institutional
setting allowed us to elicit a revealed-preference measure of individuals’ willingness
to register for a vaccination.

We present three main results. First, influence motives double Senders’ likelihood to
sign up for a COVID-19 vaccination: we estimate that Senders in the “informing partner
before” condition are 4.12 percentage points more likely to register for a vaccination,
relative to a baseline of 3.79 percent in the “informing partner after” condition. Thus,
we document that individuals anticipate and act upon the externalities they may have
on others’ decisions when choosing their privately optimal behavior.

Second, our main result varies strongly with Senders’ ex-ante trust in the vaccine:
influence motives increase the registration likelihood of Senders by 11.53 percent-
age points in the top-trust tertile, but they do not significantly affect the behavior
of Senders in the mid and bottom tertiles. This suggests that Senders who can influ-
ence their partner are more likely to register because they want to send a signal about
vaccine quality to their partner.

Third, Senders are not successful in influencing their partners within the experiment.
Receivers who had been informed about their Sender’s registration decision before
they could decide themselves were no more likely to make the same choice as their
partner than those who learned about their Sender’s choice only after their own de-
cision. This may be due to several reasons, e.g., an absence of social pressure on the
Receivers’ side as Senders did not observe their decision; Receivers’ behavior being af-
fected only with a delay, i.e., after we can observe them in the experiment; or Senders
overestimating their impact on others. We present evidence consistent with the latter
interpretation by showing that vaccine-trusting Senders who strongly respond to our
treatment also shift their perceived probability of influencing their partner substan-
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tially upwards.

Our experimental setting allows us to rule out several alternative explanations for our
main findings: first, we can hold social pressure constant since we identify influence
motives from the comparison of Senders in the “informing partner before” with those in
the “informing partner after” conditions. While the decision of both types is observable
and subject to social pressure, only Senders in the “informing partner before” condition
should infer that they can influence their partner during the experiment.3 Second, we
provide evidence that experimenter demand is unlikely to affect our results: our treat-
ment effects are largest for the revealed-preference measure of verified registrations,
while we do not find significant effects for self-reported alternatives which exhibit no
significant cost and are thus more prone to experimenter demand. Third, Senders are
not just signaling to their partner that they are willing to register; they actually follow
through. Finally, we demonstrate that Senders do not differentially try to cheat and
sidestep our registration verification process.

Our paper speaks to a prominent literature in economics studying observability-
dependent motives underlying (prosocial) behavior, to which we contribute in two
main dimensions: first, we add a complementary mechanism linking observability
and behavior, operating even in absence of social pressure; the latter’s relevance
has been established both theoretically and experimentally (Bénabou and Tirole 2006;
Bursztyn and Jensen 2017; DellaVigna et al. 2017; Perez-Truglia and Cruces 2017). Sec-
ond, we offer an explanation as to why individuals may be willing to deliberately
publicize stigmatized information about themselves: while social pressure motives
predict that individuals would hesitate to tell others about, e.g., their mental health
condition, influence motives would suggest that individuals choose to do so to set a
good example.

Influence motives have been an implicit theme in a variety of papers in economics.
Previous research has centered on investigating whether and under which conditions
leading by example is successful in increasing contributions in public goods games
played in the lab.4 For example, Potters, Sefton, and Vesterlund (2007) show that lead-
ing by example increases public goods contribution under asymmetric information,
i.e., when an informed leader can signal information about the value of contributing
to an uninformed follower. This result is consistent with earlier theoretical work (e.g.,
Hermalin 1998) as well as with our finding that influence motives vary with Senders’
trust in vaccines.

3When contrasting influence motives with social pressure we remain agnostic about the extent to
which influence motives interact with social- or self-image concerns. Influence motives may well be a
facet of self or social signaling – deriving utility from seeing oneself or being seen by others as a leader.

4Important contributions include Arbak and Villeval (2013), Cappelen et al. (2016), Dannenberg
(2015), Gächter et al. (2012), Drouvelis and Nosenzo (2013), Gächter and Renner (2018), Güth et al. (2007),
and Haigner and Wakolbinger (2010).
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More closely related are lab experiments studying influence motives in prosocial be-
havior by Andreoni and Petrie (2004), Karlan and McConnell (2014), and Reinstein
and Riener (2012). In contrast to our results, however, neither of these papers find
evidence for the existence of influence motives in prosocial settings.5 As implied by
Foerster and van der Weele (2021), one reason for these divergent results might be
that influence motives are most relevant where social pressure effects are small – as
is the case in our experiment, where participants remain anonymous, but not in the
aforementioned previous studies.

Our paper furthermore contributes to an extensive literature examining determinants
of vaccination uptake, such as information availability, cues and nudges, or peer ef-
fects (Alatas et al. 2022; Alsan and Eichmeyer 2021; Banerjee et al. 2010; Brewer et
al. 2017; Milkman et al. 2011) which have recently been re-examined in the course
of COVID-19 immunization campaigns (Bartoš et al. 2022; Dai et al. 2021; Milkman
et al. 2021). A few studies have investigated the role of social signaling in vaccina-
tion choice so far: Karing (2023) shows that parents in Sierra Leone are more likely
to have their children vaccinated if they can signal their decision to others. Sasaki,
Saito, and Ohtake (2022) report an increase in self-reported intent to take a COVID-19
vaccine among Japanese survey participants when informed that their decision might
motivate others to follow suit. We advance these findings by separating the role of
influence motives in vaccination decisions using a field experiment.

Finally, our paper offers a methodological contribution by combining key advantages
of survey experiments, particularly large general population samples (Alesina, Mi-
ano, and Stantcheva 2023; Bursztyn et al. 2022; Roth, Settele, and Wohlfart 2022), with
important revealed-preference decisions (Cantoni et al. 2019; DellaVigna, List, and
Malmendier 2012; Perez-Truglia and Cruces 2017).

1.2 Experimental Setup

1.2.1 Setting and Sample

We examine Bavarian residents’ willingness to register for their first COVID-19 vacci-
nation via the central appointment allocation system BayIMCO, which at the time of
our experiment in April 2021 constituted the only pathway for obtaining a vaccina-
tion in Bavaria.6 Owing to supply shortages, access to vaccination appointments was
prioritized based on residents’ age, pre-existing health conditions, and occupation.

5Our setting is prosocial in the sense that it allows us to focus on a behavioral motive that centers
on the opportunity of generating externalities for others, while first-order private costs and benefits as
well as social pressure are held constant. Analogously to settings where warm-glow altruism motivates
generating positive externalities for others, we do not require that influence motives in a prosocial setting
are solely motivated by “pure” altruism (Andreoni 1989).

6Later on, this was complemented by a decentralized system relying on local doctors’ offices.
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However, all Bavarian residents were given the opportunity to register online from
January 2021 onward, regardless of their prioritization status. Once vaccine supply
and their prioritization status allowed, registered residents automatically received a
vaccination appointment through BayIMCO.

We recruit a sample of Bavarian residents who had neither registered for nor received
a vaccination.7 In total, 1,857 participants completed our survey, for which we report
summary statistics in Appendix Table 1.C.1: in our sample, the share of participants
willing to get vaccinated is 51 percent, which is – due to our exclusion of already
vaccinated and registered individuals – somewhat lower than the vaccination willing-
ness of 65 percent elicited in a nationally representative study at the same point in
time (Betsch, Wieler, and Habersaat 2020; COSMO 2021). With respect to other key
characteristics such as gender, age, and income, our study participants are suitably
representative of the Bavarian population.8

1.2.2 Experimental Design

1. Introduction Prior to starting the survey, all participants are informed that they
are about to take part in a scientific study on their attitudes towards COVID-19 vac-
cinations. We then begin by collecting demographic information as well as a rich set
of attitudes, beliefs, and preferences related to the vaccination (e.g., beliefs about the
safety and efficacy of vaccines).9

2. Joint problem solving task Next, we build teams consisting of two randomly
paired participants who collaborate on a joint problem solving task adopted from
Goette and Tripodi (2021) to induce social proximity between partners as well as to
convince participants that they are interacting with a human subject and not a chat-
bot.

3. Social proximity Subsequently, we again follow Goette and Tripodi (2021) and
elicit perceived social proximity between partners using the “oneness” scale (Cialdini
et al. 1997) as a fast and simple way of measuring relationship closeness. Gächter,
Starmer, and Tufano (2015) confirm the original results underlying the “oneness” scale
in a large general-population sample and conclude that it is a useful tool to meaning-
fully measure social proximity without the need to draw on more elaborate relation-

7At the time of the experiment, 15 percent of the Bavarian population had received at least one
vaccination and a further 30 percent had registered at BayIMCO.

8Roughly half of our sample is female; mean age and monthly net income are 40.9 years and €2,907,
respectively, compared to official state averages of 43.7 years in 2017 (Bayerisches Landesamt für Statistik
2019) and €2,549 in 2018 (GESIS – Leibniz-Institut für Sozialwissenschaften 2019).

9We provide a more detailed description of the experimental design in Appendix 1.A as well as the
complete survey instrument in Appendix 1.E.
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ship inventories.10

4. Treatment Next, teams enter the treatment stage, where we vary (1) whether the
Sender’s decision to register for a COVID-19 vaccination is reported to the Receiver
and (2) whether this happens before or after the Receiver’s decision. Across exper-
imental conditions, Senders always decide first and are informed that they will not
learn about Receivers’ decisions.11

In the “not informing partner” condition, we inform Senders that their registration de-
cision will not be reported to their partner, providing no scope for neither influence
motives nor social pressure effects. In the “informing partner after” condition, Senders
learn that their registration decision will be shared with their partner.12 However,
we highlight to Senders that their partner will only be informed about their decision
once their partner has already taken his registration decision. Therefore, while social
pressure effects may arise, Senders cannot influence their partner’s decision within the
experiment and, consequently, influence motives should play no role in this condition.
In the third condition, “informing partner before”, we inform Senders that their partner
will learn about their decision before their partner takes his registration decision. As in
the previous condition, Senders are subject to social pressure effects. On top, Senders
should now infer that they can influence their partner’s registration decision within
the experiment, opening room for influence motives. Hence, by comparing Senders’
willingness to sign up for a vaccination between Senders who can and those who can-
not influence their partner, we can hold social pressure constant and thereby causally
assess the importance of influence motives in social signaling.

Irrespective of experimental condition, all Receivers are informed that they will de-
cide after the Sender but they do not learn ex ante whether and when they will be
informed about their partner’s decision. While Senders take their decision whether to
sign up, Receivers are directed to a waiting page where they remain until their Sender
has decided or 60 seconds have elapsed. Subsequently, Receivers in the “informed be-
fore” condition are informed about their partner’s decision, whereas Receivers in the
“informed after” condition only receive this information after we provided them with
the opportunity to sign up for a vaccination.

10We provide a screenshot of how we elicited the “oneness” scale in the survey in Appendix Fig-
ure 1.D.2. In Appendix Table 1.C.6, we show that this scale correlates as expected with plausible predic-
tors of social proximity. Importantly, partner (dis-)similarity in age and in gender – the two key charac-
teristics participants were told about their partner – are the strongest predictors of our social proximity
measure.

11In Appendix Figure 1.B.1, we illustrate the main intuition of our design and report the treatment
messages shown to Senders.

12At the time when Senders learn that their partner will be informed about their decision, they do not
yet know that we plan to verify their self-reported registration. Thus, in the experimental instructions, we
refer to the Sender’s registration decision without further specifying whether we share her self-reported
intent to sign up, her self-reported registration status, or her verified registration.
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5. First stage Subsequently, we ask Senders how likely they think it is that they can
influence their partner’s registration decision using a slider ranging from 0 to 100. We
use this metric to obtain an estimate of the first-stage effect of our manipulations on
Senders’ beliefs about their impact on their partner’s registration decision.

6. Main outcome Next, we elicit our main outcome by asking participants whether
they wish to register for a COVID-19 vaccination right away. If participants answer
“yes”, they are forwarded to the official registration website (BayIMCO) outside of
our survey.13 Participants responding “no” are forwarded to the next module of our
survey. After completing the BayIMCO form – which took participants on average
six minutes – participants obtain an email from BayIMCO officially confirming their
registration. We use this confirmation email to verify whether participants indeed
registered for a vaccination by asking them to report the sending address and the sub-
ject line to us. We incentivized participants by informing them that reporting both
pieces of information correctly would qualify them for one of 30 additional €20 Ama-
zon vouchers. After participants enter their information, their responses are checked
by our system. If both answers are correct, a lottery determines whether participants
obtain one of the vouchers. Participants only learn whether they won on the final page
of the survey.14

The timing of the steps we use to elicit whether participants actually signed up for
the vaccination is crucial: when participants are offered the opportunity to sign up for
the vaccination, they do not yet know that we will ask them to provide proof of their
registration. Participants learned about the confirmation and the corresponding re-
muneration only once they reported that they successfully completed the registration.
Hence, participants do not have an incentive to misreport their registration in order to
qualify for one of the vouchers.

7. Further outcomes and demographics Finally, we elicit participants’ post-
treatment attitudes and beliefs related to the COVID-19 vaccination, e.g., their stated
willingness to ever take such a vaccine. We end the survey by collecting further demo-
graphic information, revealing payoffs to participants, and providing them with the
opportunity to comment on the survey.

13The BayIMCO registration website can be accessed at https://impfzentren.bayern/citizen/ (last
visited on 07/25/2022). We provide screenshots illustrating how we elicit and verify the registration
decision in Appendix 1.D.6.

14In Appendix Table 1.C.5, we assess the explanatory power of Senders’ predetermined characteristics
in predicting their verified registration status. We find that Senders’ trust in the safety of COVID-19
vaccines, and their own willingness to ever take such a vaccine constitute the most important predictors.

https://impfzentren.bayern/citizen/
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1.2.3 Experimental Assignment and Sample Balancing

We use a two-stage random procedure to assign participants into experimental con-
ditions: first, we randomly assign teams to one of the three experimental conditions
“not informing partner”, “informing partner after”, or “informing partner before”. Second,
within teams, we further randomly assign the roles of Sender and Receiver.15. We
test for systematic predetermined differences across Senders in different experimen-
tal conditions in Appendix Table 1.C.4, yielding that Senders’ characteristics are well
balanced across conditions.

1.3 Empirical Analysis

1.3.1 Regression Specification

To identify treatment effects, we estimate the following regression model:

yi = β0 + β1 · informing partneri + β2 · informing partner beforei + x′iγ + ϵi, (1.1)

where yi is a dummy variable taking value 100 if Sender i verifiably registered for
a COVID-19 vaccination and zero otherwise;16 informing partneri is a dummy variable
taking value 1 if Sender i learns that her registration decision is reported to her partner
in the experiment; and informing partner beforei is a dummy variable taking value 1 if
Sender i’s partner is informed before instead of after his own registration decision. Co-
efficient β1 thus captures potential effects related to social pressure, while β2 measures
the additional effect of influence motives. Finally, in some specifications we control for
Senders’ predetermined characteristics (xi).17

1.3.2 Average Treatment Effects

We begin our analysis by documenting average treatment effects of observability on
Senders’ behavior which we then decompose to isolate influence motives from social
pressure. In Table 1.1, columns 1 and 2, we estimate how Senders‘ registration likeli-
hood responds when they learn that their Receiver will be informed about their regis-
tration decision. When pooling Senders in the “informing partner before” and “informing
partner after”” conditions in this way, we obtain small and statistically not significant
treatment effects. Thus, the observability of a Sender’s decision per se does not alter

15We report the resulting assignment into experimental conditions in Appendix Table 1.C.2
16Throughout all results, we multiply binary outcomes by 100. As long as estimates are not further

scaled, they can be interpreted as percentage-point changes in the outcome, e.g. in the probability of
verifiably registering for a COVID-19 vaccination.

17We use all characteristics reported in Appendix Table 1.C.1 as controls, except social proximity
which we exclude since some participants skipped the corresponding survey items. Our estimates re-
main unchanged when including it.
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Table 1.1: Average treatment effects on Senders’ likelihood
to register for a COVID-19 vaccination

Verified registration

(1) (2) (3) (4)

Informing partner 1.21 1.16 −0.78 −0.84
(1.36) (1.32) (1.41) (1.39)

Informing partner before 4.11∗∗∗ 4.12∗∗∗

(1.44) (1.37)

Controls - ✓ - ✓
Mean, ’Not informing partner’ 4.57 4.57 4.57 4.57
Mean, ’Informing partner after’ 3.79 3.79 3.79 3.79

Observations 1,401 1,401 1,401 1,401
R2 0.00 0.09 0.01 0.09

Notes: Results derived from regressions as laid out in Equation 1.1. We employ Senders’
verified registration status as the dependent variable, i.e., a dummy variable taking
value 100 if a Sender verifiably registered for a vaccination and 0 otherwise. Coefficient
estimates can thus be interpreted as percentage-point changes in the probability that a
Sender registered for a vaccination. Controls include the full set of variables reported
in Appendix Table 1.C.1 with the exception of social proximity. Robust standard errors
reported in parentheses. Significance levels: ∗ p < 0.10, ∗∗ p < 0.05, ∗ ∗ ∗ p < 0.01.

Senders‘ registration behavior in our experiment.

In contrast, columns 3 and 4 present the substantial and statistically significant impact
of influence motives on Senders’ registration decision. Here, we show results based
on Equation 1.1 allowing us to separate the impact of influence motives from social
pressure under observability: our estimates for β2 in column 4 document that influ-
ence motives increase registration shares among Senders by 4.12 percentage points.
Relative to a baseline of 3.79 percent in the “informing partner after” condition, this im-
plies a substantial and statistically significant increase in registration likelihood of 109
percent. This result demonstrates that individuals, when choosing their privately op-
timal action, also account for the externalities they may have on others’ decisions. Our
estimates for β1, however, are close to zero and not statistically significant, implying
that social pressure effects do not alter Senders’ likelihood to sign up for a COVID-19
vaccination in our setting.18

The dominance of influence motives over social pressure resonates well with a recent
paper by Foerster and van der Weele (2021) who show theoretically that image ef-
fects and influence motives can function as substitutes in social signaling: in settings

18The statistical significance of our estimates is confirmed by results from Fisher permutation tests
summarized in Appendix Figure 1.B.2.
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where Senders tend to care less about their (social) image, influence motives may nev-
ertheless motivate Senders to pursue a costly action entailing a positive externality on
observing individuals.19

1.3.3 Heterogeneous Treatment Effects

One might expect that high- and low-vaccine-trust individuals have differing proso-
cial motives to influence others’ behavior. We therefore examine whether treatment
effects vary by Senders’ trust in the quality of COVID-19 vaccines, which we mea-
sure as the mean of two survey items elicited pre-treatment capturing Senders’ beliefs
about the safety and efficacy of COVID-19 vaccines.20 To investigate heterogeneous
treatment effects, we split our sample into tertiles according to Senders’ trust in vac-
cines and present results in Table 1.2.

In Panel A, columns 1 to 4, we confirm our main result for the subsample of Senders
exhibiting the highest trust in the vaccines: estimates for the “influence motive” pa-
rameter β2 in this group imply a 11.53 percentage point (137 percent) increase in reg-
istration shares relative to a baseline of 8.44 percent. As we document in Panel B,
treatment effects for Senders with medium levels of trust remain positive but lose sig-
nificance (4.36 percentage points). In stark contrast, Panel C shows that treatment
effects for Senders with the lowest trust in vaccines vanish completely and thus differ
substantially from those in the high-trust tertile. The corresponding estimate for the
influence motive parameter β2 is precisely zero, which is due to the fact that not a
single Sender in the bottom-trust tertile decided to register for the vaccination within
our experiment.

Hence, average treatment effects seem to be driven by Senders exhibiting high levels
of trust in COVID-19 vaccines, a demographic with a high likelihood of registering for
and receiving the vaccination eventually. Arguably, the key trade-off for many of these
Senders was between registering during our survey and doing it at some later point
after the experiment. Vaccine supply shortages coupled with strict prioritization of ac-
cess at the time of our experiment implied that Senders could reasonably expect that
their vaccination would only take place in several weeks. This, in turn, left substantial
room for delaying the registration, even for strong vaccination supporters. Thus, our

19In our experiment, social pressure effects are muted by three factors: first, Senders interact with
strangers on the internet instead of neighbors (Bursztyn, González, and Yanagizawa-Drott 2020) or class-
mates (Bursztyn and Jensen 2015). Second, the number of observers Senders are facing is smaller than in
many existing studies (e.g. Perez-Truglia and Cruces 2017). Third, by upholding anonymity throughout
the entire experiment, we shut down most instrumental motives underlying social pressure effects aris-
ing from potential future encounters with the Receiver. However, while being muted, a recent study by
Goette and Tripodi (2021) shows that social pressure effects can arise even under anonymity; hence, we
allowed for the possibility of social pressure effects in our pre-analysis plan.

20We plot the distribution of Senders’ beliefs about the safety and efficacy of COVID-19 vaccines in
Appendix Figure 1.B.3.
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Table 1.2: Treatment effects on Senders’ likelihood to register for a COVID-19 vaccination
and their perceived likelihood of influencing partner’s registration decision conditional on

trust in vaccines

Verified registration
Perceived likelihood that

partner can be influenced (%)

(1) (2) (3) (4) (5) (6) (7) (8)

Panel A: High trust in vaccines (top tertile)

Informing partner 2.09 2.44 −3.56 −3.23 9.17∗∗∗ 10.53∗∗∗ 3.95 5.55
(3.83) (3.82) (3.96) (4.02) (3.32) (3.33) (3.65) (3.73)

Informing partner before 11.70∗∗∗ 11.53∗∗∗ 10.80∗∗∗ 10.12∗∗∗

(4.04) (3.88) (3.36) (3.34)

Mean, ’Not informing partner’ 12.00 12.00 12.00 12.00 29.74 29.74 29.74 29.74
Mean, ’Informing partner after’ 8.44 8.44 8.44 8.44 33.69 33.69 33.69 33.69
Observations 398 398 398 398 398 398 398 398
R2 0.00 0.11 0.02 0.13 0.02 0.11 0.04 0.13

Panel B: Medium trust in vaccines (mid tertile)

Informing partner 0.83 0.32 −1.13 −1.78 7.60∗∗∗ 8.40∗∗∗ 6.88∗∗ 7.11∗∗

(2.36) (2.30) (2.40) (2.38) (2.75) (2.78) (3.07) (3.05)

Informing partner before 4.01∗ 4.36∗ 1.47 2.69
(2.34) (2.41) (2.77) (2.74)

Mean, ’Not informing partner’ 3.61 3.61 3.61 3.61 22.78 22.78 22.78 22.78
Mean, ’Informing partner after’ 2.48 2.48 2.48 2.48 29.66 29.66 29.66 29.66
Observations 398 398 398 398 398 398 398 398
R2 0.00 0.08 0.01 0.09 0.02 0.13 0.02 0.13

Panel C: Low trust in vaccinces (bottom tertile)

Informing partner 0.00 0.00 0.00 0.00 2.30 1.41 0.23 −0.74
(0.00) (0.00) (0.00) (0.00) (2.88) (2.94) (3.12) (3.22)

Informing partner before 0.00 0.00 4.37 4.46
(0.00) (0.00) (2.85) (2.92)

Mean, ’Not informing partner’ 0.00 0.00 0.00 0.00 20.28 20.28 20.28 20.28
Mean, ’Informing partner after’ 0.00 0.00 0.00 0.00 20.51 20.51 20.51 20.51
Observations 398 398 398 398 398 398 398 398
R2 0.00 0.00 0.00 0.00 0.00 0.07 0.01 0.07

Controls - ✓ - ✓ - ✓ - ✓

Notes: Results derived from regressions as laid out in Equation 1.1 where we restrict the sample to Senders for which we observe both their
verified registration status and their perceived likelihood of influencing their partner (N=1194). We employ the following dependent variables:
in columns 1-4, we use a dummy variable taking value 100 if a Sender verifiably registered for a vaccination and 0 otherwise; in columns 5-8,
we employ Senders’ beliefs about the likelihood of influencing their partner (ranging from 0 to 100). We measure Senders’ trust in COVID-19
vaccines using the average of Senders’ beliefs about the safety and the efficacy of these vaccines. We then run regressions on three subsamples
of Senders: in Panel A, we employ Senders with high trust in COVID-19 vaccines (top tertile); in Panel B, Senders with medium levels of trust
(mid tertile); and in Panel, C we restrict our sample to Senders with low levels of trust (bottom tertile). Controls include the full set of variables
reported in Appendix Table 1.C.1 with the exception of social proximity. Robust standard errors reported in parentheses. Significance levels:
∗p < 0.10, ∗∗ p < 0.05, ∗ ∗ ∗ p < 0.01.
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experimental manipulation needed to counteract a preference for delaying the neces-
sary but bothersome task of registering for the COVID-19 vaccination into the future,
e.g., due to present bias, but did not need to fundamentally change Senders’ views
on the vaccination (registration). Indeed, as we document in Appendix Table 1.C.8,
Senders’ attitudes and beliefs on COVID-19 vaccines remain unaffected.

In Table 1.2, columns 5 to 8, we present treatment effects on Senders’ beliefs about
their influence on their partner’s registration decision, again separately for the three
levels of trust in the vaccine.21 One can see in Panel A that the perceived probability
of influencing their partner was significantly shifted up by 10.12 percentage points (30
percent) among high-trust Senders. We expect the strength of influence motives to be a
function of Senders’ perceived probability of influencing their partner. The substantial
upward shift in this belief among responsive high-trust Senders resonates well with
the idea that for complying Senders influence motives triggered by our treatment were
strong enough to push the benefits of registering during our survey above its costs.22

1.3.4 Ruling out Alternative Explanations

We continue by demonstrating that experimenter demand is unlikely to explain our
main findings. Due to its positive externalities on others, taking a COVID-19 vac-
cine, and by extension also registering for a vaccination, should be perceived as a
socially desirable action by Senders trusting in their quality. Thus, we expect a cer-
tain baseline level of experimenter demand effects to be present in all experimental
conditions. Such demand effects would challenge our findings only if Senders in the
“informing partner before“ condition were more likely to infer from our instructions
that we expected them to sign up for a COVID-19 vaccination than Senders in the
“informing partner after“ condition. To assess this alternative explanation, we com-
pare treatment effects between a revealed-preference measure (verified registrations)
and several self-reported alternatives. If experimenter demand effects explained why
Senders are more likely to register in the “informing partner before” condition, we would
expect to see even larger treatment effects for self-reported outcomes not implying any
significant economic costs (Haaland, Roth, and Wohlfart 2023).

In Table 1.3, we contrast our positive and significant estimates for the “influence mo-

21Appendix Table 1.C.10 reports average treatment effects on first stage beliefs for our full sample of
Senders, corresponding to our main results Table 1.1.

22Moreover, coefficient estimates for the change in Senders‘ perceived probability of influencing their
Receiver are likely attenuated by participant inattention, to be expected in a general population online
sample. As Appendix Figure 1.B.5 shows, the distribution of Senders’ beliefs about the likelihood of
influencing their partner reveals a significant amount of bunching. Importantly, however, a substan-
tially larger share of Senders in the “informing partner before” condition anticipate very high likelihoods
of influencing their partner (> 70 percent), suggesting that among attentive Senders, the perceived prob-
ability of influencing their partner – and hence the potential for influence utility – was shifted up quite
substantially.
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Table 1.3: Comparing average treatment effects on Senders between revealed preference
and self-reported outcomes

Verified
registration

Self-reported
registration

status

Clicked
registration

link

Self-reported
intent to
register

Self-reported
willingness

to take vaccine
(post-treatment)

(1) (2) (3) (4) (5)

Informing partner −0.84 1.42 −0.05 1.18 −0.29
(1.39) (2.00) (1.91) (2.53) (0.94)

Informing partner before 4.12∗∗∗ 3.16∗ 2.59 2.29 −0.40
(1.37) (1.88) (1.71) (2.30) (0.91)

Controls ✓ ✓ ✓ ✓ ✓
Mean, ’Not informing partner’ 4.57 9.45 8.84 19.82 49.37
Mean, ’Informing partner after’ 3.79 11.01 8.84 21.66 50.46

Observations 1,401 1,401 1,401 1,401 1,401
R2 0.09 0.13 0.12 0.21 0.85

Notes: Results derived from regressions as laid out in Equation 1.1. We employ the following dependent variables: (column 1) a dummy vari-
able taking value 100 if a Sender verifiably registered for a vaccination; (column 2) a dummy variable taking value 100 if a Sender’s reported
that she had registered (elicited before verification); (column 3) a dummy variable taking value 100 if a Sender clicked on the registration
link forwarding her to BayIMCO; (column 4) a dummy variable taking value 100 if a Sender reported that she will sign up for a vaccination;
(column 5) Sender’s self-reported willingness to take the vaccine elicited post treatment (ranging from 0 to 100). Controls include the full set
of variables reported in Appendix Table 1.C.1 with the exception of social proximity. Robust standard errors reported in parentheses. Signifi-
cance levels: ∗ p < 0.10, ∗∗ p < 0.05, ∗ ∗ ∗ p < 0.01.

tive” parameter β2 obtained from regressions employing Senders’ verified registration
status as the dependent variable (column 1) with much smaller and statistically not
significant estimates derived from regressions with self-reported alternatives: when
using Senders’ self-reported registration status, β2 amounts to a 29 percent increase
over the mean (column 2) – compared to a 109 percent increase for the verified status.
Estimates for β2 are even smaller when employing a dummy measuring whether a
Sender clicked on the link forwarding her to the BayIMCO website as the dependent
variable (column 3). The same applies to estimates based on Senders’ self-reported
intent to register (column 4) which we elicit after Senders saw the treatment mes-
sages, yet before we offered them the opportunity to sign up. Finally, even when
using Senders’ self-reported likelihood of ever taking the vaccine as the dependent
variable, we obtain precisely estimated zero effects for β2 (column 5).

Hence, self-reported registration willingness does not differ between the “informing
partner before” and the “informing partner after” conditions, while verified registration
willingness clearly does.23 Together these findings render it unlikely that an “inform-
ing partner before”-specific experimenter demand effect biases our average treatment
effects on Senders’ verified registration status; instead, moving from self-reported to
verified willingness seems to weed out a general experimenter demand effect regard-

23We further corroborate this finding in Appendix Table 1.C.8 where we show that Senders’ beliefs
and attitudes regarding the vaccine, e.g., Senders’ perceptions of its social desirability, remain unaffected
by our experimental manipulations.
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ing registration willingness present in all experimental conditions.

In the Appendix, we provide evidence speaking against additional alternative expla-
nations: in Appendix Table 1.C.9, we show that Senders in the “informing partner be-
fore” condition are not just signaling to their partner that they are willing to register
for a vaccination; they actually follow through and are thus unlikely to lie strategi-
cally. Finally, in Appendix Figure 1.B.4, we demonstrate that Senders in the “informing
partner before” condition do not differentially try to cheat and sidestep our registration
verification process.

1.3.5 Peer Effects on Receivers

In a final exercise, we show that Senders are not successful in actually influencing
Receivers’ behavior within the experiment. We use the following regression model:24

yi = ϕ0 + ϕ1 · informed beforei + x′iζ + ϵi, (1.2)

where yi is a dummy variable taking value 100 if the Receiver decides in the same way
as his partner and zero otherwise. Our main explanatory variable informed beforei is a
dummy which equals 1 if Receiver i was informed about his partner’s decision before
we offered the Receiver the opportunity to sign up for a vaccination and 0 otherwise.

In Table 1.4, Panel A, column 1, we base the same decision dummy on Receivers’
verified registration status and obtain a small negative and statistically not signifi-
cant coefficient estimate for ϕ1. This implies that Receivers who had been informed
about their Sender’s registration decision before they could decide themselves were
no more likely to make the same choice as their partner than those who learned about
their Sender’s choice only after their own decision. Estimates remain small and sta-
tistically not significant throughout columns 2 to 4, where we employ self-reported
alternative measures of Senders’ willingness to sign up for a vaccination. As we doc-
ument in Table 1.4, Panel B, Receivers’ attitudes and beliefs about COVID-19 vacci-
nations remained similarly unaffected by Senders’ decisions. Only Receivers’ self-
reported likelihood to freeride on others’ vaccination decisions is negatively affected
by being informed about the Sender’s decision beforehand; the effect is, however, only
marginally significant. Together, these results suggest that Senders’ decisions do not
exhibit meaningful peer effects on Receivers’ behavior.

The absence of peer effects can be explained by the specific setting we study: Receivers
learned about Senders’ decisions, yet not vice versa, and were thus not subject to social
pressure, a potential channel for conformity. Moreover, Receivers’ behavior may only

24As we document in Appendix Table 1.C.11, Receivers’ predetermined characteristics are well bal-
anced across experimental conditions.
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Table 1.4: Average treatment effects on Receivers

(1) (2) (3) (4)

Panel A: Effects on registration decision

I[Receiver decides like Sender]

Verified
registration

Self-reported
registration

status

Clicked
registration

link

Self-reported
intent to
register

Informed before −0.16 2.63 3.71 3.80
(2.34) (3.31) (2.97) (4.16)

Mean, ’Informed after’ 92.80 83.47 86.02 71.19
Observations 456 456 456 456
R2 0.04 0.03 0.06 0.07

Panel B: Effects on attitudes and beliefs

∆ Pre/post treatment

Self-reported
willingness

to take vaccine

Safety &
efficacy

of vaccine

Likelihood to
freeride on

others’ vaccination
decision

Social
desirability
of vaccine

Informed before −0.39 −0.09 −0.17∗ −0.11
(1.01) (0.09) (0.09) (0.08)

Mean, ’Informed after’ 0.17 0.06 0.08 0.07
SD, ’Informed after’ 9.72 1.04 1.12 0.98
Observations 456 456 456 456
R2 0.03 0.04 0.05 0.39

Controls ✓ ✓ ✓ ✓

Notes: Results derived from regressions as laid out in Equation 1.2. In Panel A, outcomes are “same decision dummies”
taking value 100 if the Receiver decided in the same way as the Sender he was matched with and 0 otherwise. Coefficient
estimates can thus be interpreted as percentage-point changes in the probability that the Receiver decides the same
way as the Sender. We construct “same decision dummies” for the following dependent variables: (Panel A, column
1) verified registrations; (Panel A, column 2) self-reported registration status (elicited before verification); (Panel A,
column 3) participants’ click on the link forwarding participants to BayIMCO; and (Panel A, column 4) self-reported
intent to register. In Panel B, outcomes capture changes in Receivers attitudes or beliefs pre- versus post-treatment.
We consider such changes for the following dependent variables: (Panel B, column 1) willingness to take the vaccine;
(Panel B, column 2) beliefs about safety and efficacy of the vaccine; (Panel B, column 3) likelihood to freeride on others’
vaccination decision; and (Panel B, column 4) beliefs about the social desirability of the vaccine. Controls in Panel A
include the full set of variables reported in Appendix Table 1.C.1 with the exception of social proximity; each column of
Panel B further excludes the pre-treatment level of the respective outcome measure. Robust standard errors reported in
parentheses. Significance levels: ∗ p < 0.10, ∗∗ p < 0.05, ∗ ∗ ∗ p < 0.01.
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be affected with a delay, i.e., after we can observe them in the experiment, or only after
receiving several signals from others. However, the absence of peer effects could also
suggest that in certain decision environments people perceive themselves as more piv-
otal than they actually are, such that influence motives alter people’s behavior even in
absence of actual peer effects. In line with this interpretation, the evidence compiled
in Table 1.2, columns 5 to 8, suggests that high-vaccine-trust Senders, who strongly
responded to our treatment, also substantially shift their perceived probability of in-
fluencing their partner upwards; an anticipation that did not translate into an actual
impact on Receivers.

1.4 Conclusion

Our work provides evidence for influence motives in social signaling in the context
of COVID-19 vaccinations. We show that individuals, when choosing their privately
optimal behavior, also take into account the externalities they may have on others’
decision-making. Our evidence thus helps explain why individuals behave differently
when being observed by others, even in absence of social pressure effects.

Social influence motives were likely of particular relevance during the early roll-out
of COVID-19 vaccines in Germany: in this phase of the pandemic, the externali-
ties of individuals’ vaccination decisions were highly salient in public discourse and
widespread uncertainty about potential benefits and costs of taking the vaccine of-
fered substantial scope for vaccine supporters (and opponents) to signal their views
to others. This holds especially for individuals with strong views on the vaccination
who may perceive themselves as better informed than others. Cultural norms may
have also reinforced social influence motives in the German setting, where individu-
als are frequently called upon to consider themselves as role models for others, e.g., at
traffic lights where they are reminded that jaywalking might teach children to replicate
dangerous behavior. The anonymity of the Sender-Receiver interaction in our experi-
ment likely dampened social pressure effects and may, in turn, have increased the role
of influence motives, as suggested by recent theory (Foerster and van der Weele 2021);
however, one might also expect influence motives to be even larger among groups of
friends or colleagues, especially for individuals who consider themselves influential
for their peers and are not worried about their social standing in the group.

Future work could further explore the role of influence motives in other settings and
investigate the underlying mechanisms. In particular, we believe that developing a
better understanding of the formation of individuals’ – perhaps inaccurate – beliefs
about their impact on others constitutes an interesting avenue for future research.



Appendix to Chapter 1

1.A Experimental Details

In this section, we provide more details on our experimental design allowing us to dis-
entangle influence motives from social pressure effects. We pre-registered all features
of our experimental design at the AEA RCT registry under ID AEARCTR-0007437
(Esguerra, Vollmer, and Wimmer 2021) before the experiment commenced.25 The ex-
periment was approved by the Ethics Committee of the Department of Economics at
LMU Munich, protocol 2021-01. We begin by discussing our sample in more detail
and continue by illustrating the experimental design at greater length. In the final
subsection, we discuss the assignment of Senders and Receivers to our experimental
conditions and show that Senders’ predetermined characteristics are balanced across
these conditions.

1.A.1 Sample

We recruited participants for our survey from CINT, an online panel provider. During
our experiment’s field time in April 2021, approximately 15 percent of the Bavarian
population had already received at least one vaccination and a further 30 percent had
registered in the central system. We exclude both of these groups from our experi-
ment by screening them out at the start of our survey. In total, 1,857 participants com-
pleted our experiment, for which we report summary statistics on their characteristics
in Appendix Table 1.C.1: 51 percent of our participants reported to be willing to get
vaccinated against COVID-19 at some point (elicited pre-treatment), which is – due to
our exclusion of already vaccinated and registered individuals – somewhat lower than
the vaccination willingness of 65 percent elicited in a nationally representative study at
the same point in time (Betsch, Wieler, and Habersaat 2020; COSMO 2021). Roughly
half of our sample is female; mean age and monthly net income are 40.9 years and
€2,907, respectively, compared to the official state averages of 43.7 years in 2017 (Bay-
erisches Landesamt für Statistik 2019) and €2,549 in 2018 (GESIS – Leibniz-Institut für
Sozialwissenschaften 2019). Hence, our sample seems suitably representative of the
Bavarian population as a whole.

25In our pre-analysis plan, we referred to the behavioral motive of interest as “anticipated peer ef-
fects”; we have since changed our terminology to “influence motives”.
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1.A.2 Implementation

For the technical implementation of our online experiment, we used the open-source
software oTree which allows us to let participants interact during our survey in real
time (Chen, Schonger, and Wickens 2016). Our survey was hosted on a HEROKU
server in Germany.

1.A.3 Survey Design and Treatments

1. Introduction Prior to starting the survey, participants invited by the online panel
provider are informed that they are about to take part in a scientific survey study-
ing attitudes towards COVID-19 vaccinations. They then receive information on data
protection and are asked to consent to these terms and their participation in the sur-
vey. We begin by screening out all participants who indicate to have already been
vaccinated or registered for a COVID-19 vaccination. From all remaining participants
we collect basic demographic information as well as a rich set of attitudes, beliefs, and
preferences related to the vaccination. For example, we elicit participants beliefs about
the safety and efficacy of the vaccine as well as their beliefs about the social desirabil-
ity of taking such vaccine. To elicit attitudes and beliefs related to COVID-19, we rely
on pre-tested survey items adopted from the COVID-19 Snapshot Monitoring project
(COSMO 2021).

2. Joint problem solving task Before entering the main stage of the experiment, we
build teams consisting of two randomly paired participants. Within teams, partici-
pants are randomly assigned either to the role of Sender (she) or Receiver (he). Teams
work on a joint problem solving task adopted from Goette and Tripodi (2021) which
we use to induce social proximity between the partners and to allow participants to
verify that they are interacting with a human subject and not a chatbot. The task
consists of four consecutive questions, in which teams are presented with historical
paintings and are asked to select the corresponding artist from a list. Each correct an-
swer increases participants’ probability of winning an Amazon voucher, but only if
their partner selects the correct artist as well. To allow for coordination between part-
ners, we provide them with the option to exchange text messages.26 Participants are
informed as to whether they won any of the vouchers on the final page of the survey.

3. Social proximity After the joint task, we again follow Goette and Tripodi (2021)
and elicit perceived social proximity between partners using the “oneness” scale (Cial-
dini et al. 1997), as a fast and simple way of measuring relationship closeness.27 Gächter,

26We present a screenshot of the joint problem solving task showing a sample painting and the chat
window in Figure 1.D.1 in Appendix 1.D.

27The oneness scale is computed as the mean of the Inclusion of Other in the Self (IOS) scale (Aron,
Aron, and Smollan 1992) and the (ii) WE scale (Cialdini et al. 1997). We provide screenshots of how we
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Starmer, and Tufano (2015) confirm the original results underlying the “oneness” scale
in a large general-population sample and conclude that it is a useful tool to meaning-
fully measure social proximity without the need to draw on more elaborate relation-
ship inventories. In Appendix Table 1.C.6, we show that the “oneness” scale correlates
as expected with plausible predictors of social proximity: Senders report higher levels
of social proximity to their partner if their partner shares the same gender or educa-
tional level. At the same time, reported social proximity declines in larger age and
income differences. Partner (dis-)similarity in age and in gender – the two key char-
acteristics participants were told about their partner – are the strongest predictors of
our social proximity measure.

4. Treatment Next, teams enter the experiment’s treatment stage, where we use two
experimental manipulations to identify influence motives in Senders’ decision to sign
up for a COVID-19 vaccination: we vary (1) whether the Sender’s decision to register
for a COVID-19 vaccination is reported to the Receiver and (2) whether this happens
before or after the Receiver’s decision.

The main intuition of our design is illustrated in Appendix Figure 1.B.1. For each ex-
perimental condition, we report the treatment instructions shown to the Sender and
the corresponding decision sequence as implemented in the experiment. Irrespective
of the condition to which we assigned teams, Senders were always offered the oppor-
tunity to sign up for the vaccination before Receivers and were explicitly told that they
would not learn about the decision of their partner afterwards.

In the “not informing partner” condition, we inform Senders that their decision on
whether to register for a vaccination will not be reported to their partner. As a result,
neither influence motives nor social pressure effects should affects Senders’ registra-
tion decisions.

In the “informing partner after” condition, Senders learn that their decision will be
shared with their partner. However, we highlight to Senders that their partner will
only be informed about their registration decision once he (the partner) has already
taken his own registration decision. Therefore, while social pressure effects may arise,
Senders cannot influence their partner’s decision within the experiment and, conse-
quently, influence motives should play no role in this condition.

In the third and final condition, “informing partner before”, we inform Senders that
their partner will learn about their registration decision before he takes his own reg-
istration decision. As in the previous condition, Senders in this condition are subject
to social pressure effects. On top, Senders should infer that they can now influence
their partner’s registration decision within the experiment and update their beliefs

elicited the oneness scale in Appendix Figure 1.D.2.
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about their potential impact on their partner’s decision accordingly. Hence, by com-
paring Senders’ willingness to sign up for a vaccination between Senders who can
(“informing partner before”) and those who cannot (“informing partner after”) influence
their partner’s registration decision, we can separate influence motives from social
pressure effects in social signaling.

Irrespective of the experimental condition, all Receivers are equally informed that they
will decide after their Sender but do not learn ex ante whether and when they will be
informed about their partner’s decision. This abstracts from any differential antici-
pated behavior among Receivers and allows for the estimation of a treatment effect
on Receivers only caused by differences in Sender behavior. While Senders take their
decision, all Receivers are directed to a waiting page where they remain for a maxi-
mum of 60 seconds before they can continue with the next question. Only then are
Receivers in the “informing partner before” condition informed about the Sender’s reg-
istration decision and can register themselves. In contrast, Receivers in the “informing
partner after” condition directly move on to their own registration decision and are
only informed about their partners’ decision thereafter.

5. First stage Subsequently, we ask Senders how likely they think it is that they can
influence their partner’s registration decision using a slider ranging from 0 to 100. We
use this metric to obtain an estimate of the first-stage effect of our manipulations on
Senders’ beliefs about their impact on their partner’s registration decision.

6. Main outcome Next, we elicit our main outcome by asking participants whether
they wished to sign up for a COVID-19 vaccination right away. If participants an-
swered “yes”, they were forwarded to the official registration website (BayIMCO)
outside of our survey.28 Participants who responded “no” were forwarded to the next
module of our survey. On average, it took participants in our experiment five to six
minutes to complete the online registration form. Once participants completed the
form, they obtained an email from BayIMCO officially confirming their registration.
We use this confirmation email to verify whether participants indeed registered for
a vaccination by asking them to enter the sending address and the subject line in a
survey form. For this task, we incentivized participants by informing them that by
reporting both pieces of information correctly they would qualify for one of 30 addi-
tional €20 Amazon vouchers. Once participants had entered their information, their
responses were checked by our system. If both answers were correct, a lottery deter-
mined whether participants obtained one of the Amazon vouchers. Participants only
learned whether they had won any of the Amazon vouchers after they had answered
all questions, i.e., on the final page of the survey.

28In Appendix 1.D.6 we provide screenshots illustrating how we elicited and confirmed whether par-
ticipants signed up for a COVID-19 vaccination via BayIMCO.
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The timing of the steps we used to elicit whether participants actually signed up for
the vaccination is crucial in this context: when we offered participants the opportu-
nity to sign up for the vaccination, participants did not know that we would ask them
to provide proof of their registration. We informed participants about the confirma-
tion and the corresponding remuneration only after they had reported to us that they
successfully completed the registration. Hence, participants did not have an incentive
to misreport their registration in order to qualify for one of the vouchers. One may
still worry that participants misreporting their registration status tried to find out the
address and the subject line of the confirmation email to nevertheless qualify for one
of the vouchers. It is, however, very unlikely that participants successfully managed
to cheat, since the address from which the confirmation email was sent changed over
time. Even if participants found a screenshot of the confirmation email by searching
the internet, the screenshot had to be fairly recent to keep up with the changes of the
confirmation email over time.

7. Further outcomes Finally, we collect post-treatment attitudes and beliefs related
to the COVID-19 vaccination, including participants’ stated willingness to ever take a
COVID-19 vaccine alongside with their beliefs regarding the safety and efficacy of the
vaccine, its social desirability, and associated free-riding problems.29 In addition, we
collect further demographic information including income, education, county, and zip
code of residence. On the final page of the survey, we reveal payoffs to participants
and provide them with the opportunity to comment on the survey.

1.A.4 Additional steps taken to identify influence motives

In order to identify influence motives in social signaling, our design aims to maximize
the difference in Senders’ beliefs about their influence on their partner’s registration
decision between the “informing partner before” and “informing partner after” conditions.
To achieve this, we designed both the decision Senders take as well as the interaction
with their partner to be “one-shot”. To ensure that the interaction is one-shot in nature,
we paired individuals who had likely not met before and upheld anonymity through-
out the experiment. Anonymity facilitates identifying influence motives as it limits
Senders’ chances of influencing their partner to that particular encounter: Senders in
the “informing partner before” condition should realize that their opportunity to influ-
ence their partner’s decision is either now, by sending a signal in the experiment, or
never. Of course, Senders’ decisions within the experiment may influence Receivers’
behavior after the experiment has ended, as Receivers may contemplate their partner’s
decision in the experiment for a while and register for a vaccination at some later point
in time. In principle, Senders in the “informing partner after” condition may realize as

29We also collect the same set of beliefs before the treatment to analyze within-individual changes
arising from the treatment.
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well that their actions during the experiment might influence Receivers’ behavior after
the experiment. If that was the case, influence motives would also encourage Senders
in this condition, potentially attenuating behavioral differences relative to the “inform-
ing partner before” condition.

Moreover, the fact that the decision itself – and thus its potential externality on the
Receiver – is one-shot, may render it more salient from the perspective of the Sender.
Combined, the one-shot decision and the one-shot interaction help us identify influ-
ence motives. The role of these design features also suggests a reason why Karlan and
McConnell (2014) – who used a similar set of experimental manipulations – did not
find evidence for influence motives: to conduct their experiment, they recruited par-
ticipants from the same peer group (college students from the same university). As
a result, Senders might have already known Receivers and anticipated to meet them
again in the future, reducing the relative importance of the signal sent within the ex-
periment. A similar logic applies to the decision they studied: they asked Senders to
decide about a donation to a university institution, a decision which Senders could
take multiple times in the future.

We opted for a setting with limited scope for social pressure to arise, which is likely
conducive to identifying influence motives – in line with Foerster and van der Weele
(2021) who suggest that influence motives and social pressure effects may be substi-
tutes. In our experiment, social pressure effects are potentially muted by three factors:
first, Senders interact with strangers on the internet instead of neighbors (Bursztyn,
González, and Yanagizawa-Drott 2020) or classmates (Bursztyn and Jensen 2015). Sec-
ond, the number of observing Receivers a Sender is facing is smaller than in many
existing studies (e.g. Perez-Truglia and Cruces 2017). Third, by upholding anonymity
throughout the entire experiment, we shut down most instrumental motives underly-
ing social pressure effects arising from potential future encounters with the Receiver.30

However, while being muted, a recent study by Goette and Tripodi (2021) shows that
social pressure effects can still play a role even in quasi-anonymous online settings
like ours. Due to this we chose a design holding social pressure constant between the
key experimental conditions and allowed for the possibility that social pressure effects
might arise in formulating our pre-analysis plan.

1.A.5 Experimental assignment and sample balancing

We used a two-stage random procedure to assign participants into experimental con-
ditions: first, we randomly assigned teams to one of the three experimental conditions
“not informing partner”, “informing partner after”, or “informing partner before”. Second,
within those teams, we further randomized who was assigned the role of Sender and

30For a discussion of the distinction between instrumental and hedonic motives underlying social-
image effects see Bursztyn and Jensen (2017).
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Receiver, respectively. We report the resulting assignment into experimental condi-
tions in Appendix Table 1.C.2. The discrepancy between the number of participants
in the “informing partner after” and “informing partner before” conditions is an artefact
of the specific randomization procedure used. We used “on the fly” randomization
to assign participants into experimental conditions as they entered the survey. Due
to the random nature of the assignment process, the effective share in each condition
slightly deviates from the target shares we specified in our pre-analysis plan.

Since we are primarily interested in Senders’ decisions, we opted for an implemen-
tation using fewer Receivers than Senders. Hence, some pairs were formed of two
Senders rather than a Sender and a Receiver. To employ only factually true experi-
mental instructions, Senders in the “informing partner after” and the “informing part-
ner before” conditions were informed that their registration decision may be shared
with their partner.31 To further reduce the number of Receivers in our experiment,
pairs in the “not informing partner” condition always consisted of two Senders. Since
Senders’ decisions in this condition were not shared with their partner anyway, these
Senders’ partners could also be other Senders while relying on factually true informa-
tion throughout.

To assess whether Senders’ predetermined characteristics are balanced across experi-
mental conditions, we conducted pairwise comparisons of 21 predetermined charac-
teristics across all three conditions using the following regression model:

characteristici = α + β · treati + ϵi,

where treati is a dummy variable corresponding to either the “informing partner after”
or the “informing partner before” condition, and where we omit one condition from our
sample for every pair-wise comparison. In Table 1.C.4, we report the group means
separately for each condition alongside the p-values obtained from these regressions.
Out of the 63 estimates reported in Table 1.C.4, only one is significant at the 5-percent
level, suggesting that Senders’ predetermined characteristics are well balanced across
experimental conditions. This finding is further supported by the p-values obtained
from tests for joint significance of all predetermined characteristics reported at the
bottom of Table 1.C.4.

31To be precise, we informed Senders that their partner would learn about their decision only “with
high probability”.
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1.B Additional Figures

Figure 1.B.1: Treatment messages and corresponding implementation in the survey
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Figure 1.B.2: Results from randomization inference

Notes: Distribution of placebo estimates derived from randomly re-assigning Senders to placebo
treatment groups over 5,000 iterations and calculating the share of “placebo treatment effects” that
exceed the “true treatment effect” in (absolute) magnitude. Panel (a) reports the resulting distribu-
tion and Fisher exact p-value for coefficient β1 based on Equation 1 and Panel (b) for coefficient β2,
respectively. The outcome in both panels is Senders’ verified registration status.

Figure 1.B.3: Distribution of Senders’ trust in COVID-19 vaccines

Notes: Distribution of Senders’ trust in COVID-19 vaccines (scaled to mean = 0 and sd = 1). We mea-
sure trust in vaccine quality as the standardized mean of two survey items elicited pre-treatment
capturing Senders’ beliefs about the safety and efficacy of COVID-19 vaccines, respectively.
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Figure 1.B.4: Time spent on each page post treatment by experimental condition

Notes: Senders’ mean time spent on all survey pages after the treatment module alongside 95-
percent confidence intervals by experimental condition. Time spent on each page is measured in
seconds. The sample of Senders is limited to those who could provide proof of their registration.

Figure 1.B.5: Distribution of Senders’ beliefs about their influence on their partner

Notes: Density plot of Senders’ beliefs about the likelihood of influencing their partners’ registration
decision, reported separately by experimental condition.
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1.C Additional Tables

Table 1.C.1: Summary statistics for full sample (Senders and Receivers)

Statistic Mean St. Dev. Min Max N

Demographics
Age 40.90 14.35 18.00 79.00 1,857
Female (%) 54.55 49.81 0.00 100.00 1,857
Monthly net household income (in 1,000 €) 2.91 1.60 1.10 7.50 1,857
Upper secondary degree (%) 38.50 48.67 0.00 100.00 1,857

Local characteristics
Mean incidence rate (2nd wave) 138.73 40.67 65.64 301.07 1,857
Population in zip (in 1,000) 14.81 9.85 0.60 48.05 1,857
Lives in urban area (¿=100,000 inhab.) 29.46 45.60 0.00 100.00 1,857
Turnout in 2017 77.54 4.30 59.90 90.20 1,857
AfD vote share in 2017 12.22 3.06 5.49 26.42 1,857
Unemployment rate (%) 2.35 0.93 0.05 5.50 1,857

Attitudes and beliefs about COVID-19 vaccines
Safety of vaccines, pre 0.00 1.00 −1.23 1.83 1,857
Efficacy of vaccines, pre 0.00 1.00 −1.42 1.65 1,857
Social desirability of vaccination, pre 0.00 1.00 −1.17 1.50 1,857
Likelihood to freeride on others’ vaccination decision, pre 0.00 1.00 −1.09 1.81 1,857
Estimated willingness to take vaccine in state (%) 59.11 20.16 0.00 100.00 1,857

Preferences
Own willingness to take vaccine (%) 51.31 37.09 0.00 100.00 1,857
Altruism 0.00 1.00 −2.36 2.70 1,857
Desire to influence others 0.00 1.00 −3.03 1.67 1,857
Social image concerns 0.00 1.00 −1.84 2.31 1,857

Social proximity
Oneness 0.00 1.00 −1.06 2.25 1,526

Notes: All variables classified as “local characteristic” do not vary on the individual but on the zip code or municipality
(“Gemeinde”) of residence level.

Table 1.C.2: Number of Senders and Receivers assigned to each condition

Condition Role Observations

Not informing partner Sender 328
Informing partner after Sender 554
Informing partner before Sender 519
Informed after Receiver 236
Informed before Receiver 220
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Table 1.C.4: Senders’ predetermined characteristics compared across experimental
conditions

Group means Test for equal means: p-values

Before After Not
Before vs.

After
Before vs.

Not
After vs.

Not
N

Attrition
Completed survey (in %) 73.20 73.57 76.28 0.87∗∗∗ 0.24∗∗∗ 0.30∗∗∗ 1,892

Demographics
Age 40.67 41.36 40.43 0.43∗∗∗ 0.82∗∗∗ 0.36∗∗∗ 1,401
Female (in %) 56.07 53.61 51.83 0.42∗∗∗ 0.23∗∗∗ 0.61∗∗∗ 1,401
Monthly net household income (in 1,000 €) 2.85 2.85 2.99 0.97∗∗∗ 0.21∗∗∗ 0.21∗∗∗ 1,401
Upper secondary degree (in %) 37.38 39.71 40.24 0.43∗∗∗ 0.41∗∗∗ 0.88∗∗∗ 1,401

Local characteristics
Mean incidence rate (2nd wave) 138.48 140.53 137.02 0.41∗∗∗ 0.60∗∗∗ 0.22∗∗∗ 1,401
Population in zip (in 1,000 inhabitants) 14.21 15.17 14.91 0.11∗∗∗ 0.29∗∗∗ 0.71∗∗∗ 1,401
Lives in urban area (≥ 100,000 inhabitants) 28.90 31.77 31.40 0.31∗∗∗ 0.44∗∗∗ 0.91∗∗∗ 1,401
Turnout (%) 77.54 77.60 77.50 0.81∗∗∗ 0.91∗∗∗ 0.75∗∗∗ 1,401
AfD vote share (%) 12.23 12.18 12.17 0.78∗∗∗ 0.78∗∗∗ 0.98∗∗∗ 1,401
Unemployment rate (%) 2.34 2.40 2.36 0.33∗∗∗ 0.81∗∗∗ 0.53∗∗∗ 1,401

Attitudes and beliefs about COVID-19 vaccines
Safety of vaccines -0.02 -0.01 0.01 0.80∗∗∗ 0.69∗∗∗ 0.86∗∗∗ 1,401
Efficacy of vaccines -0.01 -0.02 -0.01 0.84∗∗∗ 0.99∗∗∗ 0.87∗∗∗ 1,401
Social desirability of vaccination -0.02 0.01 0.00 0.69∗∗∗ 0.81∗∗∗ 0.92∗∗∗ 1,401
Likelihood to freeride on others’ vaccination decision 0.02 -0.08 0.07 0.12∗∗∗ 0.46∗∗∗ 0.03∗∗∗ 1,401
Estimated willingness to take vaccine in state (%) 58.37 58.41 59.83 0.97∗∗∗ 0.30∗∗∗ 0.30∗∗∗ 1,401

Preferences
Own willingness to take vaccine (%) 50.78 51.40 49.57 0.78∗∗∗ 0.65∗∗∗ 0.48∗∗∗ 1,401
Altruism -0.02 0.04 -0.02 0.34∗∗∗ 0.97∗∗∗ 0.39∗∗∗ 1,401
Desire to influence others 0.02 -0.05 0.02 0.24∗∗∗ 0.99∗∗∗ 0.30∗∗∗ 1,401
Social image concerns 0.01 0.00 -0.01 0.77∗∗∗ 0.80∗∗∗ 0.99∗∗∗ 1,401

Social proximity
Oneness -0.05 0.05 -0.06 0.13∗∗∗ 0.92∗∗∗ 0.14∗∗∗ 1,140

Test for joint significance 0.71∗∗∗ 0.92∗∗∗ 0.42∗∗∗

Notes: Group means of Senders’ predetermined characteristics alongside p-values testing for equal means reported. p-values are derived from the following
regressions comparing predetermined characteristics between pairs of conditions: characteristici = α + β · treati + ϵi, where treati is a dummy variable
corresponding to either the “informing partner after” or the “informing partner before” condition, and where we omit one condition from our sample for every
pair-wise comparison. Not refers to the not informing partner condition. All variables classified as “local characteristic” do not vary on the individual but on
the zip code or municipality (“Gemeinde”) of residence level. Significance levels: ∗ p < 0.10, ∗∗ p < 0.05, ∗ ∗ ∗ p < 0.01.
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Table 1.C.5: What predicts Senders’ registration status?
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Table 1.C.6: What predicts perceived social proximity between partners?

Social proximity

(1) (2) (3) (4) (5)

Same gender 0.09 0.10
(0.06) (0.07)

Same educational level 0.01 0.01
(0.07) (0.07)

Absolute age difference −0.06∗∗ −0.05
(0.03) (0.03)

Absolute income difference 0.03 0.03
(0.03) (0.03)

Mean, social proximity 0.00 0.00 0.00 0.00 0.00
SD, social proximity 1.00 1.00 1.00 1.00 1.00

Observations 1,140 959 1,140 959 959
R2 0.00 0.00 0.00 0.00 0.01

Notes: Results from regressions of the following type reported in columns 1 to 4: yi = α + β ·
xi + ϵi, where yi denotes Sender i’s perceived social proximity between herself and her partner
in the experiment. xi is either a dummy taking value 1 if Sender i shares this predetermined
characteristics with her partner and zero otherwise or the absolute difference between Sender
i’s response and her partner’s response. In column 5, we employ all characteristics jointly in
the same regression. Significance levels: ∗ p < 0.10, ∗∗ p < 0.05, ∗ ∗ ∗ p < 0.01.
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Table 1.C.9: Strategic lying

Self-reported intent
to register

Verified
registration

Self-reported
intent NOT verified

(1) (2) (3)

Informing partner 1.18 −0.84 2.02
(2.53) (1.39) (2.43)

Informing partner before 2.29 4.12∗∗∗ −1.83
(2.30) (1.37) (2.16)

Controls ✓ ✓ ✓
Mean, ’Not informing partner’ 19.82 4.57 15.24
Mean, ’Informing partner after 21.66 3.79 17.87

Observations 1,401 1,401 1,401
R2 0.21 0.09 0.13

Notes: Results derived from regressions as laid out in Equation 1. We employ the following dependent variables:
(column 1) dummy variable taking value 1 if a Sender reported to be willing to register (elicited before verification);
(column 2) a dummy variable taking value 1 if a Sender reported that she registered for a vaccination and could
provide proof of her registration; (column 3) a dummy variable taking value 1 if a Sender reported that she had
signed up but failed to provide proof of her registration. Controls include the full set of variables reported in
Appendix Table 1.C.1 with the exception of social proximity. Robust standard errors reported in parentheses.
Significance levels: ∗ p < 0.10, ∗∗ p < 0.05, ∗ ∗ ∗ p < 0.01.

Table 1.C.10: Treatment effects on Senders’ first-stage beliefs

Perceived likelihood that
partner can be influenced (%)

(1) (2) (3) (4)

Informing partner 6.26∗∗∗ 5.90∗∗∗ 3.58∗ 3.31∗

(1.77) (1.73) (1.94) (1.90)

Informing partner before 5.57∗∗∗ 5.35∗∗∗

(1.79) (1.69)

Controls - ✓ - ✓
Mean, ’Not informing partner’ 24.36 24.36 24.36 24.36
Mean, ’Informing partner after’ 27.93 27.93 27.93 27.93

Observations 1,194 1,194 1,194 1,194
R2 0.01 0.11 0.02 0.12

Notes: Results derived from regressions as laid out in Equation 1 where we employ Senders’
beliefs about how likely they can influence their partner’s registration decision as the
dependent variable. Controls include the full set of variables reported in Appendix Ta-
ble 1.C.1 with the exception of social proximity. Robust standard errors reported in paren-
theses.
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Table 1.C.11: Receivers’ predetermined characteristics compared across experimental
conditions

Group means p-value

Before After
Before vs.

After
N

Attrition
Completed survey 73.09 70.66 0.50∗∗∗ 635

Demographics
Age 39.76 42.03 0.10∗∗∗ 456
Female (%) 56.36 55.51 0.86∗∗∗ 456
Monthly net household income (in 1,000 €) 2.86 3.10 0.12∗∗∗ 456
Upper secondary degree (%) 36.82 37.29 0.92∗∗∗ 456

Local characteristics
Avg. incidence rate (2nd wave) 139.21 137.01 0.56∗∗∗ 456
Population in zip (in 1,000 inhabitants) 15.30 14.70 0.52∗∗∗ 456
Lives in urban area (¿=100,000 inhaitants.) 28.64 23.31 0.20∗∗∗ 456
Turnout (%) 77.35 77.62 0.51∗∗∗ 456
AfD vote share (%) 11.99 12.55 0.05∗∗∗ 456
Unemployment rate (%) 2.40 2.25 0.08∗∗∗ 456

Attitudes and beliefs about COVID-19 vaccines
Safety of vaccines 0.05 0.01 0.68∗∗∗ 456
Efficacy of vaccines 0.08 0.01 0.48∗∗∗ 456
Social desirability of vaccination 0.05 -0.02 0.48∗∗∗ 456
Likelihood to freeride on others’ vaccination decision 0.05 0.00 0.59∗∗∗ 456
Estimated willingness to take vaccine in state (%) 60.74 59.84 0.64∗∗∗ 456

Preferences
Own willingness to take vaccine (%) 53.22 52.91 0.93∗∗∗ 456
Altruism -0.02 -0.01 0.93∗∗∗ 456
Desire to influence others -0.03 0.07 0.31∗∗∗ 456
Social image concerns -0.03 0.02 0.60∗∗∗ 456

Social proximity
Oneness 0.13 -0.07 0.04∗∗∗ 386

Test for joint significance 0.51∗∗∗

Notes: Group means of Receivers’ predetermined characteristics alongside p-values testing for equality of means.
P-values are derived from the following regressions: characteristici = α + β · informed beforei + ϵi, where
informed beforei is a dummy taking value 1 for all Receivers in the informed before condition. All variables clas-
sified as “local characteristic” do not vary on the individual but on the zip code or municipality (“Gemeinde”) of
residence level. Significance levels: ∗ p < 0.10, ∗∗ p < 0.05, ∗ ∗ ∗ p < 0.01.
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1.D Screenshots

1.D.1 Joint problem solving task

Figure 1.D.1: Survey page showing chat window and historical painting (placeholder)

Joint Task

26 percent

Painting 1

To communicate with your partner, please use the following chat tool.

Live chat

Hello

Ready to work on the task?

Sure! Let's start

Type your answer here

Frage: Which artist crafted this painting?

Select the correct artist from this list

Next
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1.D.2 Oneness elicitation

Figure 1.D.2: Survey page documenting elicitation of social proximity

Attitudes towards your parnter

30 percent

Option 1 Option 2 Option 3

Option 4 Option 5 Option 6 Option 7

Please select your answer here:

1 = I would under no circumstances refer to myself and my partner as "We".
2

3

4

5

6

7 = I would always refer to myself and my partner as "We".

Next

Question 1: Which of the following figures best reflects how close you feel to your partner?

Please note:

1. If you select Option 1 this implies that you do not feel close to your partner at all.
2. If you select Option 7 this implies that you feel very close to your partner.
3. Please use the remaining figures to indicate that your feelings towards your partner fall inbetween.
4. To select either of the options, please select the option itself and not the figure.

Question 2: To what extent would you refer to yourself and your partner as "We"?

Plase note:

1. If you select Option 1 this implies that you would under no circumstances use the term "We" to refer to yourself and your partner.
2. If you select Option 7 this implies that you would always refer to yourself and your partner as "We".
3. Please feel free to use any of the options (1 to 7) for your answer.
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1.D.3 General instructions

Figure 1.D.3: Survey page providing general instructions on the opportunity to register for
a COVID-19 vaccination

35 Percent

Task: Confirm that you have understood these instructions by selecting the correct answer below.

Question: In this survey, will you be able to switch to the official registration website of the Bavarian Ministry of Health to complete the registration for a COVID-19 vaccination?

Please select the correct answer

Next

Instructions

In the following we would like to ask you about your willingness to get vaccinated against COVID-19.
Specifically, we would like to know whether you are willing to register for a COVID-19 vaccination right away.
With that we are referring to the official registration process required for residents of Bavaria to be able to obtain an appointment at a vaccination center.
In this survey, we will provide you with the opportunity to switch to the official registration website of the Bavarian Ministry of Health to complete the registration.
Of course, the registration is voluntary and you can complete the survey without registering.
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1.D.4 Treatment instructions – Senders

Figure 1.D.4: Survey page providing treatment instructions for Senders in the “not
informing partner” condition

35 Percent

Task: Please confirm that you have understood these instructions by selecting the correct answer below.

Next

Instructions:

This survey proceeds as follows:

↓

You do not find out about the decision of your partner [name].

Step 1

You decide whether you want to register for a COVID-19 vaccination right away.

Step 2

Your partner [name] decides whether [he/she] wants to register for a COVID-19 vaccination right away.

Important

We do not tell your partner [bane] whether you want to register for a vaccination.

Question

Will your partner [name] find out whether you want to register?

Please select the correct answer



INFLUENCE MOTIVES IN SOCIAL SIGNALING 41

Figure 1.D.5: Survey page providing treatment instructions for Senders in the “informing
partner after” condition

35 Percent

Task: Please confirm that you have understood the instructions by selecting the correct answers below.

Next

Instructions:

We tell your partner [name] with high probability whether you want to register for a vaccination. This proceeds as follows:

↓

↓

You do not find out about the decision of your partner.

Step 1

You decide whether you want to register for a COVID-19 vaccination right away.

Step 2

Your partner [name] decides whether [he/she] wants to register for a COVID-19 vaccination right away.

Step 3

We tell your partner [name] whether you want to register for a vaccination

Important

Your partner [name] will find out about your registration decision only after [he/she] has already decided whether [he/she] wants to register.

Question 1

Will your partner [name] find out with high probability whether you want to register?

Please select the correct answer

Question 2

When will your partner [name] find out about your registration decision? Directly before or only after [he/she] can register for a COVID-19 vaccination?

Please select the correct answer
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Figure 1.D.6: Survey page providing treatment instructions for Senders in the “informing
partner before” condition

35 Percent

Task: Please confirm that you have understood the instructions by selecting the correct answers below.

Next

Instructions:

We tell your partner [name] with high probability whether you want to register for a vaccination. This proceeds as follows:

↓

↓

You do not find out about the decision of your partner.

Step 1

You decide whether you want to register for a COVID-19 vaccination right away.

Step 2

We tell your partner [name] whether you want to register for a vaccination.

Important

Your partner [name] will find out about your registration decision directly before [he/she] can decide whether [he/she] wants to register.

Step 3

Your partner [name] decides whether [he/she] wants to register for a COVID-19 vaccination right away.

Question 1

Will your partner [name] find out with high probability whether you want to register?

Please select the correct answer

Question 2

When will your partner [name] find out about your registration decision? Directly before or only after [he/she] can register for a COVID-19 vaccination?

Please select the correct answer
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1.D.5 Treatment instructions – Receivers

Figure 1.D.7: Survey page providing treatment instructions for all Receivers

35 Percent

Task: Please confirm that you have understood these instructions by selecting the correct answer below.

Next

Instructions:

This survey proceeds as follows:

↓

We do not tell your partner whether you want to register for a vaccination.

Step 1

Your partner [name] decides whether [he/she] wants to register for a COVID-19 vaccination right away.

Step 2

You decide whether you want to register for a vaccination right away.

Since you are the second to decide you may have to wait for a moment.

Question

Will your partner find out about your decision?

Please select the correct answer
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1.D.6 Registration for COVID-19 vaccination

Figure 1.D.8: Survey page eliciting intended willingness to register and providing link to
official registration website (BayIMCO)

Registration
60 Percent

Would you like to register now?

To register, please click on Yes, register now for a COVID-19 vaccination bwlow.
This will open the official registration website of the Bavarian Ministry of Health in a new browser window or tab.
To successfully register for a COVID-19 vaccination, follow the instructions on the registration website.

Yes, register now for the COVID-19 vaccination.

Important:

Please do not close the browser window or tab in which your are answering the survey during registration.

Additional notes:

We do not have any access to the information you provided on the registration website.
The registration is voluntary und it does not entail an obligation to get vaccinated.
Your reward for this survey is independent of whether you register.

Have you successfully registered? Here's how to proceed:

Once you have registered, please continue with the survey by clicking Yes, I have registered and would like to continue with the survey at the bottom of the page.

Don't want to register now?

If you do not wish to register now, you will not be penalized in any way, for example by being paid less for this survey.
To continue with the survey, please click No, I have not registered and would like to continue with the survey at the bottom of this page.

To continue with the survey, please answer the following questions:

Question: Have you just registered for the COVID-19 vaccination?

No, I have not registered and would like to continue with the survey Yes, I have registered and would like to continue with the survey
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Figure 1.D.9: Landing page of the official registration website (BayIMCO)
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Figure 1.D.10: Confirmation email highlighting sending address and subject line
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Figure 1.D.11: Survey page explaining verification of registration

Confirmation
70 Percent

Question 1: What is the email address from which you received the confirmation email?

Please enter your email address

Question 2: What is the subject line of the confirmation email you received from the vaccination center?

Please enter the subject line

Next

Now confirm your registration

You have indicated that you have just registered online for a Corona vaccination.

You should have received a confirmation email after completing your registration.
Please provide the following two pieces of information from the vaccination center confirmation email:

1. Email address
2. Subject

Lottery:

If both of your answers are correct, you can win one of 30 Amazon vouchers worth 20€.
You must complete the survey to be entered into the draw.

Further notes:

This information does not allow any conclusions to be drawn about you as a person. You remain completely anonymous.
You can also continue with the survey without answering the questions. However, you will then not be able to take part in the lottery draw
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1.E Survey Instrument32

I Basic demographic information

Question 1: Are you male or female?
Question 2: How old are you?
Question 3: In which federal state do you live?

new page

Since the end of last year (December 2020), vaccinations against the coronavirus
(COVID-19 vaccinations) have been administered in Germany.

Question: Have you already received a COVID-19 vaccination? Reply options: Yes or
No

new page

Did you know that?
In Bavaria, it is possible to register for a COVID-19 vaccination already, even though
the actual vaccination may not take place for a few months. Registration takes place
either online or by telephone at the Bavarian vaccination centres.

Question: Have you already registered for a COVID-19 vaccination? Reply options:
Yes or No

new page

II Attitudes towards the COVID-19 vaccination

We would like to start by asking you a few basic questions regarding how you feel
about the COVID-19 vaccination.
There are now several vaccines against the coronavirus on the German market. Vac-
cination is officially recommended for adults of all ages (exception: not during preg-
nancy and breastfeeding for the time being, as no data on safety and efficacy are yet
available).

To what extent do you agree with the following statements?

• Statement 1: I have full confidence that the vaccination against COVID-19 is

32This section provides a translation of the original German-language survey instrument. The full
original survey instrument was attached to our pre-registration at the AEA RCT Registry with ID
AEARCTR-0007437 (Esguerra, Vollmer, and Wimmer 2021).
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safe.
Reply options: Likert scale (1-7) with 1: do not agree at all, 7: agree completely.

• Statement 2: I have full confidence that the vaccination against COVID-19 is
effective.
Reply options: Likert scale (1-7) with 1: do not agree at all, 7: agree completely.

• Statement 3: I view vaccinations as a collective effort against the spread of
COVID-19.
Reply options: Likert scale (1-7) with 1: do not agree at all, 7: agree completely.

• Statement 4: If everyone is vaccinated against COVID-19, I don’t need to get
vaccinated too.
Reply options: Likert scale (1-7) with 1: do not agree at all, 7: agree completely.

Question 1: How likely is it that you will get vaccinated against COVID-19?
Instruction: Please use the bar/slider for your answer. Click on the bar at the bottom to reveal
the slider. Then move the slider to give your answer. 0 percent means ”definitely not willing
to get vaccinated”. 100 percent means ”definitely willing to get vaccinated”.

Question 2: What do you think? What proportion of people in Bavaria are willing to
get vaccinated against COVID-19?
Instruction: Please use the bar/slider for your answer. Click on the bar at the bottom to reveal
the slider. Then move the slider to give your answer. 0 percent means ”no one is willing to get
vaccinated”. 100 percent means ”everybody is willing to get vaccinated”.

new page

III Broader set of attitudes

How well do the following statements apply to you as a person?

• Statement 1: I like it when people accept my suggestions.
Reply options: Likert scale (1-7) with 1: do not agree at all and 7: agree completely.

• Statement 2: I like it when my ideas and opinions have an impact on other
people.
Reply options: Likert scale (1-7) with 1: do not agree at all and 7: agree completely.

• Statement 3: I would like the feeling of having influenced other people’s lives.
Reply options: Likert scale (1-7) with 1: do not agree at all and 7: agree completely.

new page
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How well do the following statements apply to you as a person?

• Statement 1: It is important to me to impress others.
Reply options: Likert scale (1-7) with 1: do not agree at all and 7: agree completely.

• Statement 2: I think a lot about whether I am good enough compared to others.
Reply options: Likert scale (1-7) with 1: do not agree at all and 7: agree completely.

• Statement 3: It is important to me how I am perceived by others.
Reply options: Likert scale (1-7) with 1: do not agree at all and 7: agree completely.

new page

We now ask you about your behavior in certain situations.

Question: How much would you be willing to give to a good cause without expecting
anything in return?
Reply options: 0: Not at all willing, 10: Extremely willing

Imagine the following situation: Today you unexpectedly received 1,000 EUR.
Question: How much of the money would you donate to a good cause? Note: You can
enter whole numerical values from 0 to 1,000 here.

new page

IV Joint task

Please read the following instructions carefully before proceeding with the survey.

• In the next section of our survey, we ask you to solve a short task together with
another participant of this survey.

• Your task is to match famous pieces of art to the respective artist together with
your partner.

• In this task, you can win one of 30 Amazon vouchers worth €10.

• You can communicate with your fellow player by means of a chat.

• To facilitate communication, please enter your first name or a nickname below.

Question: What is your first name or nickname?

Hint:

• In order to remain anonymous, please make sure to enter only your first name.
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• You can also choose another name here. However, the name should correspond
to your gender.

new page

We ask you to solve the upcoming task together with your partner.
Your partner is: [name]

[He/she] is [xx] years old. [He/she] lives in Bavaria.

Task: Together with your partner, match the following four pieces of art with the
correct artist.

Hints:

1. You and your partner have 60 seconds for each piece of art.

2. If you and your partner correctly match at least three pieces of art, you can win
one of 30 Amazon vouchers worth €10.

3. You must complete the full survey to qualify for one of the vouchers.

4. To increase your chances of winning, it is important that you and your partner
work together.

5. You will receive points only if you both give the correct answer.

6. Use the chat window to communicate with your partner via text messages and
coordinate your answers. The chat window is available for the entire task.

7. Its a good idea to introduce yourself to your partner with a short message right
away.

[Chat window]

Final hints before the tasks begins: You may have to wait for a moment until your
partner [name] has read the instructions and responds to you.
Reminder: You can win one of 30 Amazon vouchers worth €10.

new page

[Painting is shown for 1 Minute.]

Question: Which artist painted this piece of art?
Reply options: Participants can choose one artist from a drop-down menu.
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[This process is repeated four times. During this time the participants have the option to use
the chat window to communicate.]

new page

Question: Which of the following figures best reflects how connected you feel with
your partner [name]?

Hints:

1. Option 1 means that you do not feel connected to your partner [name] at all.

2. Option 7 means that you feel very close to your partner [name].

3. Use the remaining options (2-6) to grade your answer.

4. To select one, click on the option in the header and not on the image.

new page

Please still think of your partner [name].
Question: To what extent would you refer to yourself and your partner [name] as
”we”.

Hints:

1. Option 1 means that you would definitely not refer to the two of you as ”we”.

2. Option 7 means that you would definitely speak refer to the two of you as ”we”.

3. Use the remaining options (2-6) to grade your answer.

new page

V Explanations on the survey

Instructions: In the following, we would like to ask you about your willingness to get
vaccinated against COVID-19. Specifically, we would like to know whether you are
willing to register for a COVID-19 vaccination right away. With that we are referring
to the official registration process required for residents of Bavaria to be able to obtain
an appointment at a vaccination center. In this survey, we will provide you with the
opportunity to switch to the official registration website of the Bavarian Ministry of
Health to complete the registration. Of course, the registration is voluntary and you
can also complete the survey without registering.
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Task: Confirm that you have understood these instructions by selecting the correct
answer below.

Question: During this survey, will you be able to switch to the official registration
website of the Bavarian Ministry of Health to complete the registration for a COVID-
19 vaccination?
Reply options: Yes or No

new page

V.A Instructions Senders “not informing partner”

Instructions:
The survey proceeds as follows:

Step 1: You decide whether you want to register for a COVID-19 vaccination right
away.
Step 2: Your partner [name] decides whether [he/she] wants to register for a COVID-
19 vaccination right away.

Important: We do not tell your partner [name] whether you want to register for a
vaccination.

You do not find out about the decision of your partner [name].

Task: Confirm that you have understood the instructions by selecting the correct an-
swer below.
Question: Will your partner [name] find out whether you want to register?
Reply options: Yes/No

V.B Instructions Senders “informing partner after”

Instructions:
We will tell your partner [name] with a high probability whether you want to register
for a vaccination. This proceeds as follows:

Step 1: You decide whether you want to register for a COVID-19 vaccination right
away.
Step 2: Your partner [name] decides whether [he/she] wants to register for a COVID-
19 vaccination right away.
Step 3: We tell your partner [name] whether you want to register for a vaccination.
Important: Your partner [name] will find out about your registration decision only
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after [he/she] has already decided whether [he/she] wants to register.

You do not find out about the decision of your partner [name].

Task: Confirm that you have understood the instructions by selecting the correct an-
swers below.

Question 1: Will your partner [name] find out with a high probability whether you
want to register?
Reply options: Yes/No
Question 2: When will your partner [name] find out about your registration decision?
Directly before or only after [he/she] can register for a COVID-19 vaccination?
Reply options: Directly before/Only after

V.C Instructions Senders “informing partner before”

Instructions:
We will tell your partner [name] with a high probability whether you want to register
for a vaccination. This proceeds as follows:

Step 1: You decide whether you want to register for a COVID-19 vaccination right
away.
Step 2: We tell your partner [name] whether you want to register for a vaccination.
Important: Your partner [name] will find out about your registration decision directly
before [he/she] can decide whether [he/she] wants to register.
Step 3: Your partner [name] decides whether [he/she] wants to register for a COVID-
19 vaccination right away.

You do not find out about the decision of your partner [name].

Task: Confirm that you have understood the instructions by selecting the correct an-
swers below.

Question 1: Will your partner [name] find out with a high probability whether you
want to register?
Reply options: Yes/No
Question 2: When will your partner [name] find out about your registration decision?
Directly before or only after [he/she] can register for a COVID-19 vaccination?
Reply options: Directly before/Only after
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V.D Instructions Receivers “informed before” and “informed after”

Instructions: The survey proceeds as follows:

Step 1: Your partner [name] decides whether [he/she] wants to register for a COVID-
19 vaccination right away.
Step 2: You decide whether you want to register for a vaccination now. Since you are
the second to decide you may have to wait for a moment.

We do not tell your partner [name] whether you want to register for a vaccination.

Task: Please confirm that you have understood these instructions by selecting the
correct answer below.
Question: Will your partner find out about your decision?
Reply options: Yes/No

new page

VI Vaccination willingness

VI.1.A First stage Senders “not informing partner”

Reminder: Below we will provide you and your partner [name] with the opportunity
to go to the official registration website of the Bavarian Ministry of Health to complete
the registration process.

Your partner [name] will not know whether you wish to register for a COVID-19 vac-
cination.

Remember: Your partner [name] will not learn about your registration decision.
Question 1: What do you think? How likely is it that your decision to register or not
to register will influence your partner’s decision?

Hints:

• Click on the bar at the bottom to reveal the slider.

• Then move the slider to give your answer.

• 0 percent means ”there is no way I can influence my partner with my decision”.

• 100 percent means ”I can definitely influence my partner with my decision”.

Remember: Your partner [name] will not learn about your registration decision.
Question 2: What do you think? How likely is it that your partner will make the same
decision as you?

Hints:
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• Click on the bar at the bottom to reveal the slider.

• Then move the slider to give your answer.

• 0 percent means “my partner will definitely not decide the same way I do”.

• 100 percent means “my partner will definitely decide like me” .

VI.1.B First stage Senders “informing partner after”

Reminder: Below we will provide you and your partner [name] with the opportunity
to go to the official registration website of the Bavarian Ministry of Health to complete
the registration process.

Your partner [name] will learn with a high probability whether you wish to register for
a COVID-19 vaccination.

Remember: Your partner [name] will learn about your registration decision only after
[he/she] has already decided whether to register for COVID-19 vaccination now.
Question 1: What do you think? How likely is it that your decision to register or not
to register will influence your partner’s decision?

Hints:

• Click on the bar at the bottom to reveal the slider.

• Then move the slider to give your answer.

• 0 percent means “there is no way I can influence my partner with my decision”.

• 100 percent means “I can definitely influence my partner with my decision”.

Remember: Your partner [name] will learn about your registration decision only after
[he/she] has already decided whether to register for COVID-19 vaccination now.
Question 2: What do you think? How likely is it that your partner will make the same
decision as you?

Hints:

• Click on the bar at the bottom to reveal the slider.

• Then move the slider to give your answer.

• 0 percent means “my partner will definitely not decide the same way I do”.

• 100 percent means “my partner will definitely decide like me” .
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VI.1.C First stage Senders ’informing partner before’

Reminder: Below we will provide you and your partner [name] with the opportunity
to go to the official registration website of the Bavarian Ministry of Health to complete
the registration process.

Your partner [name] will learn with a high probability whether you wish to register for
a COVID-19 vaccination.

Remember: Your partner [name] will learn about your registration decision right be-
fore [he/she] decides whether to register for a COVID-19 vaccination.
Question 1: What do you think? How likely is it that your decision to register or not
to register will influence your partner’s decision?

Hints:

• Click on the bar at the bottom to reveal the slider.

• Then move the slider to give your answer.

• 0 percent means “there is no way I can influence my partner with my decision”.

• 100 percent means “I can definitely influence my partner with my decision”.

Remember: Your partner [name] will learn about your registration decision right be-
fore [he/she] decides whether to register for a COVID-19 vaccination.
Question 2: What do you think? How likely is it that your partner will make the same
decision as you?

Hints:

• Click on the bar at the bottom to reveal the slider.

• Then move the slider to give your answer.

• 0 percent means “my partner will definitely not decide the same way I do”.

• 100 percent means “my partner will definitely decide like me” .

new page
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VI.2.A Registration intent Senders “not informing partner”

Reminder: if you live in Bavaria and want to get vaccinated, this registration is re-
quired to get a vaccination appointment at a Bavarian vaccination center.
Your partner [name] will not learn if you want to register for a COVID-19 vaccination.

Question: Would you like to register for a COVID-19 vaccination?
Reply options: Yes/No

VI.2.B Registration intent Senders ’informing partner after’

Reminder: if you live in Bavaria and want to get vaccinated, this registration is re-
quired to get a vaccination appointment at a Bavarian vaccination center.
Your partner [name] will learn with a high probability if you wish to register for a
COVID-19 vaccination.

Important: Your partner [name] will learn about your registration decision only after
[he/she] has already decided whether to register for a COVID-19 vaccination.

Question: Would you like to register for a COVID-19 vaccination?
Reply options: Yes/No

VI.2.C Registration intent Senders ’informing partner before’

Reminder: if you live in Bavaria and want to get vaccinated, this registration is re-
quired to get a vaccination appointment at a Bavarian vaccination center.
Your partner [name] will learn with a high probability if you wish to register for a
COVID-19 vaccination.

Important: Your partner [name] will learn about your registration decision directly be-
fore [he/she] decides whether to register for a COVID-19 vaccination.

Question: Would you like to register for a COVID-19 vaccination?
Reply options: Yes/No
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VI.2.D Registration intent Receivers ’informed after’

Reminder: if you live in Bavaria and want to get vaccinated, this registration is re-
quired to get a vaccination appointment at a Bavarian vaccination center.
Your partner will not know if you want to register.

Question: Would you like to register for a COVID-19 vaccination?
Reply options: Yes/No

VI.2.E Registration intent Receivers ’informed before’

Reminder: if you live in Bavaria and want to get vaccinated, this registration is re-
quired to get a vaccination appointment at a Bavarian vaccination center.
Your partner will not know if you wish to register.

Important: Your partner [name] [would like/would not like] to register for a COVID-
19 vaccination.

Question: Would you like to register for a COVID-19 vaccination?
Reply options: Yes/No

new page

VI.3 Registration for COVID-19 vaccine

Would you like to register now?
To register, please click on Yes, register now for a COVID-19 vaccination below.
This will open the official registration website of the Bavarian Ministry of Health in
a new browser window or tab. To successfully register for a COVID-19 vaccination,
follow the instructions on the registration website.

Important: Please do not close the browser window or tab in which you are answer-
ing the survey during registration.

Additional Notes: We do not have any access to the information you provide on the
registration website. Registration is voluntary and it does not entail an obligation to
get vaccinated. Your reward for this survey is independent of whether you register.

Button: Yes, register for the COVID-19 vaccination right away.
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[Opens the link to the official registration website.]

Have you successfully registered?

Here’s how to proceed: once you have registered, please continue with the survey
by clicking Yes, I have registered and would like to continue with the survey at the
bottom of this page.

Don’t want to register now?
If you do not wish to register now, you will not be penalized in any way, for example
by being paid less for this survey. To continue with the survey, please click No, I have
not registered and would like to continue with the survey at the bottom of this page.

To continue with the survey, please answer the following question:
Question: have you just register for the COVID-19 vaccination?

Reply options:

• No, I have not registered and would like to continue with the survey

• Yes, I have registered and would like to continue with the survey

new page

VI.4 Confirmation of registration for COVID-19 vaccination

Now confirm your registration: You have indicated that you have just registered on-
line for a Corona vaccination.
You should have received a confirmation email after completing your registration.
Please provide the following two pieces of information from the confirmation email
sent out by the vaccination center:

1. Email Address

2. Subject

Lottery: If both of your answers are correct, you can win one of 30 Amazon vouchers
worth 20€.

You must complete the survey to qualify for the lottery.
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Further notes: Providing this information does not allow us to infer anything about
you as a person. You remain completely anonymous. You can also continue with
the survey without answering the questions. However, you will then not be able to
participate in the lottery draw.

Question 1: What is the email address from which you received the confirmation
email?
Question 2: What is the subject of the confirmation email you received from the vac-
cination center?

new page

VI.5 What do you think about the COVID-19 vaccine?

Question 1: What do you think? How safe is the COVID-19 vaccination?
Reply option: Likert scale (1-7) with 1: not at all safe, 7: extremely safe.

Question 2: What do you think? How effective is the COVID-19 vaccination?
Reply option: Likert scale (1-7) with 1: not at all effective, 7: extremely effective.

Question 3: What do you think? To what extent is it socially desirable to get vacci-
nated against COVID-19?
Reply option: Likert scale (1-7) with 1: not at all socially desirable, 7: extremely socially
desirable

Question 4: To what extent do you agree with the following statement? Statement: if
everyone is vaccinated against COVID-19, I don’t need to get vaccinated too.
Reply option: 1: do not agree at all, 7: agree completely

new page

Question: How likely are you to get vaccinated against COVID-19?
Please use the bar/slider for your answer.

• Click on the bar at the bottom to reveal the slider.

• Then move the slider to make your selection.

• 0 percent means ”definitely not willing to get vaccinated.”

• 100 percent means ”definitely willing to get vaccinated.”

new page
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VII Further demographic information

To conclude this survey, please provide some general information.

Question 1: What county do you live in?
Question 2: What is your zip code?
Question 3: What was your household’s monthly net income last year?
Note: We mean the sum that results from wages, salaries, income from self-employment,
pensions, income from public aid, income from letting, housing allowances, child ben-
efits and all other incomes, after the deduction of taxes and social security contribu-
tions.
Reply options:

• Less than 1,100 EUR

• 1.100 - 1.500 EUR

• 1,501 - 2,000 EUR

• 2,001 - 2,600 EUR

• 2,601 - 4,000 EUR

• 4,001 - 7,500 EUR

• More than 7,500 EUR

Question 4: What is your highest educational degree (general or vocational)?

new page

VIII End of survey

Thank you for participating in our survey!

In the following, we list your performance in the task in which you had to assign
artworks to artists together with your partner and inform you whether you have won
one of the Amazon vouchers. Afterwards, we ask you to answer two more questions
about this survey yourself and give you the opportunity to give us feedback on the
survey.

• Unfortunately, you have not won one of the raffled Amazon vouchers./Congratulations,
you have won one of the raffled Amazon vouchers.
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• If you would like to know how you and your partner did on your shared task,
please click here. [Upon clicking the button, participants’ answers and the correspond-
ing solutions open in the same window.]

• For Receivers ’informed after’: Finally, we would like to inform you that your part-
ner [name] [registered/did not register] for a COVID-19 vaccination.

• Thank you again for participating in our survey.

Please answer the following questions to complete the survey:

Question 1: What do you think? What was the purpose of this survey?
Question 2: Where on the political spectrum would you place this survey?
Hints: Please use the slider to tell us the extent to which you felt this survey was lean-
ing more toward the political right or toward the political left.
Click on the bar below to reveal the slider. Then move the slider to make your selection.

Feedback If you would like to give us any feedback on the survey, please feel free to
do so here.

Would you like to close the survey now?

Click on Close survey
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CHAPTER 2

Is Right-Wing Populist Rhetoric Contagious?
Evidence from Parliamentary Speeches in Germany

2.1 Introduction

For a long time, far-right political rhetoric and ideas had been ostracized in Western
democracies. Yet, the recent rise of right-wing populism across many countries has
been accompanied by an increasing normalization and acceptability of such language
in the political discourse (Guriev and Papaioannou 2022). Spreading extreme ideas
by saying the previously intolerable has been part of the successful playbook of right-
wing populists such as Viktor Orbán in Hungary, Jair Bolsonaro in Brazil, or Donald
Trump in the United States. Recent research has highlighted that such language has
consequences and can have detrimental effects on political attitudes, social norms, and
even violent behavior (Bursztyn, Egorov, and Fiorin 2020; Djourelova 2023; Müller
and Schwarz 2020, 2021). While a growing body of research has documented the con-
sequences of such changes in acceptability, less work exists that investigates the mech-
anisms leading to the spread of right-wing populist ideas. We argue that day-to-day
exposure plays a key role in this normalization process and show how contact with
right-wing populism makes politicians from mainstream parties adopt and converge
to the language employed by the extreme right.1

In this paper, we study how the first-time entry of a right-wing populist party, the
Alternative für Deutschland (AfD), to the federal parliament of Germany, the Bundestag,
affected the political rhetoric of incumbent politicians. Using techniques from nat-
ural language processing on several thousand parliamentary speeches, we construct
different measures of rhetorical similarity to the language employed by right-wing
AfD politicians. To induce variation in politicians’ exposure to right-wing populists,
we exploit a quasi-exogenous component in the allocation of parties to parliamentary
committees. This allows us to analyze the causal effect of individual-level contact with
AfD politicians on rhetorical similarity to right-wing political speech.

We find that politicians who are relatively more exposed to right-wing politicians in

1Convergence in our framework refers to the habitualization of right-wing rhetoric in the political
discourse by increasing usage of distinctively right-wing vocabulary but does not necessarily imply con-
vergence in ideology.

65
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committees use language more similar to right-wing rhetoric. More precisely, compar-
ing a politician with the highest to one with the lowest relative AfD exposure increases
the cosine similarity to right-wing speech by 0.1 of a standard deviation, an effect size
comparable to the average distance between the main center-left SPD and center-right
CDU/CSU parties. Importantly, our difference-in-differences approach allows us to
estimate this effect within individual speakers, highlighting how politicians converge
to AfD rhetoric in response to higher exposure. Our findings imply that direct contact
and confrontation with right-wing populism might exert a contagion effect on political
language, even in a democracy that places a high social stigma on far-right ideology
and rhetoric.

We corroborate this main result with two alternative measures of rhetorical similarity
to right-wing populism: relatively higher AfD exposure also makes politicians use
language more similar to extra-parliamentary speeches by the far-right AfD politician
Björn Höcke, who is known to employ an extreme right-wing rhetoric. Furthermore,
we find that speakers are more likely to use populist-specific phrases in their speeches
as identified in the German-language populist dictionary by Gründl (2022). Placebo
tests suggest that the effect is specific to exposure to right-wing populism and does
not extend to any interaction with other politicians of a different political ideology.

Finally, we explore why politicians might adopt right-wing language in their pub-
licly displayed speeches. Building on insights from theories in social psychology on
communication accommodation (Giles and Ogay 2007), we hypothesize that such lan-
guage use follows strategic motives with respect to electoral support. Indeed, our
results show that the contagious effect of AfD exposure on political rhetoric increases
with the intensity of local competition with the AfD in a politician’s electoral district.

This study contributes to a number of active research agendas in economics and polit-
ical science. First, our article adds to the rapidly growing literature on populism and
political change, as recently reviewed by Guriev and Papaioannou (2022). Specifically,
it aims to contribute to a better understanding of how populist politicians can influ-
ence political and social norms and, ultimately, affect behavior. A number of existing
studies have shown how the electoral success of populism can increase the accept-
ability of extreme political rhetoric and social norms up to the point of fanning hate
crimes (Albornoz, Bradley, and Sonderegger 2020; Bursztyn, Egorov, and Fiorin 2020;
Hagemeister 2022; Müller and Schwarz 2020, 2021; Romarri 2022; Schilter 2018). The
strong connection between language and norms has been emphasized by Gentzkow,
Shapiro, and Taddy (2019) who argue that changes in political rhetoric might con-
tribute to differences in animus in the broader public. Consistent with this argument,
Djourelova (2023) documents how even small differences in language alone can have
wide-ranging impacts on political attitudes. Newman et al. (2021) find how the use of
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explicitly inflammatory speech by political elites can have an emboldening effect on
expressing prejudiced opinions among the general public. In our setting, we study the
spread of right-wing language within the political elite, potentially setting a precedent
for the subsequent normalization and further dissemination to a wider audience.

Second, this study is also embedded in the literature on strategic policy responses
of mainstream parties to rising populism (Meguid 2005). Using text data from party
manifestos, Abou-Chadi (2014) shows that parties’ strategic reactions differ vis-à-vis
radical right and green contenders. When radical right parties gain electoral support,
convergence to anti-immigration positions follows suit, while in contrast parties de-
emphasize ecological issues in response to green competitors. Similarly, work by van
Spanje (2010) and Abou-Chadi and Krause (2020) provides evidence for a contagious
effect on anti-immigration stances of mainstream parties across Europe in response
to radical right parties’ appearance. While the study by Hjorth and Larsen (2020) on
Denmark demonstrates how accommodating strategies can be beneficial in terms of
electoral success for left-wing parties, other studies find inconclusive or conflicting
results on the effectiveness of such accommodation to radical right parties (Bale et al.
2009; Dahlström and Sundell 2012; Krause, Cohen, and Abou-Chadi 2023; Spoon and
Klüver 2020). We extend existing research on party-level accommodation by studying
rhetorical changes of individual politicians in the face of newly emerging right-wing
populism.

Third, we advance the existing literature on the effects of polarization and populism
on parliamentary speech.2 Previous studies of political speech have, among others,
studied plenary debates in Sweden (Magnusson et al. 2018), the UK (Gurciullo et al.
2015), Norway (Fiva, Nedregård, and Øien 2021), or the European Parliament (Greene
and Cross 2015). For the case of Germany, Lewandowsky et al. (2022) and Atzpodien
(2022) explore how the entry of the AfD to the Bundestag and state parliaments, re-
spectively, affects issue-specific polarization in plenary debates, with only the latter
finding evidence for an increase in polarization over immigration. Similarly, Breyer
(2022) analyzes parliamentary speeches in Austria and Germany and finds that both
mainstream and populist parties use more populist rhetoric when in opposition than
when in government. Whereas most of these studies only provide correlational evi-
dence, a notable exception is the work by Valentim and Widmann (2021) that exploits
variation in the timing of elections when AfD politicians enter German state parlia-
ments. They find that politicians of other parties respond by using more positive,

2This also relates to a body of research studying the effects of populism on party manifestos.
Rooduijn, Lange, and van der Brug (2012) analyze whether populism has contagious effects on the
party manifestos of non-populist established parties in Western democracies, finding that manifestos
of mainstream parties have not become more populist in recent years. Similarly, Han (2014) analyzes
the potential impact of radical right-wing parties on policy positions of mainstream parties regarding
multiculturalism and immigration.
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rather than negative, emotional rhetoric in their speeches. Our study goes beyond
existing approaches by exploiting a novel source of variation in individual-level ex-
posure to right-wing politicians in parliament. This allows us to study within-speaker
changes in political rhetoric in the same parliament and to shed light on the impor-
tant role of day-to-day work interactions with right-wing colleagues. Furthermore,
we go beyond sentiment analysis and party positions by employing both similarity
and dictionary measures of distance to right-wing rhetoric.

Finally, our empirical approach adds to a rapidly growing literature in economics
and political science that studies large-scale text data combining methods from nat-
ural language processing with the toolkit for causal inference of applied economet-
rics (Gentzkow, Kelly, and Taddy 2019; Gentzkow, Shapiro, and Taddy 2019; Hager
and Hilbig 2020; Kelly et al. 2021; Widmer, Galletta, and Ash 2022; Wilkerson and
Casas 2017). In particular, the addition of a novel source of variation due to a quasi-
exogenous committee allocation rule may offer new research opportunities to study
the effects of individual-level exposure to other politicians.

The remainder of this paper is structured as follows: Section 2.2 provides back-
ground on right-wing populism in Germany and discusses existing research on politi-
cal rhetoric and strategic accommodation. Section 2.3 describes the data and construc-
tion of our measures of similarity to right-wing rhetoric. Section 2.4 introduces our
identification strategy and explains how allocation rules to parliamentary committees
in the Bundestag lead to quasi-exogenous variation in exposure to right-wing pop-
ulists. Section 2.5 presents our main results as well as a number of robustness checks
and discusses evidence on strategic reasons for rhetorical change. Finally, Section 2.6
concludes.

2.2 Background

2.2.1 Right-Wing Populism in Germany

Since the re-establishment of parliamentary democracy in 1949 after the end of the
Nazi dictatorship, far-right parties had for a long time only played a minor role in
(West) German politics. At the federal level, no far-right or right-wing populist party
had managed to cross the 5% electoral threshold for parliamentary representation in
the German Bundestag.3 In the federal election of September 2013, a newly established
right-wing party called Alternative für Deutschland (AfD, Alternative for Germany) fell

3At the state- and municipal-level, a number of radical right-wing parties such as the Sozialistische
Reichspartei (SRP, Socialist Reich Party) - which was banned by the German Federal Constitutional Court
in 1952 - the Deutsche Volksunion (DVU, German People’s Union), the Republikaner (REP, Republicans),
and the Nationaldemokratische Partei Deutschlands (NPD, National Democratic Party of Germany) enjoyed
geographically and temporarily limited electoral success that never proved to be sustainable in the long-
run.
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just short of overcoming this threshold when it won 4.7% of the votes. Subsequently,
the AfD continued to gain electoral support and established itself in several state par-
liaments, albeit undergoing an increasing radicalization and a strong shift to the right
in the context of the 2015 European migration crisis. In the next federal election in
September 2017, the AfD scored 12.6% of the votes and entered the Bundestag for the
first time as the third largest parliamentary group and the strongest opposition party.
The AfD’s continued electoral success appears to be sustainable since it re-entered the
Bundestag with a 10.3% of the vote share in the 2021 federal election. Furthermore, the
AfD is currently (as of January 2023) represented in 15 of 16 German state parliaments,
as well as in the European Parliament.

While having been founded in early 2013 in the context of the European debt cri-
sis as a socially conservative party with soft eurosceptic views (Arzheimer 2015), the
AfD veered increasingly to the right of the political spectrum and evolved into a pop-
ulist radical right-wing party with a distinctively anti-immigration, anti-refugee, and
anti-Islam platform (Arzheimer and Berning 2019). This ideological shift to the far
right also manifested itself in a significant change in the language used by the AfD
in speeches, party manifestos, and social media posts with an increasing usage of
words related to Islam, migration, and the nation/Germany (Cantoni, Hagemeister,
and Westcott 2020).4 Parts of the AfD have also cooperated with the xenophobic
PEGIDA (“Patriotic Europeans Against the Islamization of the Occident”) movement
that organizes anti-immigrant rallies mostly in East Germany. Prominent members
of the AfD have held speeches at PEGIDA rallies, such as Björn Höcke, the de facto
leader of the far-right faction within the AfD “Der Flügel” (“The Wing”). This intra-
party group had been put under surveillance by the Federal Office for the Protection of the
Constitution for being considered a “secured extreme right-wing threat against the free
democratic constitutional order” (Bundesamt für Verfassungsschutz 2020). Although
“Der Flügel” was officially dissolved in 2020, both the main federal party itself, sev-
eral state-level associations of the AfD as well as the AfD’s youth organization Junge
Alternative (JA, Young Alternative) continue to be classified by domestic intelligence
agencies as a “subject of extended investigation to verify a suspicion” for suspected
right-wing extremism (Bundesamt für Verfassungsschutz 2023). Furthermore, follow-
ing classifications by political scientists (Arzheimer and Berning 2019; Hansen and
Olsen 2018), we argue that the AfD can be considered as a populist radical right party
in the spirit of Mudde (2007). According to this definition, populism among West-
ern far-right parties can be understood as politicizing the ”pure people” against the
”corrupt elite”, reflecting a dichotomous understanding of society.

4This increasing radicalization of the AfD is furthermore exemplified by the fact that two of its three
initiators (Bernd Lucke and Konrad Adam), two former party leaders (Frauke Petry and Jörg Meuthen)
as well as multiple members in the Bundestag and state parliaments left the party claiming that it had
become too radical.
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2.2.2 Accommodation

As the success of the AfD in consecutive elections at various legislative levels ap-
pears to be enduring, the question arises of how existing “traditional” parties and
their politicians react to and deal with this new populist competitor on their right.
Initially, after the entrance of the AfD to the Bundestag and the different state parlia-
ments, all mainstream parties tried to emphasize the formation of a cordon sanitaire
against the AfD with the exclusion of any formal cooperation.5 As documented by
Heinze (2022), increasing signs of minor cooperation between established parties and
the AfD as well as a turn toward ad hoc toleration could be observed at the munici-
pal and the state level: while there has been no formation of official coalitions so far,
mainstream parties have elected AfD candidates to parliamentary offices and debated
motions by the AfD on a case-by-case basis. The arguably biggest violation of this
non-cooperation policy happened in the federal state of Thuringia in February 2020,
when Thomas Kemmerich from the liberal FDP was elected minister-president with
the votes of the AfD and the conservative CDU. Kemmerich quickly had to step down
amongst massive public outcry and resistance from the FDP and CDU federal leader-
ships. The case exemplifies the increasing difficulties parties and individual politicians
are facing in response to the sustained electoral success of the AfD. Especially in some
states in East Germany, where the AfD has managed to repeatedly score close to or
more than 25% of the vote share, the formation of government coalitions as well as the
functioning of parliamentary routines become increasingly difficult.6 This raises the
question whether both parties and individual politicians might resort to an accommo-
dation strategy towards the AfD. In the following, we will discuss a number of existing
theoretical frameworks and empirical findings for potential accommodating reactions
to new – in particular radical right-wing and populist – parties.

Accommodation by Parties Since the AfD has shown to be able to repeatedly gain
considerable shares of votes at different electoral levels, it is essential to examine the
reactions of established parties to such an electoral threat. In particular, existing stud-
ies from political science have studied whether and how parties adopt their policy
platforms in response to the rise of (populist right-wing) contenders. Using text data
from party manifestos in Western European countries, Abou-Chadi (2014) shows that

5For example, the AfD has so far been denied by the other parties the election of a Bundestag vice-
president from their ranks of which traditionally every parliamentary group received at least one posi-
tion. While all of the six candidates presented by the AfD since 2017 failed to receive the required simple
majority, they have increasingly scored more votes than the AfD itself has seats, hinting at an increased
questioning of this formal exclusion practice among some MPs from other parties.

6In the 2017 federal elections, the AfD received the second-largest vote share with 21.9% in East Ger-
many (vs. 10.7% in West Germany), even coming out as the strongest party in the state of Saxony (27.0%).
Furthermore, the AfD received more than a fifth of the vote share in the state elections of Brandenburg
2019 (23.5%), Mecklenburg-Western Pomerania 2016 (20.8%), Saxony 2019 (27.5%), Saxony-Anhalt 2016
(24.3%) and 2021 (20.8%), and Thuringia 2019 (23.4%).
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parties’ reactions to radical right and green contenders differ: when radical right-wing
parties are able to gain substantial electoral support, convergence to anti-immigration
positions follows suit. If green parties gather stronger support, however, existing par-
ties de-emphasize ecological issues. In a similar vein, the empirical findings by van
Spanje (2010) point towards a contagion impact on entire party systems with respect to
immigration policy positions in Western European countries following electoral suc-
cess of the extreme right. Relatedly, Abou-Chadi and Krause (2020) show that main-
stream parties in European democracies change their immigration policies if radical
right parties enter parliament. With respect to the effectiveness of such strategies, a
survey experiment in Denmark by Hjorth and Larsen (2020) highlights how accommo-
dation by left mainstream parties can attract anti-immigration voters at the expense of
pro-immigration voters. As former voters of left mainstream parties switch to other
left parties without anti-immigration stances, this can in turn lead to an increased
overall support for left parties. Accommodation towards right-wing positions might
in this way foster the political prospects of the mainstream left in governing coalitions.
However, other studies find conflicting or inconclusive results on the effectiveness of
strategic accommodation to radical right parties (Bale et al. 2009; Dahlström and Sun-
dell 2012; Krause, Cohen, and Abou-Chadi 2023; Spoon and Klüver 2020). Given that
the AfD received substantial and continued support in elections at different levels in
Germany, we might expect some form of reaction to this electoral threat among exist-
ing parties, in particular, as it has been shown that the AfD was successful in politi-
cizing issues that were previously less controversial and, respectively, less politicized
(Engler et al. 2022; Gessler and Hunger 2021; Hansen and Olsen 2022).

Accommodation by Individuals While much attention has been paid to strategic
accommodation decisions by entire parties, the accommodating behavior of individual
politicians in the face of newly emerging (populist right-wing) parties has not been
thoroughly examined. One reason for this might be that due to the traditionally strong
party discipline – especially in parliamentary systems across Europe – it might seem
that individual MPs have less room for potentially accommodating decisions in terms
of voting behavior or the choice of policy platforms.

Therefore, in this paper we study changes in the political rhetoric of individual politi-
cians in publicly held parliamentary speeches. This has a number of advantages with
respect to alternative sources available for text analysis: While party manifestos and
policy papers are often the product of widespread cooperation among party mem-
bers and the party leadership, parliamentary speeches are more directly attributable
to individual politicians. Furthermore, party manifestos are typically only drafted for
election campaigns, whereas parliamentary speeches are given on a regular basis, al-
lowing us to more directly capture reactions to exposure to right-wing populists as
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well as to take care of time-specific trends.7 Parliamentary speech also differentiates
itself from legislative text, since the latter is a very formal type of language with mul-
tiple individuals involved in the writing process, whereas speeches leave more room
for individual rhetorical accentuation.

For our analysis of accommodation in parliamentary speech, we draw on the frame-
work of Communication Accommodation Theory developed in social psychology (see
Giles and Ogay 2007). This framework aims to predict and explain individual lan-
guage adjustments as a function of creating, maintaining, or decreasing the social dis-
tance in personal interactions. In particular, communication accommodation theory
consists of four main components: first, communication is context-specific and con-
tingent on the receiver. For example, individuals communicate differently when talk-
ing to their friends than when talking to people they do not know. Second, language
use is the result of habit formation and is subject to gradual change. Communication
experience and social interactions shape the way language is used. Third, communi-
cation is used in part to indicate and signal their attitudes toward each other and can
therefore be seen as a ”barometer of the level of social distance” (Giles and Ogay 2007,
p. 294). In this sense, accommodation is a movement toward and away from others
by changing communicative behavior. Among the different possible accommodative
strategies speakers can use, the most frequent ones are convergence – adapting one’s
own communication to become more similar to others – and divergence, i.e., accentu-
ating the differences between self and others. Fourth, accommodation entails benefits
and costs. The benefit of accommodation is that greater similarity to the conversa-
tional partner might lead to greater approval, respect, or even direct social rewards
from the accommodated speaker.

Taken together, in our context of parliamentary speeches in the German Bundestag,
this framework implies that politicians face a trade-off: with increasing support for
right-wing populism, they could choose converging accommodation toward right-wing
rhetoric in order to win support from both the right-wing populist electoral base as
well as the right-wing politicians themselves. The cost of this strategy could be an
alienation from in-group politicians as well as the own electoral base, which might
sanction right-wing populist accommodation with lower support. Alternatively, politi-
cians might opt for divergence in accommodation towards right-wing political speech
and choose a language that is clearly distinct from right-wing populist rhetoric. A
benefit of this strategy might be increasing support from in-group politicians and the
non-populist voter base, at the cost of losing voters attracted by right-wing populism,
as well as lower potential of cooperation with right-wing populist politicians.

7An advantageous feature of our setting is that plenary speeches are often given in the afternoon
right after meetings of parliamentary committees, where politicians have been in direct contact with AfD
colleagues as will be explained with more detail in Section 2.4.
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2.3 Data

2.3.1 Parliamentary Speech Data

Our empirical analysis is based on the Open Discourse dataset by Richter et al. (2020),
a corpus of (plenary) parliamentary speeches in the German Bundestag. The dataset
consists of all plenary protocols with the texts and metadata of speeches since the first
session of the Bundestag in 1949, as well as demographic information on the speak-
ers, such as their age, gender, occupation, and place of residence. For our analysis,
we choose a time window around the first-time entry of the AfD in the German Bun-
destag after the federal elections in 2017: our dataset contains all speeches of the 18th

Bundestag between October 2013 and September 2017 as well as all speeches of the
19th Bundestag between October 2017 and December 2019.8

To render the data more suitable for our analysis, we perform a number of pre-
processing steps in the following order: first, we exclude speeches by the President
and Vice-Presidents of the Bundestag, the respective chairperson of the plenary ses-
sions, or other speeches related to special functions, as they are likely to merely reflect
administrative content. Second, we only keep speeches by speakers who are members
of the Bundestag and were a member in at least one parliamentary committee dur-
ing the analyzed period. This ensures a comparable setting for all analyzed speeches,
since members of the government, members of the parliament in special functions,
and external speakers might systematically differ in how and about what they speak.
Third, we correct a number of corpus-specific text issues: we remove punctuation in-
cluding characters specific to the German language and the context (e.g., –, used to
denote speech breaks), as well as digits, other numerical characters, and stopwords.
Fourth, and as the final pre-processing step, we lemmatize the remaining tokens. A
more detailed description of all steps of data preparation and pre-processing, includ-
ing the software packages employed, is provided in Appendix Section 2.C.1. Our final
dataset consists of 39,310 speeches held by 931 different speakers over the course of 57
months between October 2013 and December 2019.9

8We decided to not use speeches after January 2020 until the end of the 19th Bundestag in September
2021, as this period was heavily influenced by the COVID-19 pandemic. In particular, as discussed in
Section 2.4, our empirical strategy critically hinges on direct and repeated personal contact between MPs
in parliamentary committees. However, with the outbreak of the pandemic, the Bundestag changed its
rules of procedure to allow for the participation in committee sessions via electronic means of commu-
nication and reduced the necessary quorum of attending members to one quarter instead of the usual
50% majority (Deutscher Bundestag 2020). Therefore, we cannot directly compare the level and quality
of personal interaction with AfD members in committees during this time period with the period prior
to the COVID-19 pandemic.

9Figure 2.A.1 in the Appendix shows the distribution of the speeches in our dataset over time and
by party.
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2.3.2 Committee Data

We gather data on Bundestag committees (Bundestagsausschüsse) from multiple
sources: committee names and lists of committee members for the 18th Bundestag
(2013-2017) and 19th Bundestag (2017-2021) were retrieved from the website of the
Bundestag (Deutscher Bundestag 2022a). Since the names of committees and their re-
sponsibilities for different policy areas might slightly change over legislative periods,
we manually harmonized committees based on the committee names in the 19th Bun-
destag (2017-2021). Throughout all of our analyses, we only evaluate full membership
in committees and disregard if MPs are deputy or stand-by members in committees
as they do not regularly attend committee sessions.10

We merge the information on committee membership – that is constant within a leg-
islative period – to the main speech-level dataset via the name and party affiliation of
a speaker. In addition to the information on age, gender, residency, and occupation
of MPs contained directly in the Open Discourse dataset of parliamentary speeches,
we furthermore add constituency-level data on results in federal elections as well
as on which MPs stood as candidates in which electoral district obtained from Bun-
deswahlleiter (2022).

2.3.3 Measuring Similarity to Right-Wing Populist Rhetoric

Cosine Similarity Our preferred measure of the similarity of a speech to right-wing
populist language is the standardized average cosine similarity to AfD speeches. More
specifically, we construct the AfD cosine similarity score for speech i as the average
over all pairwise cosine similarities of speech i with all AfD speeches j ∈ J

AfD Cosine Similarityi =
1
J

J

∑
j=1

∑K
k=1 akbk√

∑K
k=1 a2

k ∑K
k=1 b2

k

(2.1)

where ak and bk are term-frequency inverse-document-frequency (tf-idf) weighted counts
of word k in speeches i and j. We use tf-idf weighting and calculate tf-idf scores for
each speech because words with particularly high frequencies or extremely low occur-
rence are usually not informative.11 These scores take into account both the frequency
of words within a given speech as well as the relative frequencies of words with re-
spect to the overall corpus of speeches. The tf-idf weighted count of word k in speech
i is given by

ak = t f (i, k) · id f (k) =
fk,i

∑k∈i fk,i
· ln

I
|{i ∈ I : k ∈ i}| (2.2)

10Several committees confirmed to us in writing that stand-by members attending committee sessions
is the exception rather than the rule and that personal attendance is usually only observed in case of full
members being sick or otherwise incapacitated.

11A more detailed description on the implementation can be found in Appendix Section 2.C.2.
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where fk,i is the frequency of word k in speech i and I is the total number of speeches.
For ease of interpretation and comparison, we standardize the cosine similarity mea-
sure with mean zero and standard deviation one. As speeches differ in length, we also
calculate cosine similarities to AfD speeches using different sample restrictions on the
minimum number of terms of a speech.

Speeches at Far-Right Rallies As a second outcome measure, we compute the aver-
age cosine similarity to speeches given by Björn Höcke at far-right rallies in 2015 and
2016.12 Björn Höcke is the chairman of the AfD in the East German state of Thuringia
and is the de facto leader of the increasingly influential hard-line nationalist faction
within the AfD.13 Höcke has repeatedly made headlines with a number of highly con-
troversial statements which have been considered to exhibit racist and xenophobic
views as well as elements of historical revisionism and fascism.14

The speeches held by Höcke in 2015 focused on asylum policy and the contempo-
raneous large influx of refugees and how, according to Höcke, the government was
actively trying to harm the German population. In the January 2016 speeches, Höcke
additionally exploits for political purposes the events of the 2015 New Year’s Eve sex-
ual assaults in Cologne. In his speeches, Höcke uses clearly identifiable patterns and
elements of populism and nativism (Mudde and Rovira Kaltwasser 2018). Many state-
ments allude that there is allegedly too much immigration to Germany that poses a
threat to the security and culture of native Germans. For example, Höcke claims that
”we have hundreds of thousands of illegal immigrants in hiding, we have millions
of Muslims living in non-integrated parallel societies” (January 13, 2016) or that ”the
millions of young men who are now being let in will also be legalized by the Germany
abolitionists of the Altparteien [”old parties”, derogatory term for established parties]”
(September 30, 2015). In his speech on January 27, 2016, Höcke proclaims that ”we
want to live according to our values and customs and norms, we want to preserve our
culture, we do not want to go back to the Middle Ages, we want to keep our country!”.
Another important topic of his speeches is the purported antagonism between the es-
tablished political elites and the German people. In his speech on September 30, 2015,
Höcke says about a local politician: ”[...] because he stands up for the rule of the peo-
ple, he can no longer stand the fact that the media-political pseudo-elite in this country
tramples on the will of the people!”. Some passages even contain barely veiled warn-

12The four speeches were held in Erfurt, Thuringia, on September 30, 2015, October 28, 2015, and
January 13, 2016, as well as in Magdeburg, Saxony-Anhalt, on January 27, 2016, and have a length of
1,574, 2,432, 1,653, and 1,686 terms, respectively. We have retrieved the texts from the transcripts of the
speeches provided by Enderstam (2020).

13As described in Section 2.2.1, Höcke was the de facto leader of the far-right faction “Der Flügel”
within the AfD that was put under surveillance by domestic intelligence services and later dissolved.

14For example, Höcke has criticized the Memorial for the Murdered Jews of Europe in Berlin as a
“monument of shame” and called for “a 180 degree turnover” in Germany’s remembrance of the Nazi
era (Bennhold and Eddy 2019).
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ings about upheaval or revolt: ”Sometimes one could think that our country is being
deliberately plunged into chaos in order to establish an authoritarian order.” (January
13, 2016). Overall, Höcke employs a radical and extremist language that constitutes a
sharp departure from the established consensus on German political rhetoric.15

For each speech in our dataset, we calculate a measure of cosine similarity to the cor-
pus of Höcke speeches using the same approach as for the similarity to AfD speeches
described above in Equation (2.1). This measure is intended to approximate similar-
ity to a clearly far-right and arguably more extreme populist rhetoric outside of the
specific form and norms surrounding parliamentary speeches.

Populism Dictionary As our third measure of similarity to right-wing rhetoric,
we construct a populism score from the German-language populism dictionary pro-
vided by Gründl (2022). This dictionary is based on distinctively populist rhetoric
in German-speaking social media posts by politicians and parties in Austria, Ger-
many, and Switzerland. It scans the speeches on a sentence level and counts the
sentences in which it identifies words or phrases which are identified as populist or
point to populist rhetoric.16 Again, we standardize the resulting outcome measure
with mean zero and standard deviation one such that a higher relative number of
sentences with populist phrases in a speech indicates a higher degree of populism.
Of the 238 words and phrases contained in the dictionary, 98 appear in the analyzed
corpus of parliamentary speeches. The majority of the phrases are, according to the
classification of populist ideology from Gründl (2022), associated with anti-elitism
(77), 16 are about sovereignty and five are attributed to people-centrism. Among the
most frequent phrases are for example ”sogenannt” (”so-called”, 4,696 appearances),
”Bürokrat” (”bureaucrat”, 513), or ”manipuliert”(”manipulated”, 141), but also more
distinct words like ”undemokratisch (”undemocratic”, 82), ”Elite/Eliten”(”elite/elites”,
35) or ”Volksverräter” (”traitor to the nation/people”, 2) appear in our measure. A full
list of terms found in our corpus is provided in Table 2.C.1 in the Appendix; for the
full list of dictionary items refer to Gründl (2022).

2.3.4 Validation

Before moving to our empirical analysis, we want to verify whether our similarity
measures are able to accurately capture patterns of right-wing populist rhetoric. Fig-
ure 2.1 displays the average score by party for our three different measures of similar-
ity to right-wing rhetoric. The upper panel of Figure 2.1 provides the party averages of

15The excessive use of words such as “Volk”, oftentimes linked to Nazi ideology and rhetoric, or
derogatory terms such as “Altparteien” (old parties) or “Asylorkan” (asylum hurricane) provide other
striking examples.

16For more details on the construction of the populist dictionary measure, see Appendix Section 2.C.2
and Gründl (2022).
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the standardized average cosine similarity to the whole corpus of AfD speeches in the
dataset. As expected, speeches by members of the AfD themselves have the highest co-
sine similarity compared to all other AfD speeches.17 With respect to the other parties,
we can roughly differentiate two groups: first, speeches by conservative (CDU/CSU),
social-democratic (SPD), and liberal (FDP) members of the Bundestag are less similar
to the AfD than AfD speeches themselves, with the CDU/CSU being the closest in
rhetorical terms. The remaining parties, the Left party and the Greens, are furthest
away in terms of rhetorical similarity to the AfD. This emerging pattern is reassuring
since it mirrors the ideological distribution from right to left in the Bundestag fairly
well. In particular, the fact that the CDU/CSU is closest in terms of shared rhetoric and
the Greens are farthest from the AfD is in line with how close these parties associate
or distance themselves from the far right.

The middle panel of Figure 2.1 is analogous to the upper panel, now showing the
average cosine similarity by party of MPs’ speeches to the speeches by Björn Höcke.
The results are very similar, except that liberals and social democrats switch their po-
sitions. However, again, speakers from the Greens and the Left party are significantly
farther away in terms of rhetorical similarity to these rather extreme speeches than
MPs of other parties.

Finally, the lower panel of Figure 2.1 displays the similarity to populist rhetoric in
terms of the German-language populism dictionary by Gründl (2022). More specifi-
cally, it displays the frequency of the usage of distinctively populist words after stan-
dardization. The figure shows that, as expected, MPs from the AfD are by far most
likely to use such populist words in their speeches.18 With respect to the other parties,
the emerging pattern differs from the previous figures: speeches from the Left party
are significantly less likely to use populist words but more so than the remaining other
parties. Given that the Left party has been categorized by political scientists as a pop-
ulist far-left party itself, this finding is not surprising (Rooduijn et al. 2019). Overall,
the observed pattern is in line with theoretical expectations and shows that also the
populist dictionary approach does well at identifying populist right-wing rhetoric.19

At the same time, this shows that the populism dictionary approach deviates from our
other cosine similarity measures of right-wing populist speech and seems to capture

17When calculating the cosine similarity of one individual AfD speech, we leave out that speech from
the sample of AfD speeches they are compared to in order to avoid mechanically higher cosine similari-
ties.

18In the non-standardized scale, the AfD scores a mean populist dictionary measure of 0.99 (sd = 1.32),
indicating that on average one sentence per speech contains a populist phrase. The values for the other
parties are as follows: Left (mean = 0.55, sd = 0.94), SPD (mean = 0.39, sd = 0.75), CDU/CSU (mean =
0.39, sd = 1.32), FDP (mean = 0.36, sd = 0.70) and Greens (mean =0.32, sd = 0.69).

19In the original paper that analyzes texts from social media posts on Facebook and Twitter, Gründl
(2022) finds that the AfD, followed by the Left party, has the highest score in terms of the populist dic-
tionary. It is reassuring that we can reproduce this ranking for our different corpus of parliamentary
speeches in the German Bundestag.
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another aspect of AfD rhetoric.

In Figure 2.2, we furthermore explore the time dimension in the usage of right-wing
rhetoric in our dataset and plot the development over time of our three similarity mea-
sures. As before, the upper panel displays the average standardized cosine similarity
to AfD speeches in the Bundestag, the middle panel shows the average cosine simi-
larity to Höcke speeches, while the lower panel shows the standardized scores from
the populism dictionary provided by Gründl (2022). We display the party averages
by month in which the speech was recorded, with the vertical dashed lines indicating
the entry of the AfD in the Bundestag after the federal election in September 2017.
Importantly, there seems to be a large variation over time in terms of how similar
speeches are to right-wing rhetoric across all of our three measures, and most parties
seem to move together in this aspect. This indicates important time-specific aspects
in Bundestag speeches, e.g., due to which topics are more frequently discussed in a
month or how polarized the debate at a certain time is. This underlines the need to ac-
count for such time-specific variation in our empirical analysis which we will address
with the inclusion of month fixed effects and controls generated by a Latent Dirichlet
Allocation (LDA) topic model.20

In a last step, we also formally study the correlation between our preferred measure
of AfD cosine similarity and the other measures of similarity to right-wing rhetoric in
Appendix Table 2.B.1. We find that both a higher cosine similarity to Höcke speeches
as well as a higher number of words from the populist dictionary significantly pre-
dicts a higher cosine similarity to AfD speeches. Importantly, both correlations remain
highly significant when including speaker fixed effects, i.e., only comparing speech
similarity measures within one speaker, as well as adding topic controls, month fixed
effects and excluding speeches by AfD and FDP members, in line with our main em-
pirical specification presented in Section 2.5.1.21 Overall, the strong correlation be-
tween these three very differently constructed measures gives us confidence that we
can validly identify similarity to right-wing or populist rhetoric.

20Details on the implementation of the topic modeling are provided in Appendix Section 2.C.3.
21We exclude speeches by the FDP as it was also not represented in the Bundestag in our pre-treatment

electoral period from 2013 to 2017.
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Figure 2.1: Similarity measures by party

Notes: All outcome variables have been standardized with mean zero and standard deviation one.
For the construction of each outcome, the sample was restricted to speeches with a minimum length
of 100 terms.
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Figure 2.2: Similarity measures over time

Notes: Excludes months with few speeches (n<30) due to summer breaks and around change of
legislative period (August 2015, September 2017, October 2017, July 2019). All outcome variables
have been standardized with mean zero and standard deviation one. For the construction of each
outcome, the sample was restricted to speeches with a minimum length of 100 terms.
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2.4 Identification Strategy

According to our main hypothesis, the new presence of the AfD in the Bundestag
and the active participation of right-wing populist politicians in parliamentary work
might influence the language and rhetoric used by other politicians. However, simple
comparisons of rhetorical similarity to the AfD across time or between parties are un-
likely to identify the causal effect of exposure to the AfD due to a number of potentially
serious endogeneity concerns. For example, the salience of different topics, especially
those related to right-wing electoral success such as migration, might change over time
and could simultaneously drive rhetoric similarity measures which would invalidate
a simple comparison of speeches before and after the entry of the AfD.

We try to overcome such concerns by exploiting variation in individual-level exposure
to the AfD within the parliamentary committees of the Bundestag (Ausschüsse). Using
this novel source of variation has a number of advantages: conceptually, we study
personal exposure to right-wing colleagues in repeated encounters in the context of
the day-to-day work routine of members of parliament. In line with the ideas of com-
munication accommodation theory discussed in Section 2.2, we thereby focus on the
impact of human interactions on language and political rhetoric. In terms of the empir-
ical analysis, using this source of variation across different politicians within the same
parliament allows us to hold a number of potential confounders constant. This feature
is a particular advancement compared to other studies that have exploited variation
between different parliaments in terms of exposure to right-wing populists (Atzpodien
2022; Valentim and Widmann 2021).

In the following, we first provide a brief institutional description of the central role
of committees for the functioning of the German Bundestag. Second, we provide a
description of the mechanism that is used for the allocation of committee seats to
different parties in parliament. We show that this allocation mechanism yields ar-
guably exogenous variation in party-level exposure to the AfD that we can exploit to
study a potential individual-level contagion effect of right-wing populism on political
rhetoric.

2.4.1 Committees in the Bundestag

Political scientists have classified the Bundestag as predominantly exhibiting charac-
teristics of a so-called working parliament (Arbeitsparlament) in which most work is done
in topic-specific specialized parliamentary committees that prepare legislative propos-
als that are then submitted to the plenary for approval (Ismayr 2001, p. 167; Schmidt
2021, p. 148).22 Therefore, the time spent on debating, working, and voting inside com-

22The opposing type of parliamentary work is the so-called speech parliament (Redeparlament) where
the plenary session is the main arena in which debates are held and legislative decisions are made. The
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mittees typically largely outweighs the time spent on debating and giving speeches in
the plenary sessions.23 Committees are hence the central place for policy-making and
inter-party political discussions and exchanges in the Bundestag.

While the German constitution prescribes that Bundestag committees on foreign af-
fairs, defense, petitions, and European Union affairs must be formed, the exact num-
ber and specializations of the committees are not determined and decided upon by the
members of the Bundestag for each legislative period. Typically, the topical special-
ization of committees mirrors those of the federal ministries and their competences.
As a result, the number and specialization of committees varies from one legislative
period to the other, reflecting changes in the relevance and overlapping of different
policy areas.24

Usually, however, committee meetings are not public and, therefore, speech tran-
scripts are not available.25 In contrast, the plenary sessions of the Bundestag are the
most visible arena of parliamentary work where members of parliament hold speeches
that are livestreamed and transcribed. Hence, MPs are well aware that their speeches
will be visible to other members, their own party and its leadership as well as the
media and, ultimately, voters. Both plenary sessions and committee meetings are typ-
ically held in the same week when the Bundestag is officially “in session” which occurs
at least in 20 weeks per year and for which MPs usually travel to and work in their
Berlin offices located in the Reichstag and surrounding buildings. Usually, commit-
tee meetings are scheduled for Wednesday morning and plenary sessions are held on
Wednesday afternoon (Deutscher Bundestag 2022b). This scheduling sequence gives
us confidence that plenary speeches might at least to some degree be given in reac-
tion to debates in the preceding committee meetings and, hence, might give room for
exerting an influence on the rhetoric used by speakers.

canonical example for such a speech parliament is the House of Commons of the United Kingdom, while
the United States Congress is seen as the prototype of a working parliament.

23This priority of committee work can be quantified by the fact that there have been almost ten times
as many committee meetings (38,731) than plenary sessions (4,106) from 1949 to 2017 as recorded in the
Bundestag statistics compiled by Feldkamp (2018, pp. 214–216).

24For instance, the War Victims and Repatriates committee (Ausschuss für Kriegsopfer- und
Heimkehrerfragen) played an important role in immediate post-WWII politics but the issue is no longer rel-
evant today and the committee does not exist anymore. On the other hand, the Digital Agenda committee
(Auschuss für Digitale Agenda), that was for the first time established after the 2013 election, represents
the emergence of a new policy area.

25There are some exceptions when committee meetings are public, often due to a hearing that deviates
from standard committee procedure. For example, committees may wish to gather information from
external experts on certain legislative proposals, with the session focusing on speeches given by invited
experts and not on speeches given by MPs who rather ask questions.
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2.4.2 Allocation of Committee Seats

The size of committees, i.e., the number of members that have full voting rights, is not
fixed but depends on the importance of their respective policy agenda and the amount
of legislative work involved. The different parties represented in the Bundestag jointly
decide on the size of committees at the beginning of each legislative period when
committees are formed. In the main periods of interest in our empirical analysis, there
exist 23 main committees in the 18th Bundestag (2013-17) that have between 14 and 46
members, while in the 19th Bundestag (2017-21) there are 24 main committees with 14
to 49 members.26

Once the absolute size of committees is established, seats are allocated to parties on the
premise of ensuring proportional representation, i.e., the share of seats of a party in a
given committee should equal the share of seats this party has in the Bundestag. As the
number of available seats in a committee is finite and relatively low, a perfect propor-
tional representation is, however, not always attainable and committee shares might
deviate from the share of seats in the plenary. In order to ensure a fair representa-
tion and, in particular, to avoid discrimination against smaller parties, the Bundestag
uses the Sainte-Laguë/Schepers rule for the allocation of committee seats to parties.27

The rule is based on the idea of iteratively calculating an allocation quotient from the
following formula: for each party p and its already allocated number of seats s, an al-
location quotient Q is calculated based on the share of the party’s seats in parliament
V:

Qp =
Vp

2sp + 1
(2.3)

26Table 2.B.3 and Table 2.B.4 in the Appendix display the name and size of the committees in the 18th

and 19th Bundestag, respectively, as well as the absolute number of seats assigned to each party in a given
committee. We exclude a number of non-standard committees from our analysis: the committee on elec-
tion audit (Wahlprüfungsausschuss) is excluded as it has the specific task of auditing whether the elections
for the Bundestag and the European Parliament were conducted lawfully and without intervention. The
committee meets significantly less often than other committees and consisted of only 9 members in both
periods of interest. The mediation committee (Vermittlungsausschuss) is the common committee between
the Bundestag and the Bundesrat, which is the parliamentary body representing the 16 German states
at the federal level. Its main function is to mediate between the interests of the Bundestag and the Bun-
desrat in case of disagreement in the legislative process. As this committee consists of both members
from the Bundestag and Bundesrat, we exclude it from our analysis. We also exclude the joint committee
(Gemeinsamer Ausschuss) as its only function is to work as an emergency parliament in case of a state of de-
fence and does not regularly meet. Furthermore, we exclude sub-committees (Unterausschüsse) that can
be formed within the main committees, as well as five investigative committees (Untersuchungsauschuss)
that are temporarily formed ad-hoc to investigate specific cases of potential misconduct by the govern-
ment. Finally, we also exclude the two temporary main committees (Hauptausschuss) that were formed
for one month in 2013 and two months in 2017/18 as a stand-in committee until the constitution of the
main committees while negotiations for the formation of a coalition government were on-going.

27The rule has been applied for the allocation of committee seats in the Bundestag since 1980, and
since 2009 it also determines the allocation of plenary seats in the Bundestag as well as the allocation of
the German seats in the European Parliament.
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An iterative procedure that starts with s = 0 for all parties allocates a seat to the party
with the highest quotient. If more than one party has the highest quotient, the seat is
randomly allocated to one party rather than the other. After the allocation of the seat,
the quotient is recalculated. The process ends when all available seats in a committee
have been allocated.

Figure 2.3 visualizes how the Sainte-Laguë/Schepers rule leads to plausibly exogenous
variation in the share of seats assigned to a party, here for the example the AfD. Panel
(A) shows the allocated number of seats to all parties by the Sainte-Laguë/Schepers rule
based on different total committee sizes. Panel (B) visualizes the change in the allo-
cated share of AfD members for differently sized committees. There are a number of
distinct jumps in the share of AfD members when the marginal additional seat in a
committee is allocated to the AfD. The dashed vertical lines indicate the number of
seats in existing committees Hence, we can observe that there were committee sizes
where the AfD was “lucky” in the sense of being overrepresented due to having just
gained the next additional seat and in areas where the AfD was “unlucky”, respec-
tively. Panel (C) shows the actual distribution of speeches held after 2017 in our sam-
ple by the respective share of AfD members in a speaker’s committees. Reassuringly,
we find substantial variation in relative AfD exposure in our sample of speeches.28

The share of AfD members in a given committee of a certain size therefore arguably
features an exogenous component.29 Two politicians in committees of comparable
size might therefore have a different relative exposure to far-right AfD politicians. For
example, a politician represented in the Digital Agenda committee (with a total of 21
members) has to work on a regular basis with three colleagues from the AfD, imply-
ing a relative share of 14.3% AfD members. In contrast, a politician in the committee
for Culture and Media Affairs (with a total of 18 members) faces only two AfD mem-
bers in her committee meetings with a relatively lower share of 11.1% AfD members.
Table 2.B.4 in the Appendix summarizes the distribution of AfD members across all
Bundestag committees, exhibiting variation in the relative share of AfD members in
committees of different size. From the perspective of politicians of other parties, this
implies variation in the exposure to right-wing populist politicians and their ideology
in their day-to-day parliamentary work. In the following empirical analysis, we will
exploit this variation to analyze the effect of this exposure on the rhetorical similarity
to right-wing populism in parliamentary speeches given by these politicians.

28Note that the empirical mean of 12.97% of AfD committee members in our speech sample corre-
sponds exactly to the relative share of the 92 AfD members among the 709 total Bundestag MPs.

29In the spirit of a regression discontinuity design, one could assume that politicians in committees
are not able to manipulate the size of committees to be either just to the right or just to the left of a jump
in the share of AfD members function. As shown in Appendix Figure 2.A.2, relative committee sizes are
quite stable over time and, in particular, there seems to be little movement in relative committee sizes
between the 2013-2017 and 2017-2021 legislative periods that are of interest for our empirical analysis.
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Figure 2.3: Sainte-Laguë/Schepers Rule

(a) Absolute Number of Members

(b) Share of AfD Members

(c) Distribution Share of AfD Members

Notes: Panel (A) shows the absolute number of members for each party for different sizes of com-
mittees according to the Sainte-Laguë/Schepers rule for the 2017-2021 legislative period. Panel (B)
shows the assigned share of AfD members based on the Sainte-Laguë/Schepers rule for different po-
tential sizes of committees. Shaded ranges on x-axis indicate seat numbers for committees that are
midpoints between seat numbers where the AfD gains an additional seat according to the Sainte-
Laguë/Schepers rule. Dashed vertical lines indicate the total number of seats in existing committees.
Panel (C) shows the distribution of the associated share of AfD committee members for all speeches
in our sample held after September 2017.
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2.5 Results

2.5.1 Main Results

Our goal is to estimate the causal effect of individual exposure to radical right-wing
AfD politicians on similarity to right-wing populist rhetoric. However, a simple com-
parison of the relative committee exposure to AfD members on speech similarity
might suffer from selection bias. As we have previously argued, the committee al-
location procedure leads to variation in the share of seats assigned to a party, and
hence individual-level variation in exposure to the AfD; yet, individual assignment
of politicians to committees might still be endogenous. For example, parties could
strategically select politicians for committees with relatively higher AfD presence due
to some individual characteristics such as ideological solidity or distance to right-wing
populism.30

To address such endogeneity concerns, we exploit that our data comprises speeches
before the AfD’s entry into the Bundestag. We run a difference-in-differences regres-
sion comparing speeches of the same politicians before and after being differentially
exposed to right-wing politicians. In particular, we estimate the following regression
model:

Similarityist = β · Share A f D Memberss(i) × Postt + X′
i γ + δt + ϕs + ϵist (2.4)

where Similarityist is one of our measures of similarity to right-wing rhetoric for
the plenary speech i held by speaker s at time t. Our main explanatory variable
Share A f D Memberss(i) measures the share of AfD politicians among all full members
of the committee of which politician s is a full member in the 19th Bundestag.31 Postt

is a dummy variable equal to 1 if plenary speech i was held after the entry of the
AfD in September 2017. As shown in Figure 2.2, there is substantial variation over
time in rhetorical similarity, for which we account by including month fixed effects
δt as well as controls for 20 topics generated by a Latent Dirichlet Allocation (LDA)
topic model (Xi).32 Crucially, we also include speaker fixed effects ϕs that control for
all time-invariant factors related to an individual speaker. The inclusion of this rel-

30In Table 2.B.5 in the Appendix, we empirically investigate such selection and regress the share of
AfD committee members on a number of observable individual characteristics of MPs. We find that
female and older MPs tend on average to sit in committees with relatively fewer AfD members. Interest-
ingly, results in column (2) suggest that electoral competition with the AfD – as measured by the absolute
vote share and relative distance to the AfD in an MP’s electoral district in the last federal election – does
not seem to predict assignment into committees. Nevertheless, these findings confirm that our empirical
strategy needs to account for potential individual-level selection into committees.

31If a politician is a full member in multiple committees, we assign her the average share of AfD
members across all respective committees.

32Details on the implementation of the topic modeling are provided in Appendix Section 2.C.3.
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atively demanding set of 437 speaker fixed effects should alleviate concerns relating
to unobserved characteristics influencing political speech and selection into commit-
tees. Throughout all specifications, we cluster standard errors on the committee times
electoral period level. Our main coefficient of interest is given by β: a positive and
significant coefficient would indicate that more AfD members in a given committee
increase similarity to right-wing rhetoric. However, a negative effect would suggest
that direct exposure to AfD politicians might lead members of other parties to rhetor-
ically distinguish themselves more from right-wing speech.33

Table 2.1 presents our main results from estimating the regression specification as
shown in Equation 2.4. Column (1) shows the effect on our preferred measure of
rhetorical similarity, the standardized average cosine similarity to all AfD speeches,
by comparing speeches given by the same politicians before and after the entry of the
AfD into the Bundestag. Furthermore, topic controls and month fixed effects assure
that the estimated effect is not confounded by time- or topic-specific trends in ple-
nary speeches. We obtain a positively estimated coefficient for β significant at the 10
percent level, implying an increase in similarity to AfD rhetoric with higher exposure
to right-wing politicians. The magnitude of the effect is non-negligible: comparing a
politician in a committee with the highest to one in a committee with the lowest rela-
tive AfD exposure (corresponding to an increase in the share of AfD members by 0.03
as indicated in Table 2.B.2) increases the AfD cosine similarity by 0.1 (3.356× 0.03) of a
standard deviation. To put this into perspective, this increase corresponds roughly to
the 0.09 difference in the average standardized AfD cosine similarity between speak-
ers of the center-left SPD and the center-right CDU/CSU, as shown in the upper panel
of Figure 2.1.

When looking at alternative measures of rhetorical similarity to right-wing speech, we
find very comparable results: Column (2) shows a positive and strongly significant
effect of higher committee exposure to the AfD on the average cosine similarity to
extra-parliamentary speeches held by extreme right-wing AfD politician Björn Höcke.
Column (3) reports a likewise positive effect on the number of sentences with populist
words as classified in the German-language populism dictionary by Gründl (2022). As
all outcomes were standardized to allow for easier comparison of magnitudes, we can
further note that the estimated effect sizes are reassuringly similar.

Taken together, our main results reported in Table 2.1 provide evidence for a conta-
gious effect of direct exposure to far right-wing politicians on using similar language

33Note that β is not mechanically driven by AfD speeches. AfD speeches will both feature a higher
AfD cosine similarity and tend to come from politicians sitting in committees with high shares of AfD
members. However, the difference-in-differences design with speaker fixed effects requires that speeches
included in our analysis come from politicians who were present in both legislative periods, i.e., before
and after the entry of the AfD. Thus, the sample of speeches in our design excludes speeches from AfD
politicians (as well as speeches by the FDP who also only re-entered parliament in 2017).
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Table 2.1: Main Results

AfD Similarity Höcke Similarity Pop. Dictionary

(1) (2) (3)

Share AfD × Post 3.356∗ 3.868∗∗∗ 4.194∗∗

(1.932) (1.321) (1.630)

Topic Controls ✓ ✓ ✓
Month FE ✓ ✓ ✓
Speaker FE ✓ ✓ ✓

Observations 17,383 17,383 17,383

Notes: Table reports coefficients and standard errors from linear regressions as laid out in Equa-
tion 2.4. The independent variable of interest is the interaction between the (average) share of
AfD members of all committees in which a politician is a full member and an indicator whether
the speech was recorded in the 19th German Bundestag (2017-2021). The dependent variables
are as follows: (Column 1) the standardized average cosine similarity to AfD speeches after
pre-processing and tf-idf vectorization; (Column 2) the standardized average cosine similarity to
speeches by Björn Höcke after pre-processing and tf-idf vectorization; (Column 3) the standard-
ized number of sentences with words from the German-language populist dictionary by Gründl
(2022). Topic controls are derived from a 20-topic LDA model. The sample comprises plenary
speeches by members of the German Bundestag held between October 2013 and December 2019
with a minimum length of 100 terms from parties that were represented throughout the whole
period (CDU/CSU, SPD, The Left, and Alliance90/The Greens). Standard errors clustered at the
committee times electoral period level are reported in parentheses: ∗ p < 0.10, ∗∗ p < 0.05, ∗ ∗ ∗
p < 0.01.

in public speeches. Notably, this effect can even be detected within politicians who
seem to adapt their rhetoric once they have to deal with more extreme right-wing
politicians in their daily committee work after 2017. Furthermore, the change in lan-
guage is not only detectable in similarity to rhetoric used by the AfD itself in parlia-
mentary speeches, but also extends to arguably more extreme rhetoric, as showcased
by the similarity to Höcke speeches, and the usage of distinctively populist vocabu-
lary.

2.5.2 Robustness Checks

FDP Placebo So far, our results have suggested a contagious effect of exposure to
far-right politicians on other MPs’ rhetoric. Yet, it remains unclear to what extent such
contagion is specific to (right-wing) populism or whether politicians generally adopt
their language use in reaction to any increased exposure to newly elected colleagues,
independent of their ideology. The specific setting of the German Bundestag provides
us with a useful placebo exercise to shed more light on this question: at the same time
as the AfD was elected into parliament for the first time at the 2017 federal elections,
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Table 2.2: FDP Placebo

AfD Similarity Höcke Similarity Pop. Dictionary FDP Similarity (res.)

(1) (2) (3) (4)

Share FDP × Post 4.189 1.716 -1.432 -0.583
(2.732) (1.481) (1.625) (0.577)

Topic Controls ✓ ✓ ✓ ✓
Month FE ✓ ✓ ✓ ✓
Speaker FE ✓ ✓ ✓ ✓

Observations 17,383 17,383 17,383 17,383

Notes: Table reports coefficients and standard errors from linear regressions as laid out in Equation 2.4. The in-
dependent variable of interest is the interaction between the (average) share of AfD members of all committees in
which a politician is a full member and an indicator whether the speech was recorded in the 19th German Bun-
destag (2017-2021). The dependent variables are as follows: (Column 1) the standardized average cosine similarity
to AfD speeches after pre-processing and tf-idf vectorization; (Column 2) the standardized average cosine similar-
ity to speeches by Björn Höcke after pre-processing and tf-idf vectorization; (Column 3) the standardized number of
sentences with words from the German-language populist dictionary by Gründl (2022); (Column 4) the standardized
average cosine similarity to FDP speeches after pre-processing, tf-idf vectorization and residualizing on standardized
average AfD cosine similarity. Topic controls are derived from a 20-topic LDA model. The sample comprises plenary
speeches by members of the German Bundestag held between October 2013 and December 2019 with a minimum
length of 100 terms from parties that were represented throughout the whole period (CDU/CSU, SPD, The Left,
and Alliance90/The Greens). Standard errors clustered at the committee times electoral period level are reported in
parentheses: ∗ p < 0.10, ∗∗ p < 0.05, ∗ ∗ ∗ p < 0.01.

also the liberal non-populist FDP re-entered the Bundestag after not having been rep-
resented in the 18th legislative period between 2013 and 2017.34 This allows us to
re-estimate the baseline regression framework presented in Equation 2.4 but changing
the “treatment” variable to measure the intensity of personal exposure to non-populist
FDP instead of populist AfD politicians in committees.

The results of this placebo-style exercise are presented in Table 2.2. Columns (1) to (3)
show the effect of relatively higher FDP exposure on our three measures of rhetori-
cal similarity to right-wing AfD speeches, analogous to the structure of Table 2.1. We
do not find any of the estimated coefficients to be significantly different from zero.
Column (4) now additionally tests whether relatively higher FDP exposure in com-
mittees also makes other politicians use more similar rhetoric to the FDP. In order to
avoid that FDP similarity partially absorbs similarity to the AfD as well, we first resid-
ualize average FDP cosine similarity on average AfD cosine similarity. Intriguingly,
when regressing this residualized FDP cosine similarity on the share of FDP commit-

34The FDP (Free Democratic Party) is the main liberal political party in Germany and typically as-
sociated with the center or center-right of the political spectrum. The FDP has been a traditional es-
tablished force of the German party system since the end of World War II, having been represented in
the Bundestag since 1949 and having served repeatedly as junior coalition partner in both CDU/CSU-
led (1949–1956, 1961–1966, 1982–1998, 2009–2013) and SPD-led (1969–1982, since 2021) governments. In
2013, it failed to meet the 5% electoral threshold for parliamentary representation for the first time in its
history, but was reelected in 2017.
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Figure 2.4: General Accommodation Effects

Notes: Figure shows coefficients and confidence intervals (90 and 95 percent) from separate linear
regressions as laid out in Equation 2.4. The full corresponding regression results can be found in
Table 2.B.6. For each estimated coefficient the variables are defined as follows: the independent
variable of interest is the interaction between the (average) share of the respective party members
of all committees in which a politician is a full member and an indicator whether the speech was
recorded in the 19th German Bundestag (2017-2021). The dependent variables is the standardized
average cosine similarity to speeches of that respective party after pre-processing and tf-idf vec-
torization. The sample comprises plenary speeches by members of the German Bundestag held
between October 2013 and December 2019 with a minimum length of 100 terms from parties that
were represented throughout the whole period (CDU/CSU, SPD, The Left, and Alliance90/The
Greens), excluding members of the respective party. Standard errors are clustered at the committee
times electoral period level.

tee members, we also do not find a statistically significant effect with the coefficient
being close to zero. The absence of any effect for FDP exposure seems to suggest that
the observed contagion effects are indeed specific to being exposed to (right-wing)
populist rhetoric and ideology.

General Accommodation We can further explore the idea that politicians – con-
sciously or unconsciously – accommodate their language in general to any expo-
sure and interaction with colleagues of a different ideology who are using dissimi-
lar rhetoric. We therefore extend our difference-in-differences framework to analyze
potential contagion effects for all parties represented in the Bundestag. The AfD and
FDP (re)entered the Bundestag in September 2017, meaning that previous AfD and
FDP exposure in committees was zero. For the other parties, our treatment captures
the change in relative committee exposure between electoral periods.
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The main coefficients from this exercise are visually represented in Figure 2.4.35 Most
importantly, we find that only direct exposure to right-wing populist AfD members
significantly affects the rhetoric employed by politicians of other parties slanting the
language into the AfD’s direction. On the other hand, relatively higher exposure to
politicians of the established parties such as the CDU/CSU and SPD does not lead
MPs to adopt their rhetoric.36 The remaining cases of the Green and Left party are
insightful as speakers from these parties exhibit the most distinctive rhetoric with
respect to the AfD as can be seen in Figure 2.1. We might expect that contagion ef-
fects are especially salient for parties using more distinct language from the average
Bundestag politician. However, we also do not find significant effects on rhetorical
similarity with higher exposure to committee members from these parties. This con-
tributes to our assessment that the estimated contagion effects seem to be specific to
exposure to right-wing populism.

Speech Length In our baseline specification, we restricted our sample to speeches
with a minimum length of 100 terms in order to select sufficiently long speeches
which should better capture distinctively right-wing rhetoric used by the AfD.37 In
Table 2.3 we therefore repeat our main difference-in-differences analysis as laid out in
Equation 2.4 for different restrictions on the minimum number of terms in a speech.
Reassuringly, the estimated coefficients remain largely stable for all three employed
rhetorical similarity measures. Only in the case of no speech length restrictions – po-
tentially containing many short (non-ideological) remarks – and when restricting our
sample to contain mostly longer speeches – significantly reducing the sample size –
do the estimated coefficients become smaller and lose statistical significance.

2.5.3 Effect Heterogeneities

Our results so far have shown that politicians adapt their own rhetoric in reaction to
being directly exposed to newly arriving colleagues using a radically different right-
wing language. In the following, we want to provide some suggestive evidence under
what conditions and why political actors might revert to such changes in their publicly
displayed language use. To this end, we test whether our treatment effect varies with
respect to a number of observable characteristics of politicians. We therefore adapt
our baseline estimation strategy to a triple difference-in-differences framework to test

35The corresponding regression results can be found in Table 2.B.6 in the Appendix.
36In the case of the FDP, in difference to the results presented in Table 2.2 we do not residualize

our results on AfD similarity, as we want to compare the uncontrolled effect on speech similarity for all
parties. Nevertheless, we can again not reject that the positive coefficient estimate is statistically different
from zero.

37Indeed, as can be seen in Figure 2.A.3 in the Appendix, the more we restrict the sample to in-
clude longer speeches, the better the cosine similarity measure becomes at identifying AfD speeches
and, hence, arguably at capturing distinctively right-wing rhetoric.
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Table 2.3: Minimum Speech Length Restrictions

(1) (2) (3) (4) (5) (6) (7) (8)
Minimum Terms 0 20 30 50 100 200 400 600

Panel A: [Std.] Cosine Similarity to AfD Speeches

Share AfD × Post 2.423 4.374∗∗ 4.108∗∗ 3.828∗∗ 3.356∗ 2.800 0.796 1.521
(1.946) (1.924) (1.753) (1.783) (1.932) (1.791) (2.098) (2.621)

Observations 22,705 20,958 20,442 19,396 17,383 14,750 12,754 8,497

Panel B: [Std.] Cosine Similarity to Höcke Speeches

Share AfD × Post 2.782∗ 4.128∗∗∗ 4.085∗∗∗ 3.896∗∗∗ 3.868∗∗∗ 3.633∗∗∗ 2.247 2.975
(1.542) (1.374) (1.301) (1.311) (1.321) (1.339) (1.621) (1.872)

Observations 22,705 20,958 20,442 19,396 17,383 14,750 12,754 8,497

Panel C: [Std.] Populist Dictionary Score

Share AfD × Post 3.698∗∗∗ 4.192∗∗∗ 4.190∗∗∗ 4.379∗∗∗ 4.194∗∗ 4.869∗∗∗ 4.539∗∗ 5.395∗∗

(1.384) (1.493) (1.507) (1.574) (1.630) (1.636) (1.888) (2.458)

Observations 23,216 20,958 20,442 19,396 17,383 14,750 12,754 8,497

Topic Controls ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Month FE ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Speaker FE ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Notes: Table reports coefficients and standard errors from linear regressions as laid out in Equation 2.4. Across
all panels, the independent variable of interest is the interaction between the (average) share of AfD members
of all committees in which a politician is a full member and an indicator whether the speech was recorded in
the 19th German Bundestag (2017-2021). The dependent variables are as follows: (Panel A) the standardized
average cosine similarity to AfD speeches after pre-processing and tf-idf vectorization; (Panel B) the standard-
ized average cosine similarity to speeches by Björn Höcke after pre-processing and tf-idf vectorization; (Panel
C) the standardized number of sentences with words from the German-language populist dictionary by Gründl
(2022). Throughout columns (1) to (8), the sample is restricted to speeches with a minimum number of terms
as shown in the column head, which is the sample used to construct the respective outcome variables and stan-
dardize with mean zero and standard deviation one. Topic controls are derived from a 20-topic LDA model.
The sample comprises plenary speeches by members of the German Bundestag held between October 2013 and
December 2019 from parties that were represented throughout the whole period (CDU/CSU, SPD, The Left, and
Alliance90/The Greens). Standard errors clustered at the committee times electoral period level are reported in
parentheses: ∗ p < 0.10, ∗∗ p < 0.05, ∗ ∗ ∗ p < 0.01.

for effect heterogeneities in the following way:

Similarityist =β1 · Share A f D Memberss(i) × Postt + β2 · Zs(i) × Postt +

β3 · Share A f D Memberss(i) × Postt × Zs(i) +

X′
i γ + δt + ϕs + ϵist

(2.5)

where Zs(i) is an observable characteristic of speaker s giving speech i. All other vari-
ables are defined in the same way as described in Equation 2.4. Our main coefficient
of interest in this exercise is given by β3 which tells us how the within-speaker effect
of relative AfD exposure on rhetorical similarity differs by characteristic Z.

Table 2.4 shows the results of estimating Equation 2.5 with our preferred outcome
measure of rhetorical similarity – standardized average cosine similarity to AfD
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speeches – for four different speaker-specific characteristics.38 In column (1), we com-
pare how the treatment effect of relatively higher exposure to AfD members in com-
mittees differs for female relative to male speakers. As can be seen by the positive
coefficient estimate for β3, we find that female politicians are significantly more likely
to slant their political rhetoric towards the AfD when having relatively more contact
with AfD colleagues in committees. In fact, as can be seen by the estimate for β1,
the effect is not significantly different from zero for male speakers. This is consistent
with existing research from social psychology and communication science that has
highlighted differences in the communicative behavior of men and women. In partic-
ular, some studies suggest that female speakers are more prone to accommodate their
communication style and match their language patterns to their conversation partners
(Giles and Ogay 2007; Palomares et al. 2016). In column (2), we study whether the con-
tagion effect differs by the age of a politician. Older politicians with more experience
and seniority might be less susceptible to accommodation. However, we do not find
that the effect of higher AfD exposure on rhetorical similarity differs by age.

Finally, in columns (3) and (4), we explore the role of political competition and elec-
toral pressure in strategic changes of political rhetoric. As discussed in Section 2.2,
individual accommodation to right-wing speech might follow strategic motives with
respect to political support: with increasing success of right-wing populism, politi-
cians might be able to win support from the populists’ electoral base by using a sim-
ilar language. We test this conjecture by adding information on the intensity of local
competition in the electoral districts of Bundestag MPs.39 Column (3) shows the effect
of interacting our main treatment variable with the AfD’s vote share scored in an MP’s
local district in the 2017 federal election, a measure of the absolute level of populist
right-wing support.40 We do not find that this differentially explains within-speaker
changes in political rhetoric towards the AfD. In column (4), we instead use the ab-
solute distance of the MP’s own first vote share to that of the AfD’s local candidate.
Arguably, this constitutes a proxy measure for the intensity of local electoral competi-
tion with right-wing populists. Here we find that the higher the distance to the AfD
vote share, i.e., the less the AfD was a direct electoral competitor in the 2017 election,
the weaker the estimated contagion effect of AfD exposure on political rhetoric. In
terms of the magnitude interpretation discussed in Section 2.5.1, a one standard de-

38In Table 2.4, all continuous interacted speaker characteristics have been standardized with mean
zero and standard deviation one to ease interpretation and comparability.

39As not all Bundestag MPs ran as candidates in local electoral districts but sometimes only as candi-
dates on state-wide party lists, we cannot assign all speakers in our dataset to electoral districts. There-
fore, the number of observations in these estimations is slightly reduced.

40Note that we use the share of first votes (constituency votes for individual candidates) recorded
for the AfD in these exercises, as we are interested in the role of local electoral competition a specific
candidate is facing. Results remain unchanged when instead using the AfD share of second votes, i.e.,
votes for the state-wide party list instead of individual candidates.
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Table 2.4: Effect Heterogeneity by Speaker Characteristics

AfD Cosine Similarity

(1) (2) (3) (4)

Share AfD × Post 0.575 3.382 4.228∗∗ 4.487∗∗

(1.702) (2.085) (1.938) (1.768)

Female × Post -0.958∗

(0.518)

Share AfD × Post × Female 7.658∗

(4.054)

Age × Post 0.176
(0.215)

Share AfD × Post × Age -1.298
(1.681)

AfD Vote Share × Post -0.026
(0.268)

Share AfD × Post × AfD Vote Share 0.120
(2.102)

Distance to AfD × Post 0.741∗∗∗

(0.212)

Share AfD × Post × Distance to AfD -5.983∗∗∗

(1.638)

Topic Controls ✓ ✓ ✓ ✓
Month FE ✓ ✓ ✓ ✓
Speaker FE ✓ ✓ ✓ ✓

Observations 17,383 17,383 16,483 16,483

Notes: Table reports coefficients and standard errors from linear regressions as laid out in Equa-
tion 2.5. The dependent variable is the standardized average cosine similarity to AfD speeches
after pre-processing and tf-idf vectorization. Share AfD describes the (average) share of AfD
members of all committees in which a politician is a full member in the 19th Bundestag (2017-
2021). Post is an indicator variable equal to 1 if the speech was recorded in the 19th Bundestag
(2017-2021). Female is an indicator variable equal to 1 if the speaker is female. Age refers to
the age of a speaker in years as of the opening of the 19th Bundestag (October 24, 2017). AfD
Vote Share measures the first vote share of the AfD (in percent) in an MP’s electoral district in
the 2017 federal election. Distance to AfD measures the absolute distance of the MP’s own first
vote share to the AfD first vote share (in percentage points) in the 2017 federal election. All con-
tinuous interaction variables (Age, AfD Vote Share, Distance to AfD) have been standardized
with mean zero and standard deviation one. Topic controls are derived from a 20-topic LDA
model. The sample is restricted to plenary speeches held between October 2013 and Decem-
ber 2019 with a minimum length of 100 terms by speakers from parties that were represented
throughout the whole period (CDU/CSU, SPD, Alliance90/The Greens, The Left). Standard
errors clustered at the committee times electoral period level are reported in parentheses: ∗
p < 0.10, ∗∗ p < 0.05, ∗ ∗ ∗ p < 0.01.
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viation increase in distance to the AfD sizeably reduces rhetorical similarity by 0.18
(5.983 × 0.03) of a standard deviation. In sum, these results suggest that speakers
seem to strategically adapt their political rhetoric to use more similar language to the
AfD in response to higher electoral pressure from the far right.

2.6 Conclusion

The first-time entry of a right-wing populist party to the German Bundestag presented
a novel situation for incumbent politicians, in particular with respect to being person-
ally in contact with far-right AfD politicians. In this paper, we exploit quasi-exogenous
variation in allocation of MPs to committees to generate individual-level variation in
the intensity of such contact with the AfD. We have shown that higher exposure to
the AfD has a contagious effect on the language employed by mainstream politicians
in terms of converging towards a more similar right-wing rhetoric. Our results are
robust to different measures of rhetorical similarity and seem to be specific to right-
wing populism. Furthermore, we find some evidence that suggests strategic motives
related to local electoral competition behind individual changes in political rhetoric.

A few words of caution are in order: the observed convergence in the usage of similar
right-wing language does not necessarily imply that politicians also ideologically con-
verge towards the AfD, i.e., become more right-wing populist themselves. Rather, our
measures of rhetorical similarity – be they based on cosine similarity or a dictionary
approach – capture how something is said (in terms of words used) and only to a cer-
tain extent what is meant (in terms of implied content). For example, we cannot rule
out that politicians take up and cite phrases introduced by the AfD with another, or
even opposite, political message intended. Nevertheless, our results clearly show how
the novel and rather extreme AfD rhetoric finds its way into parliament and spreads
even among mainstream politicians. On the one hand, this implies that even in a set-
ting were they do not hold any formal political power, right-wing populists can exert
a certain agenda-setting power. On the other hand, regardless of any potential ideo-
logical convergence, previous research has highlighted that “words have consequences”
and even minor changes in rhetoric can already lead to changes in the acceptability of
social norms and behavior even beyond the parliamentary arena (Bursztyn, Egorov,
and Fiorin 2020; Djourelova 2023; Müller and Schwarz 2020, 2021).

We see at least two interesting avenues for future research departing from these ob-
servations. First, while we have analyzed contagion of right-wing rhetoric within po-
litical elites, we know less about the effects of the novel and distinctively right-wing
language used by the AfD in the Bundestag on the general public. This is especially
relevant as the AfD seems to deliberately target a wider audience by diffusing content
and video recordings from parliamentary speeches via social media. Indeed, the AfD



96 ECONOMICS OF SOCIAL NORMS & IDENTITY

has by far the largest number of followers on various social media platforms among
all parties represented in the Bundestag.41 Second, while for our empirical analysis we
have implicitly assumed that the AfD’s own rhetoric remains constant at least in the
short-run, it might be worthwhile to explore if and how right-wing populists them-
selves adopt their language when in regular contact with more moderate mainstream
politicians.

41For example, the YouTube channel of the AfD’s parliamentary group in the Bundestag has about
300,000 followers, compared to 66,000 for the Left Party, 26,000 for the Greens, 23,000 for the FDP, and
3,500 for each SPD and CDU/CSU (as of January 9, 2023). A similar ranking emerges on Facebook, where
the AfD’s parliamentary group has more than 250,000 followers, almost double as many as the 140,000
followers of the second-largest page by the Left Party’s parliamentary group (as of January 9, 2023).



Appendix to Chapter 2

2.A Additional Figures

Figure 2.A.1: Distribution of Speeches by Month and Party

Notes: Figure shows distribution of all speeches in the German Bundestag between October 2013
and December 2019 aggregated by month and party affiliation of the speaker. “Independent” refers
to non-affiliated MPs (fraktionslos) that do not belong to a parliamentary party group at the time of
the speech.
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Figure 2.A.2: Changes in Relative Committee Sizes

Notes: Graph shows percentage changes in relative committee sizes over time for all committees in the
Bundestag. Data on committees for the 18th Bundestag (2013-2017) and 19th Bundestag (2017-2021) were
retrieved from the website of the Bundestag (Deutscher Bundestag 2022a). Data on committees in previ-
ous legislative periods were manually extracted from the Amtliches Handbuch des Deutschen Bundestages
(“Official Manual of the German Bundestag”) (Deutscher Bundestag 1954-2017). Sizes are relative to the
size of the Bundestag in the respective legislative period. As committees were reshuffled and reorga-
nized several times over time, we manually harmonized committee names based on the committees in
the 19th Bundestag.
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Figure 2.A.3: AfD Cosine Similarity for different speech lengths

Minimum terms: 0 Minimum terms: 20

Minimum terms: 30 Minimum terms: 50

Minimum terms: 100 Minimum terms: 200

Minimum terms: 400 Minimum terms: 600

Notes: Graphs show the average standardized cosine similarity to AfD speeches for each party for
different minimum terms restrictions on speeches. Sample includes all speeches in the German
Bundestag between October 2013 and December 2019.
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2.B Additional Tables

Table 2.B.1: Correlation between Similarity Measures

AfD Cosine Similarity

(1) (2) (3) (4) (5) (6)

Höcke Cosine Similarity 0.809∗∗∗ 0.716∗∗∗ 0.738∗∗∗

(0.006) (0.014) (0.013)

Populist Dictionary Words 0.212∗∗∗ 0.106∗∗∗ 0.105∗∗∗

(0.007) (0.005) (0.006)

Topic Controls - ✓ ✓ - ✓ ✓
Month FE - ✓ ✓ - ✓ ✓
Speaker FE - ✓ ✓ - ✓ ✓
Without AfD & FDP - - ✓ - - ✓

Observations 28,998 25,803 22,662 28,998 25,803 22,662

Notes: Table reports coefficients and standard errors from linear regressions. The dependent variable is the
standardized average cosine similarity to AfD speeches after pre-processing and tf-idf vectorization. The
independent variables are the standardized average cosine similarity to speeches by Björn Höcke after pre-
processing and tf-idf vectorization and the standardized number of sentences with words from the German-
language populist dictionary by Gründl (2022). The sample comprises all speeches that were held in the Ger-
man Bundestag between 2013 and 2019 with a minimum length of 100 terms. In columns (3) and (6) we exclude
all speeches by members of the AfD, the FDP as well as non-affiliated members. In columns (2), (3), (5) and
(6) standard errors are furthermore clustered on the committee times electoral period level. Robust standard
errors are reported in parentheses: ∗ p < 0.10, ∗∗ p < 0.05, ∗ ∗ ∗ p < 0.01.
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Table 2.B.2: Summary Statistics

Mean Std. Dev. Min. Max. Obs.

PANEL A: Similarity Measures

Avg. Cosine Similarity to AfD (min. 100 terms) 0.00 1.00 -2.61 5.68 29,120
Avg. Cosine Similarity to Höcke (min. 100 terms) 0.00 1.00 -2.08 7.79 29,120
Populist Dictionary Score (min. 100 terms) 0.00 1.00 -0.52 17.36 28,998

PANEL B: Speech Characteristics

No. Terms 450.30 370.56 1 4513 39,310
No. Sentences 30.85 25.57 0 387 39,310

PANEL C: Speaker Characteristics

Female 0.34 0.47 0 1 39,117
Age 51.10 10.44 24 81 39,117
East Germany 0.21 0.41 0 1 35,035
Academic Title 0.19 0.40 0 1 39,117
AfD First Vote Share 11.41 5.28 4 37 33,679
Distance to AfD First Vote 13.55 12.43 0 49 33,679

PANEL D: Committee Shares by Party (19th Bundestag, 2017-21)

Share CDU/CSU Members (19th BT) 0.35 0.01 0.33 0.38 27,937
Share SPD Members (19th BT) 0.22 0.01 0.18 0.24 27,937
Share AfD Members (19th BT) 0.13 0.01 0.11 0.14 27,937
Share FDP Members (19th BT) 0.11 0.01 0.10 0.14 27,937
Share Left Members (19th BT) 0.10 0.01 0.07 0.12 27,937
Share Green Members (19th BT) 0.09 0.01 0.07 0.12 27,937

PANEL E: Committee Shares by Party (18th Bundestag, 2013-17)

Share CDU/CSU Members (18th BT) 0.48 0.01 0.44 0.50 28,324
Share SPD Members (18th BT) 0.31 0.01 0.28 0.36 28,324
Share Left Members (18th BT) 0.10 0.01 0.07 0.13 28,324
Share Green Members (18th BT) 0.10 0.01 0.07 0.13 28,324

PANEL F: Party Shares

AfD 0.07 0.25 0.00 1.00 39,310
CDU/CSU 0.30 0.46 0.00 1.00 39,310
SPD 0.20 0.40 0.00 1.00 39,310
Greens 0.21 0.41 0.00 1.00 39,310
Left 0.16 0.37 0.00 1.00 39,310
FDP 0.06 0.23 0.00 1.00 39,310
Independent MPs 0.00 0.00 0.00 0.00 39,310
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Table 2.B.3: Committees in the 18th Bundestag (2013-2017)

Committee Name Total CDU/CSU SPD Linke Greens

Economic Affairs and Energy 46 22 14 5 5
Labour and Social Affairs 41 20 13 4 4
Budget 41 20 13 4 4
Transport 41 20 13 4 4
Legal Affairs and Consumer Protection 39 19 12 4 4
Finance 37 18 11 4 4
Foreign Affairs 37 18 11 4 4
Health 37 18 11 4 4
Internal Affairs and Community 37 18 11 4 4
Environment, Nature Conservation and Nuclear Safety 36 17 11 4 4
Family Affairs, Senior Citizens, Women and Youth 36 17 11 4 4
Education, Research and Technology Assessment 34 17 11 3 3
European Union Affairs 34 17 11 3 3
Food and Agriculture 34 17 11 3 3
Defense 32 16 10 3 3
Petitions 26 12 8 3 3
Economic Cooperation and Development 21 10 7 2 2
Culture and Media Affairs 18 9 5 2 2
Sports 18 9 5 2 2
Tourism 18 9 5 2 2
Digital Agenda 16 7 5 2 2
Human Rights and Humanitarian Aid 16 7 5 2 2
Elections, Immunity and the Rules of Procedure 14 7 5 1 1

Notes: The table provides the total number of committee members as well as the total number of committee seats allocated
to the different parliamentary groups in the 18th Bundestag (2013-2017).
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Table 2.B.4: Committees in the 19th Bundestag (2017-2021)

Committee Name Total CDU/CSU SPD AfD FDP Linke Greens

Economic Affairs 49 17 11 6 5 5 5
Labour and Social Affairs 46 16 10 6 5 5 4
Foreign Affairs 45 16 10 6 5 4 4
Internal Affairs and Community 45 16 10 6 5 4 4
Budget 44 15 10 6 5 4 4
Legal Affairs and Consumer Protection 43 15 9 6 5 4 4
Transport 43 14 10 6 5 4 4
Education, Research and Technology Assessment 42 15 9 5 5 4 4
Finance 41 14 9 5 5 4 4
Health 41 14 9 5 5 4 4
Family Affairs, Senior Citizens, Women and Youth 40 14 9 5 4 4 4
Environment, Nature Conservation, Nuclear Safety 39 13 9 5 4 4 4
European Union Affairs 39 14 8 5 4 4 4
Food and Agriculture 38 13 8 5 4 4 4
Defense 36 12 8 5 4 4 3
Petitions 28 9 6 4 3 3 3
Economic Cooperation and Development 24 9 5 3 3 2 2
Housing, Urban Development, Building, Local Government 24 9 5 3 3 2 2
Digital Agenda 21 7 5 3 2 2 2
Culture and Media Affairs 18 6 4 2 2 2 2
Sports 18 6 4 2 2 2 2
Tourism 18 6 4 2 2 2 2
Human Rights and Humanitarian Aid 17 6 3 2 2 2 2
Elections, Immunity and the Rules of Procedure 14 5 3 2 2 1 1

Notes: The table provides the total number of committee members as well as the total number of committee seats allocated to the different
parliamentary groups in the 19th Bundestag (2017-2021).
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Table 2.B.5: Selection into Committees

Share AfD Members

(1) (2)

Female -0.166∗∗ -0.125∗

(0.066) (0.068)

Age -0.005∗ -0.006∗

(0.003) (0.003)

East Germany 0.007 -0.020
(0.084) (0.134)

Academic Title -0.082 -0.106
(0.082) (0.084)

AfD Vote Share 0.004
(0.009)

Distance to AfD 0.002
(0.003)

Constant 13.217∗∗∗ 13.171∗∗∗

(0.156) (0.186)

Observations 509 486

Notes: Table reports coefficients and standard errors from
linear regressions. The sample comprises all members
represented in the 19th German Bundestag that were full
member of at least one parliamentary committee. Mem-
bers affiliated with the AfD are excluded from the sam-
ple. The dependent variable measures the average of the
share of AfD members (in percent) across all committees
of which a politician is a full member. Age refers to the
age of a politician in years as of the opening of the 19th

German Bundestag (October 24, 2017). East Germany
is a dummy variable equal to 1 if the MP was elected
in a state of former East Germany. Academic Title is a
dummy variable equal to 1 if the MP uses a doctoral or
professorial title in her name. AfD Vote Share measures
the constituency vote (first vote) share of the AfD (in per-
cent) in an MP’s electoral district in the 2017 federal elec-
tion. Distance to AfD measures the absolute distance of
the MP’s own constituency vote (first vote) share to the
AfD vote share (in percentage points) in the 2017 federal
election. Robust standard errors are reported in paren-
theses: ∗ p < 0.10, ∗∗ p < 0.05, ∗ ∗ ∗ p < 0.01.
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Table 2.B.6: General Accommodation Effects

Cosine Similarity to speeches by ...

(1) (2) (3) (4) (5) (6)
AfD FDP CDU/CSU SPD Greens Left

Share AfD × Post 3.356∗

(1.932)

Share FDP × Post 3.411
(2.511)

Share CDU/CSU × Post 0.079
(0.773)

Share SPD × Post -0.288
(1.070)

Share Greens × Post 1.268
(1.305)

Share Left × Post -0.287
(1.047)

Topic Controls ✓ ✓ ✓ ✓ ✓ ✓
Month FE ✓ ✓ ✓ ✓ ✓ ✓
Speaker FE ✓ ✓ ✓ ✓ ✓ ✓

Observations 17,383 17,383 14,688 17,322 17,689 18,285

Notes: Table reports coefficients and standard errors from linear regressions as laid out in Equation 2.4.
The independent variable of interest is the interaction between the (average) share of respective party
members of all committees in which a politician is a full member and an indicator whether the speech
was recorded in the 19th German Bundestag (2017-2021). The dependent is the standardized average
cosine similarity to speeches by members of the respective party after pre-processing and tf-idf vector-
ization. Topic controls are derived from a 20-topic LDA model. The sample comprises plenary speeches
by members of the German Bundestag held between October 2013 and December 2019 with a minimum
length of 100 terms from parties that were represented throughout the whole period (CDU/CSU, SPD,
The Left, and Alliance90/The Greens), excluding members of the respective party. Standard errors clus-
tered at the committee times electoral period level are reported in parentheses: ∗ p < 0.10, ∗∗ p < 0.05,
∗ ∗ ∗ p < 0.01.
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2.C Technical Details

Our data management is mainly done in python with some packages used in R if
provided like that from the respective authors. To manage our workflow and allow
for smooth integration of code from different languages we use pytask (Raabe 2020).

2.C.1 Pre-processing

As a first step of the pre-processing, we fix some regularly occurring errors in the
raw text data where words were not separated by blanks. To fix these we use
language-tool-python42, the python wrapper of LanguageTool, an open-source
grammar tool and spell checker. Next, we remove punctuation including German-
specific and context-specific characters. We then remove stopwords and lemma-
tize the tokens. As the nltk database for German stopwords is very limited we
use a more comprehensive set from https://github.com/solariz/german stopwords
(last accessed on 03/15/2023). For the lemmatization we use the Hanover Tagger

(Wartena 2019), a lemmatizer and POS tagger specifically designed for the German
language. We refrain from stemming as it can lead to undesired oversimplification.
Especially when thinking about inclusive language only using male or using both ver-
sions of a noun might matter. Also, Gründl (2022) points out, that stemming in a
German context can lead to words becoming indistinguishable (e.g., Bürger (citizen),
bürgen (to vouch), and Burg (castle).)

2.C.2 Similarity Measures

To obtain cosine similarity measures, we use the TfidfVectorizer package from
the scikit learn (Pedregosa et al. 2011) module to create the tf-idf-matrix. Further,
we transform the matrix to obtain an array for each speech. Data frame and matrix
manipulations to calculate the averaged similarity scores to each party and Höcke are
done with pandas (McKinney 2010) and numpy (Harris et al. 2020).

For the populist dictionary scores we use the code provided by Gründl (2022)
and his R packages popdictR (Gründl 2020b), multidictR (Gründl 2020a) and
regexhelpeR (Gründl 2020c). It processes the raw text on a sentence level and uses
regular expression to identify populist words or phrases. It then counts the number
of sentences containing populist content. A list of the dictionary entries found in the
speeches can be found in Table 2.C.1.

42See https://pypi.org/project/language-tool-python/ (last accessed on 03/15/2023).

https://github.com/solariz/german_stopwords
https://pypi.org/project/language-tool-python/
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2.C.3 Topic Modeling

We use gensim (Rehurek and Sojka 2011) and its LDA model for the LDA-Topic mod-
eling. We prune at a 1% level. The derived topics and associated Top 20 words trans-
lated to English and in German can be found in Table 2.C.2.

Table 2.C.1: Populist dictionary entries following Gründl (2022)

Anti-elitism
so-called/sogenannte (4,696) — to finance/finanzieren (2,080) — admit/zugeben
(631) — bureaucrat/bürokrat (513) — to be ashamed/schämen (467) — to de-
ceive/täuschen (465) — audacious/dreist (183) — corrupt/korrupt (155) — to ma-
nipulate/manipulieren (141) — circles/kreisen (140) — deception/täuschung (119)
— mendacious/verlogen (74) — aloof/abgehoben (71) — to mock/verhöhnen
(68) — erroneously/fälschlicherweise (66) — to lecture/belehren (65) — to fid-
dle/tricksen (63) — dishonest/unehrlich (63) — outrageous/unverschämt (59) —
to patronize/bevormunden (58) — unworldly/weltfremd (47) — far from real-
ity/realitätsfern (47) — greedy/gierig (42) — propaganda/propaganda (42) — arro-
gant/arrogant (41) — disaster/desaster (39) — ludicrous/aberwitzig (38) — techno-
crat/technokrat (37) — to presume to do/sich anmaßen (37) — centralist/zentralisten
(35) — centralistic/zentralistisch (35) — elite/elite (35) — presumptuous/anmaßend
(33) — capitalist/kapitalist (31) — insanity/irrsinn (29) — encrusted/verkrustet
(24) — indoctrination —instruction/belehrung (23) — lack of contact with real-
ity/realitätsferne (23) — complacent/selbstgefällig (21) — ludicrous/wahnwitzig (21)
— from above/von oben herab (19) — quixotic/lebensfremd (18) — banker/bänker
(17) — dilettante/dilettantisch (17) — mafia/mafia (16) — absurdity/irrwitz (16)
— speculator/spekulant (15) — out of touch with reality/realitätsfremd (14) —
mob/pöbel (14) — complacent/selbstzufrieden (13) — arrogant/überheblich (12)
— bosses/bosse (11) — fiddle/kungel (11) — to dare/erdreisten (9) — pedan-
tic/oberlehrerhaft (7) — head teacher (in the meaning of a smart aleck)/oberlehrer
(7) — at the expense of the Germans/zu lasten der deutschen (7) — oppor-
tunists/opportunisten (7) — to corrupt/korrumpieren (6) — remote from the peo-
ple/bürgerfern (5) — disgrace/schande (4) — spineless/rückgratlos (3) — fail-
ing/versagend (3) — unprincipled/prinzipienlos (3) — haughty/hochmütig (2) —
insatiable/nimmersatt (2) — remote from everyday life/lebensfern (2) — traitor to
the nation/the people/volksverräter (2) — bigwig/bonze (2) — haggling/geschacher
(1) — inane/hirnverbrannt (1) — pseudo-parties/pseudo-parteien (1) — government
failure/staatsversagen (1) — stuck-up/hochnäsig (1) — establishment/establishment
(1) — jet set/schickeria (1)
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Table 2.C.1: Populist dictionary entries (continued)

Sovereignty
dictate/diktat (87) — undemocratic/undemokratisch (82) — anti-
democratic/antidemokratisch (49) — allowed to say/sagen dürfen (35) — the
citizens wish —want —demand/bürger fordern —möchten —mögen —ver-
langen —beanspruchen —wünschen (23)43 — majority/mehrheit (10) — high-
handed/selbstherrlich (9) — plebiscitary/plebiszitär (8) — the people de-
mand —want —wish —/das volk will —fordert —möchte —mag —verlangt
—beansprucht —wünscht (5) — for the —our people/für das —unser volk (2) —
power-hungry/machtversessen (2) — party dictatorship/parteiendiktatur (1) —
plebiscite/volksentscheid (1)
People-centrism
tradition/tradition (150) — steadfast/standhaft (28) — average ger-
man/durchschnittlicher deutscher (1) — our citizens/unsere bürger (1) — working
germans/arbeitende deutsche (1)

Notes: All entries translated to English by the authors, original German version after the ”/”. The fre-
quency of appearance is displayed in brackets behind the phrase. For better readability, the phrases were
changed to their infinitives or non-declinated forms. The regex search patterns cover all different cases
of declinations and conjugations for both singular and plural. An extensive list of regex expressions can
be found in the online appendix of Gründl (2022). The categories are based on the populist ideology
classification from Gründl (2022).

43To avoid confusion and for better readability, four different versions with different syntax from the
dictionary were combined into one.
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Table 2.C.2: LDA Topic modeling - Top 20 words for each topic

Topic 1
european/europäisch — europe/europa — eu — china — union — rus-
sia/russland — together/gemeinsam — national — ukraine — interest/interesse
— france/frankreich — cooperation/zusammenarbeit — russian/russisch —
african/afrikanisch — level/ebene — partner — germany/deutschland —
greece/griechenland — great britain/großbritannien — member state/mitgliedstaat
Topic 2
topic/thema — area/bereich — address/ansprechen — minister — point/punkt
— recognition/erkenntnis — be interested in/interessieren — request/nachfrage
— address/angehen — discuss/diskutieren — hundred thousand/hunderttausend
— responsibility/zuständigkeit — evaluate/bewerten — warn/warnen — exten-
sion/ausweitung — clock/uhr — discuss/besprechen — affect/betreffen — key-
word/stichwort — to be entitled to sth./zustehen
Topic 3
climate protection/klimaschutz — co — energy/energie — climate
change/klimawandel — global — goal/ziel — ecological/ökologisch — re-
newable/erneuerbar — expansion/ausbau — reach/erreichen — energy revolu-
tion/energiewende — green/grün — globally/weltweit — amendment/novelle —
percent/prozent — science/wissenschaft — paris — net/netz — international —
measure/maßnahme
Topic 4
colleague/kollegin — dear/liebe — year/jahr — large/groß — accom-
plish/schaffen — important/wichtig — strong/stark — considerable/deutlich
— together/gemeinsam — right/richtig — provide/stellen —cordial/herzlich — to
care/sorgen — example/beispiel — goal/ziel — measure/maßnahme — good/gut
— country/land — show/zeigen — support/unterstützen
Topic 5
company/unternehmen — investment/investition — economy/wirtschaft —
germany/deutschland — to invest/investieren —social/sozial — develop-
ment/entwicklung — economic/wirtschaftlich — employment/arbeitsplatz — re-
gion — future/zukunft — infrastructure/infrastruktur — to function/funktionieren
— market/markt — innovation — competition/wettbewerb — industry/industrie
— business/betrieb — percent/prozent — create/schaffen
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Table 2.C.2: LDA Topic modeling - Top 20 words for each topic (continued)

Topic 6
security/sicherheit — firstly/erstens — secondly/zweitens — date/datum —
net/netz — thirdly/drittens — it — police/polizei — control/kontrolle —
pact/pakt — perpetrator/täter — communication/kommunikation — to func-
tion/funktionieren — federal office/bundesamt — dependent/abhängig — effi-
cient/effizient — data protection/datenschutz — withdraw/entziehen — equip-
ment/ausstattung — judiciary/justiz
Topic 7
soldier/soldat — german armed forces/bundeswehr — mission/einsatz — female
soldiers/soldatinnen — turkey/türkei — peace/frieden — armed/bewaffnet — in-
ternational — nato — security/sicherheit — nation — region — conflict/konflikt —
war/krieg — military/militärisch — iran — foreign minister/außenminister — hu-
manitarian/humanitär — united/vereinter — un
Topic 8
woman/frau — work/arbeit — nursing/pflege — social/sozial — pension/rente
— parents/eltern — payment/leistung — income/einkommen — wage/lohn —
labor market/arbeitsmarkt — employed/beschäftigt — employee/arbeitnehmer —
age/alter — statutory/gesetzlich — man/mann — welfare state/sozialstaat — per-
cent/prozent — basic income/grundsicherung — retiree/rentner — mother/mutter
Topic 9
regulation/regelung — procedure/verfahren — case/fall — rule/regel
— affected/betroffen — legal/rechtlich — authority/behörde — possibil-
ity/möglichkeit — present/vorliegend — decision/entscheidung — agricul-
ture/landwirtschaft — interest/interesse — protection/schutz — high/hoch
— person — so-called/sogenannter — public/öffentlich — legal/gesetzlich —
basically/grundsätzlich — substantial/erheblich
Topic 10
law/gesetz — draft law/gesetzentwurf — hearing/anhörung — federal coun-
cil/bundesrat — abolition/abschaffung — expert/experte — brandenburg — se-
rious/seriös — to consult/beraten — state government/landesregierung — con-
sultation/beratung — infer to from/entnehmen — agree with/zustimmen — con-
sent/zustimmung — contain/enthalten — boss/chef — to pass/verabschieden
— improvement/verbesserung — parliamentary/parlamentarisch — to intro-
duce/einbringen
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Table 2.C.2: LDA Topic modeling - Top 20 words for each topic (continued)

Topic 11
euro — billion/milliarde — year/jahr — percent/prozent — million — money/geld
— country/land — budget/haushalt — federation/bund — municipality/kommune
— funds/mittel — to pay/zahlen — costs/kosten — additionally/zusätzlich — min-
ister(f.)/ministerin — tax/steuer — to increase/erhöhen — disposal/verfügung —
city/stadt — research/forschung
Topic 12
human/mensch — life/leben — country/land — human right/menschenrecht —
refugee/flüchtling — aid/hilfe — to help/helfen — poor/arm — million — per-
spective/perspektive — group/gruppe — affected/betroffen — poverty/armut —
place/ort — peaceful/friedlich — situation — safe/sicher — city/stadt — es-
cape/flucht — distress/not
Topic 13
question/frage — to believe/glauben — problem — to know/wissen — to
speak/sprechen — to talk/reden — to lead/führen — to put/stellen — presi-
dent/präsident — correct/richtig — year/jahr — debate/debatte — to mean/heißen
— to get/bekommen — point/punkt — wrong/falsch — already/schon — big/groß
— time/zeit — house/haus
Topic 14
child/kind — family/familie — education/bildung — school/schule — train-
ing/weiterbildung — bafög — north rhine/nordrhein — westphalia/westfalen
— university/hochschule — disability/behinderung — to learn/lernen — spe-
cialist/fachkraft — performance/leistung — child benefit/kindergeld — qual-
ity/qualität — minister (f.)/ministerin — chance — qualification/qualifikation
—daycare/kita — trained/ausgebildet
Topic 15
afd — cdu — csu — party/partei — spd — tax payer/steuerzahler — fdp —
seehofer — to govern/regieren — credit/kredit — bank — to safe/retten — to
sign/unterscheiden — bavaria/bayern — election campaign/wahlkampf — to de-
fend/verteidigen — tax money/steuergeld — elections/wahlen — capital/kapital
— interest/zins
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Table 2.C.2: LDA Topic modeling - Top 20 words for each topic (continued)

Topic 16
germany/deutschland — german/deutsch — lady/dame — citizen/bürger —
country/land — state/staat — political/politisch — policy/politik — presi-
dent/präsident — world/welt — democracy/demokratie — digital — victim/opfer
— freedom/freiheit — value/wert — right/recht — citizens (f.)/bürgerinnen — to
show/zeigen — fight/kampf — fear/angst
Topic 17
request/antrag — fdp — german parliament/bundestag — parliamentary
group/fraktion — green/grün — colleague (f.)/kollegin — spd — dear/liebe —
parliament/parlament — leftist/linker — proposal/vorschlag — public/öffentlich
— committee/ausschuß — to agree/zustimmen — parliamentary/parlamentarisch
— votes/stimmen — debate/debatte — commission/kommission — president
(f.)/präsidentin — delegated/abgeordnet
Topic 18
federal government/bundesregierung — finally/endlich — government/regierung
— leftists/linke — greens/grüne — coalition/koalition — submit/vorlegen —
change/änderung — to promise/versprechen — urgent/dringend — real/echt —
to change/ändern — draft/entwurf — massive/massiv — to suffice/reichen — to
wait/warten — to fail/scheitern — union — plan/vorhaben — reform
Topic 19
usa — contract/vertrag — negotiation/verhandlung — agreement/abkommen —
us — to unite/vereinigen — evening/abend — american/amerikanisch — young
people/jugendliche — relevant — recognisable/erkennbar — international —
american/amerikaner — america/amerika — position/stellung — world/welt —
trade/handel — to negotiate/verhandeln — state/staat — partner
Topic 20
report/bericht — supply/versorgung — information — complex/komplex
— consensus/konsens — request/anfrage — restriction/einschränkung —
template/vorlage — ensured/versichert — happy/glücklich — clarifica-
tion/aufklärung — left-wing fraction/linksfraktion — answered/beantwortet — to
inform/informieren — access/zugang — patient — digitization/digitalisierung —
fund/kasse — ministry/ministerium — health insurance/krankenkasse



CHAPTER 3

War, Grievances, and Nationalism:
Evidence from South Tyrol

3.1 Introduction

The history of nationalism is one of war, destruction, and violence. While national-
ism can be the cause of war, it is also war that can drive nationalism (Hutchinson
2017; Wimmer 2013). On a macro-level, wars can make states consolidate power and
build up state capacity; a side-effect of this process can be the developing of a sense
of national community (Tilly 1975, 1993, 1994). On a micro-level, individual experi-
ences of war can cause grievances and deep-seated feelings of nationalist resentment
(Hutchinson 2017). As a result, individuals might intensify their national identity.
For example, Tilly (1994, p. 141) noted how “anti-French, anti-Polish, or anti-Russian
feeling[s] reinforced the desirability of becoming very German”. Leaders from Adolf
Hitler to Vladimir Putin have sought to exploit grievances and nationalist resentment
to mobilize masses for their extreme ideologies. In order for such mobilization to be
successful, leaders require a readiness of individuals to follow nationalist policy. Can
war grievances make people more willing to comply with nationalist mobilization?

This paper studies the effect of personal war grievances on individuals’ behavior in
an episode of nationalist mass mobilization. We focus on the German-speaking pop-
ulation in the Italian region of South Tyrol, around half of whom emigrated to Nazi
Germany in the early years of World War II (WWII). Two decades earlier, South Ty-
roleans were fighting as Austro-Hungarian soldiers in World War I (WWI) against,
among other opponents, Italy. After the war, South Tyrol was annexed by Italy and
its population subjected to an aggressive Italianization campaign. Most South Ty-
roleans opposed these attempts at forced assimilation; yet, the degree to which they
resented Italy may have also depended on personal experiences and grievances di-
rected at Italy.

We show that grievances resulting from fighting Italy in WWI had long-lasting effects
on affected South Tyroleans. To identify enemy-specific war grievances, we exploit
exogenous variation in front experience. We use individual-level data to identify fam-
ilies who experienced a casualty on the Italian front and compare them to families
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who experienced a similar casualty on another front, e.g., on the Eastern front against
Russia. We then ask whether families whose grievance is directed at Italy developed
stronger anti-Italian resentment and, thereby, were more willing to comply with pro-
German mass mobilization.

When Adolf Hitler came to power in Germany, he pursued a nationalist policy that
sought to unify all ethnic Germans in one homogeneous nation-state (Hobsbawm
1992).1 However, the strategic importance of an alliance with Benito Mussolini’s Fas-
cist Italy made the territorial annexation of South Tyrol impossible. As part of the
so-called South Tyrol Option Agreement of 1939, Hitler and Mussolini instead decreed
that all South Tyroleans would be forced to choose between being either German or
Italian citizens. If they chose German citizenship, they had to emigrate to Germany; if
they chose Italian citizenship, they were able to remain in their homeland but had to
fully assimilate into Italian culture. While most individuals would have preferred to
stay in South Tyrol and keep their culture and language, this was no longer possible af-
ter the Option Agreement (Steininger 2003). In essence, the Option Agreement forced
South Tyroleans to make a momentous choice: either emigrate and avoid assimilation,
or stay and be subjected to total Italianization.

We study whether Italy-specific war grievances mobilize individuals into emigrating
to Germany. In order to answer this question, we combine novel individual-level
data from two main sources. First, we collect war records on all casualties of South
Tyrolean soldiers during WWI, from which we can infer their place of origin, which
army unit they served in, and, crucially, where they served during the war.2 Second,
we match these data to individual-level emigration requests from the ensuing mass
emigration after the South Tyrol Option Agreement. We hand-collect and digitize a
random sample of South Tyrolean households’ emigration requests, which allows us
to observe who applied for emigration and who eventually migrated to Germany. We
also obtain detailed information on individuals’ socio-economic status, family status,
and many other biographic data. We match these emigration records to the casualty
data by developing a cascading linking algorithm.

Insights from social psychology suggest that negative exposure to an out-group may
affect in-group cohesion and lead to negative attitudes towards the out-group (e.g.,
Tajfel and Turner 1979; Choi and Bowles 2007; Haidt 2013; Henrich 2020). War experi-
ences, in particular, have been shown to affect individuals’ behavior (e.g., Bauer et al.
2016). Building on these findings, we hypothesize that war grievances, depending on

1In his remarks on Hitler’s nationalism, Hobsbawm (1992, p. 133) mentions South Tyrol as a case
in point: “Subsequently Adolf Hitler, who was in this respect a logical Wilsonian nationalist, arranged
to transfer Germans not living on the territory of the fatherland, such as those of Italian South Tyrol, to
Germany itself, as he also arranged for the permanent elimination of the Jews.”

2We define a casualty in a military sense as a soldier who is unavailable for service, i.e., by being
wounded, captured, or killed during war.
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whom they are directed at, may differentially impact individuals’ identity and their
attitudes towards the out-group. To investigate this hypothesis, we leverage the front
on which a soldier fought as an exogenous shock to the enemy-specific component
of war grievances. For causal identification, we exploit Italy’s unexpected declaration
of war on Austria-Hungary in 1915 as a natural experiment. While nearly all South
Tyrolean soldiers initially fought on the Eastern front, they were suddenly redeployed
to fight on the new Italian front. This historical event caused exogenous variation in
the front to which soldiers were deployed, even though they continued to fight in the
same army units under the same commanders and were not differentially selected into
fighting on a different front.

Our main identifying assumption is that a casualty happening on the Italian front is
not systematically related to unobserved factors affecting individuals’ probability to
emigrate to Germany two decades later. A prime concern is that soldiers might have
been non-randomly selected into fighting on specific fronts. For example, pre-existing
anti-Italian sentiment might make soldiers self-select into fighting on the Italian front
and, simultaneously, affect their relatives’ willingness to emigrate to Germany. We
argue that this is unlikely, since exposure to the Italian front was determined by an
exogenous factor: the sudden redeployment of South Tyrolean regiments after Italy’s
declaration of war. Nevertheless, we empirically test for (self-)selection into front ex-
posure in a series of balancing tests, showing that soldiers who experienced a casualty
on the Italian front were not systematically different from soldiers who experienced
a casualty on another front. We also show that front exposure has no meaningful
impacts on any other socio-economic outcomes related to the emigration decision.
Furthermore, we include army unit as well as municipality fixed effects in our base-
line specification, thereby holding constant potential channels of selection relating to
a soldier’s place of origin or army unit.

We find that personal war grievances mobilize individuals to comply with national-
ist policy. Our baseline specification estimates that households holding Italy-specific
war grievances were about 12 percentage points more likely to emigrate to Germany.
Given an average emigration probability of 57%, this constitutes a sizable effect of 20
percent relative to the mean. This effect is identified from within the set of households
who experienced any form of war grievance. As such, our empirical strategy allows
us to hold fixed the effect of holding any war grievance, which might in many ways
influence an individual’s socio-economic outcomes (Dupraz and Ferrara 2023). Thus,
we are able to isolate the effect of a war grievance being specifically directed against
Italy from the – likely endogenous – effect of holding any grievance from WWI on a
household’s emigration decision.

We provide robustness checks relating to two main kinds of concerns. The first con-
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cern is that unobservable local factors might bias the results. For example, individuals
from certain municipalities might be more likely to fight on the Italian front and, at the
same time, be more likely to emigrate. We control for a number of geographic fixed
effects, both relating to the individual observed in the emigration decision, as well as
to their father observed in WWI. Across specifications, the estimated effect of Italy-
specific war grievances on emigration behavior remains stable. Second, one might be
concerned that our results are driven by certain subgroups. We test this by dropping
specific groups of individuals from our main analysis, e.g., individuals from munici-
palities with relatively higher pre-WWI Italian population or those bordering Austria
or Italy. Again, we do not find that this affects our estimated coefficient of interest.

Our paper makes contributions to a broad array of research. First, our findings relate
to a literature on the effects of grievances and past victimization. A consistent finding
in this literature is that experiences of violence and war can make individuals more
pro-social, but also more biased towards their in-group (Bauer et al. 2016; Henrich
2020, pp. 328–343; Walden and Zhukov 2020). War experiences and memories thereof
can decrease trust (Conzo and Salustri 2015; Vlachos 2022), affect consumption behav-
ior (Fouka and Voth 2022), and increase support for right-wing and militaristic politics
(Grossman, Manekin, and Miodownik 2015; Kibris and Cesur 2022). War grievances,
in particular, can mobilize individuals to join military groups and support violent
movements (Dell and Querubin 2018; Marchais et al. 2022). To identify the effect of
grievances, many papers compare individuals with varying degrees of war experi-
ence. Our study adds to this literature in two ways: first, by holding constant the
severity of the grievance, we isolate who the grievance is directed at, and, second, we
relate such enemy-directed grievances to individual behavior in times of nationalist
mobilization. In this regard, our study is also related to work showing that past vic-
timization can negatively affect the attitudes of victims or their descendants (Bauer
et al. 2023; Dinas, Fouka, and Schläpfer 2021a,b; Fouka and Voth 2022).

Second, we contribute to a growing literature on the origins of nationalism and na-
tional identity (Rohner and Zhuravskaya 2023). For example, recent research has fo-
cused on the role of nation-building policies (Kersting and Wolf 2021), shared col-
lective experiences such as sporting victories (Depetris-Chauvin, Durante, and Cam-
pante 2020), foreign occupation (Dehdari and Gehring 2022), and education (Clots–
Figueras and Masella 2013; Cantoni et al. 2017).3 A common feature of these papers
is that they assess policies or events that collectively affect individuals’ identity, i.e.,
because they live in the same geographic area or are part of the same age cohort. Our
paper contributes to this literature by isolating an individual-level shock to national-
ist sentiment. This allows us to compare individuals who are otherwise similar, e.g.,

3These papers complement a theoretical literature in economics on nation-building (e.g., Alesina and
Reich 2015; Alesina, Reich, and Riboni 2020; Gennaioli and Voth 2015).
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from the same locality or of the same age, but only differ in the shock to their negative
sentiment against the former Italian war opponent.

Third, we add to a literature investigating the consequences of wars and military ser-
vice on social and political movements. Some recent papers show effects of war expe-
rience – and an intergenerational transmission thereof – on individual-level behavior,
such as tax compliance (Galletta and Giommoni 2023) or service in the army (Cam-
pante and Yanagizawa-Drott 2016). Another more common approach in this litera-
ture is to use local casualty shares to identify the effect of war exposure on subse-
quent socio-economic or political outcomes. More severe local war exposure has been
linked to changing labor market conditions (e.g., Acemoglu, Autor, and Lyle 2004;
Ferrara 2022), changes in the marriage market (Abramitzky, Delavande, and Vascon-
celos 2011), increased socialist and fascist support in Italy (Acemoglu et al. 2022), and
increased support for the Nazi party in Germany (De Juan et al. 2022; Koenig 2023).
Relatedly, Ferrara and Fishback (2022) show that a stronger local casualty shock dur-
ing WWI led to more anti-German attitudes in the United States, to which ethnic Ger-
mans responded by moving away. We deviate from these papers in two substantial
ways. First, we use an individual-level shock and relate it to individual-level behav-
ior, thereby going further than most existing work using locally aggregated casualty
data. Second, our identifying assumption places no exogeneity restriction on whether
but only on where a soldier suffered a casualty.

Fourth, we build on a theoretical literature analyzing the interplay between identity
and behavior. In their seminal paper, Akerlof and Kranton (2000) introduce a frame-
work to explain how identity impacts economic behavior. They consider identity as
static and as determining individuals’ preferences and actions. Shayo (2009, 2020)
models identity as endogenously determined: an individual’s identity can change
when it becomes relatively more costly to identify with a group.4 Since identity
is never directly observable, the empirical literature on identity choices focuses on
revealed-preference measures. For example, Atkin, Colson-Sihra, and Shayo (2021)
expand on the framework proposed by Shayo (2009, 2020) and investigate identity-
revealing food consumption choices. Other work considers self-reported (racial or
ethnic) identity measures (Dahis, Nix, and Qian 2020; Jia and Persson 2021). These
concepts have also been applied to investigating the circumstances under which mi-
norities do or do not assimilate into the majority culture (Fouka 2019, 2020; Fouka,
Mazumder, and Tabellini 2022). In the case of the South Tyrol Option Agreement, we
measure a highly consequential revealed identity choice: whether or not an individual
emigrates in order to keep their cultural and national identity. As such, this paper can

4Other recent advances include Besley and Persson (2018, 2021) and Bonomi, Gennaioli, and Tabellini
(2021). Similarly to Shayo (2009, 2020), they consider multiple identity dimensions and explain how
individuals choose one of them depending on the political climate.
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also be seen as examining an extreme case of assimilation avoidance.

Last, this paper makes thematic contributions to two further research areas: on the one
hand, it contributes to the literature on forced relocation and selective emigration.5

Many papers in this field focus on the long-run consequences of forced relocation
on socio-economic outcomes (e.g., Becker et al. 2020; Sarvimäki, Uusitalo, and Jäntti
2022). Recently, more attention has been paid to factors influencing individual emi-
gration behavior (Becker and Ferrara 2019). These papers have emphasized the role
of networks (Becker et al. 2022), the experience or threat of violence in the location of
origin (Buggle et al. 2023; Clemens 2021), or cultural attitudes such as individualism
(Beck Knudsen 2022). We contribute by investigating how personal grievances can
drive individuals into emigration in a setting lying on “the spectrum between per-
fectly voluntary migration and forced migration” (Becker and Ferrara 2019, p. 14).6

On the other hand, we relate to a long-standing literature examining collective ac-
tion and political mobilization (Olson 1965; Tilly 1978). Many studies focus on the
spread of political movements (e.g., Garcı́a-Jimeno, Iglesias, and Yildirim 2022) or on
factors driving selection into protest movements (Cantoni et al. 2019, 2022). Rather
than focusing on the mobilization of self-selected politically active agents, we study
the behavior of ordinary people in times of (nationalist) mass mobilization.

The remainder of this paper is structured as follows: Section 3.2 introduces the histori-
cal setting and Section 3.3 describes the data. Section 3.4 discusses our empirical strat-
egy and provides evidence for the exogeneity of the proposed war grievance shock.
In Section 3.5 we discuss our findings, while Section 3.6 concludes.

3.2 Historical Background

In the first half of the 20th century, nationalism reorganized the European political
landscape, involving the formation of new nation-states, the rise of nationalist and
fascist mass movements, as well as the relocation of ethnic communities. Historians
and social scientists have pointed to the fundamental role of war at the root of this
development (Roshwald 2001; Wimmer 2013; Hutchinson 2017). In particular, World
War I has been called “the seminal catastrophe of the century” (Kennan 1981), laying
the foundations for the rise of extreme nationalism culminating in World War II. We
focus on an instructive – albeit relatively unknown – episode of nationalist mobiliza-
tion: the mass emigration of German-speakers from South Tyrol to Nazi Germany.

5For a comprehensive review of this literature see Becker and Ferrara (2019) and Becker (2022).
6Related to our study, personal army experience may play a role in emigration: Salem and Seck

(2023) show that Africans who were soldiers in the Colonial French army and were deployed in France
were more likely to relocate to France after independence.
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3.2.1 From World War I to Italianization

Until World War I, modern-day South Tyrol had for centuries formed part of the
Habsburg-ruled Austro-Hungarian Empire.7 While the Habsburg Empire was a dis-
tinctively multinational entity, many of its regions were locally ethnically homoge-
neous. The population of South Tyrol was largely German-speaking: in the 1910 cen-
sus, 89.0% out of 251,451 inhabitants identified as German-speakers, compared to only
2.9% Italian-speakers.8

World War I On July 28, 1914, World War I began with the Austro-Hungarian dec-
laration of war against the Kingdom of Serbia and, like millions of other men across
Europe, South Tyroleans were called to arms. As part of the Central Powers, Austria-
Hungary initially fought on two fronts, against Serbia in the Balkans and against Rus-
sia on the Eastern Front. A major turning point marked the declaration of war by the
Kingdom of Italy on Austria-Hungary on May 23, 1915. As Italy had been part of
the Triple Alliance with Germany and Austria-Hungary and initially remained neu-
tral in 1914, this came as an unexpected shock, forcing the opening of a third front
in the South. This “breach of faith, the like of which history has never seen”, as pro-
claimed by Emperor Franz Joseph, was met with surprise and outrage by many cit-
izens of Austria-Hungary, in many cases leading to deep-seated hatred against Italy
(Di Michele 2020).9

To counter the imminent Italian invasion, the Austro-Hungarian military command
hastily redeployed multiple army units from the fighting in the East to the Southern
border, among them all of the main regiments with South Tyrolean soldiers (Glaise
von Horstenau 1932). These South Tyrolean soldiers now suddenly found themselves
fighting against the Italian Army on a newly emerging front spanning from the Adri-
atic coast to the Alps in South Tyrol.10 Hostilities ended more than three years later in
light of the increasing disintegration of the Austro-Hungarian Empire. The armistice
was signed on November 3, 1918, and Tyrol was subsequently occupied by Italy.

7When speaking of South Tyrol, we refer to the territory of the modern-day Autonomous Province of
Bolzano - South Tyrol in Italy. Figure 3.1a depicts the location of South Tyrol (darker red shape) before
WWI within the historical boundaries of the County of Tyrol, a crown land of the Austro-Hungarian
Empire.

8The remaining population included 3.8% Ladins, an ethnic and linguistic minority in northern Italy,
and 4.3% speakers of other languages. (Autonomous Province of South Tyrol Provincial Statistics Insti-
tute 2021). In the Habsburg Empire, affiliation to an ethnic group or nation was determined by language
use (Stergar and Scheer 2018).

9An example of the mood at the time can be seen in Panel (A) of Appendix Figure 3.A.2, which shows
an anti-Italian propaganda postcard from WWI.

10Figure 3.A.1 in the Appendix shows the course of the frontline that soon evolved into a stalemate
with a fierce trench and tunnel warfare involving heavy losses, in particular in the high-altitude Alpine
sectors that became known as the “White War” (Thompson 2008).
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Figure 3.1: Political Maps of South Tyrol 1914-1939

(a) 1914: Before World War I

(b) 1920: After World War I

(c) 1939: South Tyrol Option Agreement

Notes: Maps show historical political borders as of 1914, 1920, and 1939. Italy is shown in green,
Austria-Hungary/Austria in red, and Nazi Germany in brown. Territory of modern-day South Tyrol
is highlighted in a darker shade. Borders of the historical County of Tyrol are indicated by a black line.
Shapefiles provided by the Census Mosaic Project: https://censusmosaic.demog.berkeley.edu/data/
historical-gis-files (last accessed on 03/15/2023).

https://censusmosaic.demog.berkeley.edu/data/historical-gis-files
https://censusmosaic.demog.berkeley.edu/data/historical-gis-files
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Annexation and Italianization After the signing of the Treaty of Saint-Germain-en-
Laye in 1919, South Tyrol was ceded to Italy, while North and East Tyrol became part of
the newly formed Republic of Austria.11 The annexation of German-speaking South
Tyrol and other Italian-speaking Austrian possessions was promised to Italy by the
Western Allies as a reward for entering the war on their side (Grote 2012).12 As a
result, the German-speaking population of South Tyrol – who for centuries formed
the majority – suddenly found itself a minority under the rule of their former war
opponent Italy.

The rise to power of Italian Fascism under Benito Mussolini in 1922 not only marked
a turning point for European nationalism but also significantly deteriorated the situa-
tion for the German-speaking population in South Tyrol. Fascist ideology was deeply
rooted in Italian nationalism and imperialism propagating unification through forced
cultural assimilation of all ethnic minorities under Italian rule (Kallis 2002). This pol-
icy of Italianization was immediately implemented in South Tyrol in order to erase all
traces of German culture among the local population (Di Michele 2008; Grote 2012;
Steininger 1997b, 2003). Specific measures included the introduction of Italian as the
only official language, the establishment of an exclusively Italian schooling system,
and the dismissal of all German-speaking officials from public service.13 In an at-
tempt to eradicate its German identity, all geographic places were given newly cre-
ated Italian names, including the name of the region itself, which was changed from
South Tyrol to Alto Adige (Grote 2012).14 Fascist authorities went so far as to draw
up lists with Italianized versions of all fore- and surnames in South Tyrol.15 In addi-

11Figure 3.1b depicts the post-war border between Italy and the newly formed Republic of Austria.
12Italy’s claim on the predominantly German-speaking South Tyrol was justified by the so-called “nat-

ural boundary theory” promoted by Italian nationalists, based on the idea that every ethnically homo-
geneous nation-state should be marked by natural borders. In fact, the new border between Austria and
Italy was exactly defined by the main ridge and watershed of the Alps. Although this result stood in
stark contrast to the ideas of self-determination promoted by U.S. president Woodrow Wilson in post-
WWI peace negotiations, the Western allies ultimately accepted Italy’s annexation of South Tyrol. Apart
from nationalist ideology, historians have also highlighted the military-strategic and economic advan-
tages for Italy of controlling the Brenner Pass that forms the main gateway over the Eastern Alpine range
(see e.g. Grote 2012).

13The blueprint for the Italianization campaign were the 32 “Provvedimenti per l’Alto Adige” (“Mea-
sures for the Alto Adige”) presented by radical Italian nationalist and Fascist politician Ettore Tolomei in
1923. A complete list is provided in Grote (2012, p. 37). From a theoretical perspective, these provisions
are in line with models of nation-building policies by homogenization as in Alesina and Reich (2015).

14The name Alto Adige, literally meaning Upper Adige referring to Italy’s second-longest river, explic-
itly emphasizes the geographical connectedness to the Italian lands in the South, while the designation
South Tyrol naturally highlights the connection to formerly unified Tyrol and Austria in the North. The
basis of renamings formed the “Prontuario dei nomi locali dell’Alto Adige” (“Reference Work of Place Names
of Alto Adige”), also developed by Tolomei, featuring Italian toponyms for each village, river, forest, and
mountain in South Tyrol. These Italian translations are to this day in official use in South Tyrol (bilin-
gually with the German version) and continue to be a divisive issue (Mumelter 2017).

15Although the Italianization of all German names formed part of Tolomei’s 32 provisions, it was
never comprehensively implemented and only individuals actively seeking assistance from the govern-
ment were forced to Italianize their name in order to be eligible (Grote 2012, p. 38).
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tion, this de-nationalization campaign was complemented by the targeted settlement
of migrants from across Italy to decrease the predominance of the German-speaking
population. The intense efforts to marginalize their cultural identity were met with
backlash and fierce resistance by the German-speaking population in South Tyrol (Di
Michele 2008). The best-known example concerns the establishment of clandestine
Katakombenschulen (“catacomb schools”), secretly providing education to children in
German by dismissed school teachers.16

3.2.2 The South Tyrol Option

After Adolf Hitler and the Nazi Party came to power in Germany, aggressive expan-
sionism dominated its foreign policy. The “Heim ins Reich” (literally: “Back to the
Empire”) ideology sought to unify all ethnic Germans in one “Greater German Em-
pire”.17 Many South Tyroleans greeted Hitler’s Pan-Germanic course with enthusi-
asm and saw Germany as a protector of their culture against the cultural oppression
faced in Italy (Grote 2012, p. 65).18 These expectations were fueled by the first results
of Nazi Germany’s expansionism with the annexations of Austria and the Sudeten-
land in 1938. However, the strategic importance of an alliance with Fascist Italy made
it politically infeasible for Hitler to seek territorial annexation of South Tyrol.19 At
the same time, the continued resistance of South Tyroleans against the – ultimately
failed – Italianization campaign posed an increasing political problem for Mussolini
(Di Michele 2008).

On June 23, 1939, the two dictators reached the South Tyrol Option Agreement on a
relocation of the German-speaking population, concluding that “if the South Tyrolean
issue was not going to go away, so the people must” (Grote 2012, p. 67). Essentially, the
agreement presented South Tyrolean Germans with a choice, the so-called “Option”:
they could either leave for Germany to become citizens of the Reich and retain their
cultural identity, or stay in their homeland but be subjected to total Italian assimilation.
The Option Agreement was immediately announced to the public and the German-

16Recent research has investigated similar cases of cultural backlash to forced assimilation by German
immigrants in the United States (Fouka 2020), Muslim immigrants in France (Abdelgadir and Fouka
2020), or by Muslims in Indonesia (Bazzi, Hilmy, and Marx 2022). An encompassing theoretical frame-
work on educational resistance to cultural assimilation is provided by Carvalho, Koyama, and Williams
(2022).

17The importance of the “Heim ins Reich” ideology for the case of South Tyrol is exemplified by Panel
(B) of Appendix Figure 3.A.2, showing a contemporaneous Nazi propaganda poster.

18Hannah Arendt pointed out that it would be a mistake to see the behavior of South Tyrolean emi-
grants as an example of mere “fanatic nationalist sentiment”; rather “these people no longer felt sure of
their elementary rights if these were not protected by a government to which they belonged by birth”
(Arendt 1962, p. 292).

19In fact, Hitler had made it clear early on that he would be willing to sacrifice South Tyrol for the
“greater good of Germany” and formally rejected any claims in the 1936 Axis treaty with Fascist Italy.
Nevertheless, pro-Nazi organizations in South Tyrol, such as the Völkische Kampfring Südtirols, continued
to agitate for reunification with Germany and Austria throughout the 1930s (Grote 2012, pp. 65–66).
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speaking population in South Tyrol was given a six-month period until December 31,
1939 to make their choice.20

Every head of household had to declare their decision in favor of or against accepting
German citizenship, with a non-response considered as opting for Italy.21 Those who
opted in favor of Germany were promised financial compensation for loss of material
possession as well as relocation to new settlement areas for South Tyroleans. Histo-
rians estimate that around 84% of eligible South Tyrolean households opted in favor
of Germany. In the end, however, only around 75,000 individuals, i.e., slightly fewer
than half of declared opters, actually left for Germany in the belief of never being able
to return (Wedekind 2003).22

The Option confronted many South Tyroleans with a difficult choice, leading to the
division of society into so-called “Dableiber” (literally “stayers”, i.e., those in favor of
remaining in South Tyrol) and “Optanten” (“opters”, i.e., those willing to leave for
Germany), with rifts running through villages, families, and friendships. The Option
was strongly felt as a choice about national and cultural identity. Pamphlets agitating
in favor or against the Option make this evident:

“The decision is difficult, but not for a moment doubtful, because we know what
we owe to the call of our German blood [...] we sacrifice the land for the great goal,
the great, holy German Reich.”

“It is about emigration or staying in the land, about home or foreign country. The
choice cannot be difficult. [...] Whoever therefore signs the white slip of paper
[ballot paper for opting for Italy] gives his vote to the homeland.”23

The Option Agreement and mass emigration effectively came to a premature end
in September 1943 when Nazi Germany occupied South Tyrol after the overthrow
of Mussolini’s Fascist regime and Italy’s armistice with the Allies. After the end of

20Technically, the Option was applied to all ethnic Germans (Volksdeutsche) with Italian citizenship
which included a number of small German-speaking enclaves in other Italian provinces such as Trentino,
Belluno, Vicenza, and Udine as well as those residing outside of Italy. However, the approximately
235,000 German-speaking South Tyroleans, i.e., those living in the Province of Bolzano, formed more
than 90% of the eligible population (Wedekind 2003). Residents of South Tyrol with German citizenship
were left with no choice but to resettle (Lutt 2016).

21While the majority of heads of household were men who co-decided for their wives and underage
children, there also was a significant number of female eligible opters, such as widows or unmarried
women. A more detailed discussion of the exact administrative procedure of the Option will be given in
Section 3.3.

22Aggregated statistics on the results of the Option should be treated with caution. Given the lack
of a surviving central register, and the difference between eligible households and actual individuals,
historical estimates vary substantially and are hard to verify (Alexander, Lechner, and Leidlmair 1993,
pp. 24–25).

23Pamphlets quoted from Steininger (1997a, pp. 402–404) and translated by the authors.
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WWII, South Tyrol remained a part of Italy, despite Austrian efforts for reunifica-
tion (Steininger 2006). In 1948, Italy offered everyone who had opted for Germany
to regain Italian citizenship, after which an estimated 20,000 South Tyroleans returned
(Lutt 2016). After another three decades of ethnic conflict, culminating in a terror-
ist campaign, the South Tyrolean issue was eventually resolved in the 1970s with the
granting of extensive autonomy rights to the South Tyrol province and the German-
speaking population.24

3.3 Data

3.3.1 Data Sources

World War I Casualty Lists We gather individual-level data on WWI combat expe-
rience from casualty records of the Austro-Hungarian army. Specifically, we combine
two digitized historical sources to maximize coverage. First, we obtain the complete
list of fallen Tyrolean soldiers from the Tiroler Ehrenbücher (Tyrolean Honor Books,
henceforth Ehrenbücher; Tiroler Landesmuseen 2014). They were compiled after the
end of WWI with the explicit aim of recording all dead soldiers from Tyrol and were
published in 120 volumes in 1930. Entries for each of the 23,756 fallen soldiers con-
tain detailed personal information: date and place of birth, place of residence, occupa-
tion,25 family status, military unit (regiment and company) in which the soldier served
during the war as well as date, place, and cause of death. Figure 3.A.5 in the Appendix
shows an exemplary entry from the Ehrenbücher.

Second, we complement these records with the Verlustlisten Österreich-Ungarns (Casu-
alty Lists of Austria-Hungary, henceforth Verlustlisten; Verein für Computergenealo-
gie 2021). These lists were published almost daily throughout WWI by the Austro-
Hungarian war ministry. They recorded all recent casualties of the armed forces, i.e.,
soldiers that had died, been wounded, or captured by the enemy. Again, all entries
contain information on the date and place of birth, military unit (regiment and com-
pany) as well as the date and place of the casualty. In total, these lists contain around
2.7 million entries, whereby we focus on those 32,380 soldiers recorded as originat-
ing from Tyrol. While these contemporaneous casualty lists likely underreport the
number of dead soldiers with respect to the more complete retrospectively collected
Ehrenbücher, they provide the important advantage of including potentially surviv-
ing, i.e., wounded or captured, soldiers in our analysis. Figure 3.A.6 in the Appendix
shows an exemplary entry from the Verlustlisten for a soldier in Italian captivity.

24An extensive discussion of post-1945 South Tyrol with an empirical study of the terrorist attacks can
be found in Belmonte (2022) and Belmonte and Di Lillo (2021).

25We manually classified all entries into four categories: skilled, semi-skilled, and unskilled labor as
well as farming-related occupations.
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In order to obtain an enemy-specific measure of war experience, we locate each entry
in the casualty lists to the specific WWI battle front. We code a binary variable that
captures whether a soldier was killed, wounded, or captured on the Italian front, or
on one of the other fronts the Austro-Hungarian armed forces were fighting on. In
order to assign a casualty list entry to a battle front, we proceed in two steps: first,
we manually code whether an explicitly mentioned place of the recorded event lies on
the Italian front. Second, for entries lacking this information, we rely on historical ac-
counts by Glaise von Horstenau (1932) to infer the front to which a soldier’s military
unit (regiment) was deployed at the time of the recorded entry date. Nearly all Ty-
rolean soldiers were transferred from the Eastern to the Italian front over the summer
of 1915 to counter the Italian attack.26 We leverage this front-specific combat exposure
to identify enemy-specific war grievances.

Emigration Requests The procedure to leave South Tyrol for Germany confronted
eligible heads of households with a two-step emigration process (Alexander, Lechner,
and Leidlmair 1993). In a first step, after the announcement of the Option Agreement
in June 1939, they had to declare their intent to opt for Germany or Italy until Decem-
ber 31, 1939 at the local Italian municipal office. The remainder of the process was han-
dled by the Amtliche Deutsche Ein- und Rückwanderungsstelle (ADERSt, Official German
Immigration and Repatriation Office), an administrative authority specifically created
for facilitating the mass emigration of South Tyroleans. The ADERSt proceeded by
assigning all opting individuals a unique identification number and prepared a per-
sonal file for each opting household to collect any further documentation and corre-
spondence. In the second step of their decision, opters had to go to the local ADERSt
office to formally initiate the emigration procedure by renouncing Italian citizenship
and signing a request for German citizenship. Once the value assessment of property
for compensation was completed and the request processed, households received de-
tails on their departure. All emigrants were first brought to Innsbruck in Austria, then
part of Germany, where they were centrally registered and temporarily housed before
traveling on to their final destination on their own.

Our dataset consists of a random sample of 2,388 ADERSt emigration requests that
were manually digitized at the Archivio di Stato di Bolzano/Staatsarchiv Bozen and first
used in Lochmann (2020).27 While these files often vary substantially in scope and in-

26As can be seen in Figure 3.A.7 and Figure 3.A.8 in the Appendix, the resulting distribution of casu-
alty list entries shows how Tyrolean soldiers first fought on the other fronts, mainly in the East against
Russia, before mostly being moved to the Italian Front after May 1915.

27An estimated 100,000 of these files still exist corresponding to the universe of files from the ADERSt
offices in Meran, Brixen, and Bruneck, while those of the office in Bozen have only fragmentarily sur-
vived. The files are held in boxes of which 25 were randomly drawn, stratified by ADERSt office. On
average, each box contains 93.5 files (sd = 32.5). A more detailed description of the sampling procedure
as well as of the digitization process can be found in Lochmann (2020).
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cluded documents, all of them contain the so-called Abwanderungsantrag (emigration
request). This three-page form lists an extensive number of personal information on
the head of the household and their family members.28 The files contain information
about the place and date of birth, residential address, family status, occupation29, reli-
gion, citizenship, ethnicity, all former places of residence, and, if applicable, military,
criminal, and health records of the applying head of household. Furthermore, the
form records the full name, date and place of birth of the wife and all children of the
applicant. Importantly, also the full name, place of residence and, if applicable, date
of death of the opter’s parents are recorded. The final page records financial assets
and property as well as self-reported information on the favored emigration destina-
tion. Crucially, the file allows us to infer whether the respective household followed
through with their initial option intention: a stamp on the cover sheet or first page of
the request with the letter “A” for “abgewandert” (emigrated) indicates that the file had
been closed and the listed persons definitely emigrated to Germany (Lutt 2016, p. 81).
As an example, a full scan of an emigration request is provided in Figures 3.A.9-3.A.12
in the Appendix.

Historical Census Data We complement our individual-level data with a number
of variables measured on a more aggregate level. We digitize the pre-WWI census
for Tyrol (k. k. Statistische Zentralkommission 1907), containing information on the
municipality-level (Gemeinde) of the resident population and its distribution by gender
and ethnicity, as well as information on the local economic structure.

As our data sources use information from different years and South Tyrolean munici-
palities were subject to various administrative reforms over time, we link all munici-
palities to their corresponding municipality as of 1940, i.e., to the time of the Option.30

To track changes of administrative borders over time, we rely on historical informa-
tion compiled by Storia dei Comuni.31 For all 104 municipalities, we furthermore code
whether they share a border with other Italian provinces or Austria from historical
shapefiles provided by the Geoportal Südtirol (Autonome Provinz Bozen 2022). More-
over, we manually harmonize all reported municipalities in the casualty lists and em-
igration records in order to complement them with municipal-level characteristics.

28While most of the heads of households were men, e.g. as by default husbands decided for their
wives, women could be entitled to the Option in the case of unmarried women of full age or widows.
Indeed, in our sample of personal files, we observe 32.18% (n = 752) female opters.

29In the same way as for the casualty records, we manually classified all entries into four categories:
skilled, semi-skilled, and unskilled labor as well as farming-related occupations. Furthermore, we man-
ually checked whether the individual currently works in their learnt profession.

30As part of a nation-wide policy of centralization, the Fascist regime merged many municipalities
throughout the 1920s and 1930s, reducing the total number of administratively independent municipali-
ties in South Tyrol from 205 in 1900 to 104 in 1940 (Di Michele 2008, p. 229)

31The website can be accessed via http://www.elesh.it/storiacomuni (last accessed on 06/02/2022).

http://www.elesh.it/storiacomuni
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3.3.2 Linking Casualty Lists to Emigration Requests

We develop a cascading algorithm to match individuals in the emigration records
with entries in the WWI casualty lists. We, first, match the father of an individual
to the Ehrenbücher that contains exclusively dead soldiers, and, second, to the Ver-
lustlisten where he might have been recorded as killed, wounded, or captured. Then,
we identify sufficiently old male opters themselves in the Verlustlisten among soldiers
recorded as wounded or captured but having survived the war. We match two records
if an individual’s full name, home town and, if available, year of birth perfectly align
in both datasources.32 A more detailed description of all steps in the matching proce-
dure is given in Section 3.C.

We match 244 emigration requests to entries in the WWI casualty lists. Of these, 210
relate to cases where we could identify the father of an individual in the casualty lists,
while we matched 35 opting individuals with themselves.33 To gauge the accuracy of
our matching rate, consider the following comparison: among the 1,985 emigration
requests which include complete information on fathers, we find 126 (6.3%) dead fa-
thers. This corresponds approximately to the 5.6% death rate among the male Tyrolean
population during World War I.34

Our final dataset, therefore, consists of 2,338 opters to which we matched individual-
level information on war grievances for 244 individuals as well as aggregate-level data
as described in Section 3.3.1. Summary statistics on all used variables are presented in
Table 3.B.1 in the Appendix.

3.3.3 Who emigrated to Germany?

Before discussing our empirical strategy to identify the effect of war grievances, we
provide descriptive evidence on the main determinants of emigrating to Germany.
This exercise serves two purposes: first, it highlights that there are a number of mean-
ingful factors that drive an individual’s emigration behavior. Second, from an econo-
metric perspective, this sheds light on some of the potential confounders driving em-
igration that our variation in enemy-specific war grievances must be orthogonal to.

32Due to our relatively small sample size, we decided against using probabilistic or fuzzy matching
algorithms to keep the matching accuracy as high as possible. Matching via year of birth is only possible
when looking up opters themselves in the casualty lists, as the option files do not provide the date of
birth for the parents. To account for the missing age information in case of linking fathers and sons, we
only consider potential matches if they pass a sanity check of a minimum age difference of 16 years.

33These individual numbers do not add up to 244 as there is one case where both the opter himself
was wounded during World War I as well as his father was recorded as having fallen. Table 3.C.1 in the
Appendix summarizes the matching results.

34This share is derived by dividing the 23,756 entries in the Ehrenbücher, constituting our best estimate
of the total number of fallen soldiers, by the total Tyrolean male population of 422,726 in the 1900 census
(k. k. Statistische Zentralkommission 1907, p. 158), arguably a – if at all overestimated – proxy for the
pool of potential soldiers between 1914 and 1918. This corresponds well to twice of the death rate among
the total Tyrolean population of 2.7% reported in contemporaneous accounts by Winkler (1919).
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Figure 3.2: Determinants of Emigration to Germany
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Notes: This figure plots coefficients from a regression of household i’s emigration behavior on the
full set of individual-level controls: being female, having previous military experience, having ill-
nesses, having a police record, having previously migrated to Germany, having children, being
married, owning property, being out of the labor market, current job being equal to learnt job, be-
ing a farmer, and working in a skilled occupation. Furthermore, all regressions control for age and
its square. Two sets of coefficients are reported: the first set reports coefficients of a multivariate re-
gression on the aforementioned variables (red markers), and the second set (blue markers) reports
coefficients from a regression additionally controlling for municipality fixed effects. 95% confidence
intervals are reported. Full regression results can be found in columns (1) and (2) of Table 3.B.2.

Overall, 57% of opters in our dataset eventually moved to Germany. Figure 3.2 vi-
sualizes the results of a linear regression of a household emigrating on a number of
individual-specific variables obtained from the emigration requests.35 The red mark-
ers show the point estimates and corresponding 95% confidence intervals from a joint
regression on all stated covariates, in addition to linearly and quadratically controlling
for a person’s age.36

The strongest predictors of ultimately not emigrating to Germany are economic fac-
tors, with working in a farming-related occupation or owning property being associ-
ated with a 20 percentage points lower probability to emigrate. Similarly, female heads
of household as well as those with a recorded illness are significantly less likely to
leave for Germany. In contrast, having previously lived in Germany, potentially prox-

35The corresponding results in form of a regression table can be found in Table 3.B.2 in the Appendix.
36As can be seen in Column (2) of Table 3.B.2, the effect of age is negative but decreasing, suggesting

that both relatively young and old people are more likely to emigrate than middle-aged opters.
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ying for existing personal ties, and having a police record, i.e., likely having been in
conflict with Italian authorities, is positively correlated with the probability to follow
through with emigration. When adding municipality fixed effects to account for base-
line differences in emigration behavior between municipalities, results remain largely
unchanged (blue markers).37

In sum, this discussion highlights that numerous economic and demographic factors
influenced the difficult choice South Tyroleans had to make. It should, however, be
noted that these estimates are merely correlational, with no claim to causality. In the
remainder of this paper, we are interested in isolating and causally identifying the
effect of an individual-level war shock on an individual’s identity and behavior. We
now turn to discussing how we leverage South Tyrol’s history during World War I to
exploit variation unrelated to any other factors influencing the emigration decision.

3.4 Identification Strategy

3.4.1 Empirical Setup

The South Tyrol Option and the ensuing mass emigration represents a large and un-
precedented episode of nationalist mobilization. Whether an individual decided to re-
main in Italy or emigrate to Germany was influenced by a multitude of factors, rang-
ing from the socio-economic background to family status and networks. Crucially,
this choice forced individuals to reveal their preference with respect to their national
identity: emigrating to Germany was the “price” they had to pay for retaining their
“Germanness”.38 We focus on the role of war grievances on individual behavior in
this episode of pro-German (and anti-Italian) nationalist mass mobilization. In partic-
ular, we are interested in the effect of war grievances being directed against Italy, as
opposed to other enemies in World War I.

We propose an individual-level grievance shock based on exogenous variation in the
front exposure of South Tyrolean soldiers. To isolate such Italy-specific grievances
from other confounding factors, we exploit Italy’s unexpected entry to World War I as
a natural experiment. In the first step, we identify those individuals in the emigration

37One might furthermore be concerned that the observed emigration behavior was also driven by
administrative factors. For example, the historical literature mentions that the process could take longer
for farmers and landowners due to the necessary value assessment (Alexander, Lechner, and Leidlmair
1993, p. 51). In our main specification, we can directly control for these factors. Moreover, we can
test whether our results are driven by the respective ADERSt officers in charge of the requests – whose
signatures appear on the emigration requests – that might be handling different types of cases or work
under different decision parameters. As shown in column (3) of Table 3.B.2, after the inclusion of officer
fixed effects, being a farmer, being female, owning property, age, and having a police record still remain
the strongest predictors for emigration. Later, we also show that our main results are robust to the
inclusion of ADERSt officer fixed effects.

38See also the discussion of contemporaneous debates among South Tyroleans in Section 3.2.2.
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requests whose relative or who themselves fought in World War I and experienced a
violent war event (see Section 3.3.2). In a second step, within this set of people, we
then identify those whose war-related grievance stems from fighting on the Italian
front and, by extension, having suffered violence caused by Italians.39

In line with insights from social psychology (e.g., Choi and Bowles 2007; Haidt 2013;
Henrich 2020; Tajfel and Turner 1979), we hypothesize that having endured such an
Italy-specific casualty, i.e., a negative exposure to the out-group, intensifies resentment
against Italians. If such grievances mobilize individuals into complying with nation-
alist policy, we expect that the treatment group, i.e., those whose war grievance is
directed against Italy, has higher rates of emigration than the control group, i.e., those
whose war grievance is directed at another enemy. Importantly, this approach allows
us to isolate the enemy-specific component of an individual’s war grievances, thereby
holding fixed having incurred any war grievance in the first place. In other words,
we compare otherwise identical individuals who only differ in the fact that they hold
specifically anti-Italian grievances.

Our main identifying assumption is that a casualty happening on the Italian front is
not systematically related to unobserved factors affecting individuals’ probability to
leave for Germany two decades later. In other words, those emigrating to Germany
were not systematically more or less likely to have been violently exposed on the Ital-
ian front.40 One might worry that individuals were able to select into different fronts;
yet, this is historically implausible. As explained in Section 3.2.1, all South Tyrolean
soldiers were initially fighting on the Eastern front. These South Tyrolean soldiers
were then among the first to be recalled to fight the Italian army on the newly opening
Southern front. This sudden and rapid redeployment led to most subsequent casual-
ties occurring on the Italian front.41 As such, selection into different fronts is ruled out
in this historical setting, allowing for exogenous variation in front exposure. We will
provide further evidence underscoring these claims below (see also Section 3.4.2).

The causal effect of anti-Italian war grievances on emigrating to Germany is estimated
in the following regression:

Emigrateima = γ1 · WarGrievancei + γ2 · WarGrievancei × ItalianFronti

+ X′
i β + θm + µa + ϵima

(3.1)

39Note that we call such a violent war event a “war grievance” in order to distinguish it conceptually
from other grievances people may have held. Crucially, we understand an Italy-specific war grievance
as intensifying the degree of anti-Italian sentiments in individuals.

40We will discuss a number of potential violations of this identifying assumption and provide evi-
dence underscoring our claims in Section 3.4.2 below. Furthermore, in Section 3.5.2 we report that the
estimated size of our main treatment coefficient is stable across a number of different specifications taking
potential alternative explanations into account. This is consistent with the treatment being exogenous.

41This is visualized by the distributions of recorded casualty entries by front in Figure 3.A.7 and
Figure 3.A.8 in the Appendix.
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where Emigratei is a binary variable taking value 1 if household i accepted German
citizenship and emigrated to Germany. WarGrievancei is a dummy variable taking
value 1 if opter i’s family experienced a casualty during WWI; in other words, in-
dividual i was matched to a soldier in our linking procedure. The interaction term
WarGrievancei × ItalianFronti takes value 1 only if said casualty was recorded on the
Italian front. Xi contains an array of individual- and municipal-level controls. Finally,
we include fixed effects for the municipality of residence m of individual i (θm) as well
as for the army unit a in which the soldier incurring the WWI casualty served in (µa).

The estimate of γ1 can be interpreted as the percentage point change in emigration
probability resulting from holding any war grievance. This effect is, however, not
straightforward to interpret, as it captures numerous financial, emotional, and other
factors at once.42 It is furthermore likely biased due to selection into suffering a casu-
alty or even fighting in the war in the first place. One must, for example, have been
of a certain age and healthy enough to have been drawn into the armed forces. Due
to these endogeneity problems, we do not formulate a hypothesis regarding this esti-
mate and remain agnostic about its direction and size. In our analysis, we treat this
effect as a baseline control variable, as our main estimate is conditional on the effect of
WarGrievancei, i.e., having experienced some casualty in the first place.43

Our main coefficient of interest is γ2 and captures the differential effect of a casualty
happening on the Italian front. This allows us to hold constant the fact that an individ-
ual holds any war grievance and isolate the emotional component of such grievances
being directed at Italy. We hypothesize that this effect is positive, meaning that anti-
Italian war grievances make individuals more likely to ultimately emigrate to Ger-
many.44

3.4.2 Threats to Identification

To identify the Italy-specific component of war grievances, we make the identifying
assumption that suffering a casualty on the Italian front is orthogonal to other unob-
served factors driving an individual’s emigration decision. Fighting in World War I is,
of course, not a random event. Moreover, in the absence of randomized assignment
of soldiers to a front, it is in principle possible that soldiers selected themselves or

42Dupraz and Ferrara (2023) show that losing a father in war has long-lasting effects on individuals’
socio-economic outcomes. By identifying from within households who have experienced a casualty in
WWI, we can hold these channels fixed and isolate the enemy-specific direction of the grievance.

43Note that in specifications including army unit fixed effects, the baseline effect of holding any war
grievance cannot be estimated, since the sum of army unit fixed effects is perfectly collinear with experi-
encing a casualty.

44In the main specification, we do not distinguish between different types of war events. We later
show that our results are not affected by controlling for the specific kind of event at the root of Italy-
specific grievances, i.e., whether one’s father was killed, wounded, or captured, or whether the individ-
uals themselves were wounded or captured.
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were systematically selected into specific fronts or army units. Such selection would
compromise our identification strategy, if it were systematically related to soldiers’ or
their children’s later emigration behavior.

We offer four arguments to rule out such potential selection concerns. The first argu-
ment is historical in nature: before May 1915, all South Tyrolean casualties occurred
on other fronts, most of them on the Eastern Front against Russia. With the sudden
opening of the Italian front in 1915, the seven main regiments South Tyrolean soldiers
were fighting in were suddenly redeployed to the South.45 As can be seen in Figures
3.A.7 and 3.A.8 in the Appendix, soon afterwards a large majority of casualties were
indeed recorded on the Italian front. Given the unexpected nature of Italy’s entry into
the war and the sudden and nearly complete reassignment of South Tyrolean soldiers,
systematic selection of soldiers into fighting on a specific front was highly improba-
ble. As such, we argue that, conditional on having participated in the war, the front a
soldier fought on is orthogonal to other factors influencing their families’ emigration
behavior two decades later.

Second, we show that South Tyrolean soldiers who experienced a WWI casualty in
WWI but did so on different fronts, were not systematically different from each other.
Drawing on soldier-level data from the universe of fallen South Tyrolean soldiers, we
test whether pre-war characteristics predict dying on the Italian front (Table 3.1). Sol-
diers who died on the Italian front, relative to other fronts, do not differ with respect
to their socio-economic background and come from similarly sized towns that have
a comparable ethnic and economic structure. There are three variables that appear to
predict dying on the Italian front: the soldier’s age, marital status, and being part of
the reserve force. These factors are the mechanical result of the development of the
war: only with the outbreak of the war against Italy were soldiers from reserve units
drafted en masse to ensure the defense of Austrian territory in the South.46 These
men were on average older and more likely to be married. When omitting soldiers
from reserve units from the balancing table (see Appendix Table 3.B.3), we find that
observable individual characteristics are well balanced; only age continues to be sig-
nificantly different, with those dying (later) on the Italian front being, as expected,
slightly younger.47 We conclude that the location where an individual experienced a

45The Austro-Hungarian armed forces recruited soldiers based on territorial principles, such that
regiments were comprised of soldiers from the same districts. Most Tyrolean soldiers served in the 4
Kaiserjäger and 3 Landesschützen regiments (Wandruszka and Urbanitsch 1987). Indeed, in our WWI ca-
sualty records about 80% of entries can be attributed to these seven regiments.

46More specifically, we observe two types of reserve forces in our data, the Austrian Imperial Land-
sturm and the Tyrol-specific Standschützen. Both were militia-type units that could be called up as the
“last reserve” in case of an imminent threat to Tyrol’s territorial integrity, as happened in May 1915 when
their first order was to hold the Italian front until the arrival of the regular troops. Importantly, reserve
soldiers fought in separate units from the regular forces throughout the war (Glaise von Horstenau 1932).
This allows us to later single them out and control for potential bias by including army unit fixed effects.

47In our main results, we always control for the birth year of individuals as well as army unit fixed
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Table 3.1: Balancing of Soldiers on Italian vs. Other Fronts

Other Front Italian Front Diff. P-val. Obs.

Individual characteristics

Birth Year 1885.69 1886.05 -0.36∗ (0.07) 6718
Farmer 0.46 0.46 -0.00 (0.86) 6489
Skilled Occupation 0.30 0.32 -0.01 (0.24) 6489
Married 0.24 0.28 -0.04∗∗∗ (0.00) 6202
Reserve Force 0.06 0.26 -0.20∗∗∗ (0.00) 6145

Municipal characteristics

Total Population 4452.31 4662.04 -209.73 (0.14) 7210
Population Density (per ha) 27.24 29.21 -1.97 (0.38) 6869
Share Male (%) 50.09 49.99 0.10∗∗ (0.03) 7210
Share Italian (%) 3.51 3.52 -0.00 (0.98) 7210
Share German (%) 88.52 89.08 -0.56 (0.28) 7210
Share Ladin (%) 5.50 4.79 0.71 (0.16) 7210
Share Taxable Land (%) 85.13 85.45 -0.32 (0.48) 6869
No. Factories 0.14 0.15 -0.01 (0.28) 7210
Cattle per capita 0.34 0.34 0.00 (0.70) 7210

Notes: This table reports results from two-group mean-comparison tests by treatment status, i.e.,
whether a war grievance happened on Italian or another front. Columns report group averages, the
difference between averages, p-values for mean equality, and the number of observations. The sample
includes all dead South Tyrolean soldiers from Ehrenbücher for whom we were able to locate their death
on a specific front. Significance levels: ∗∗∗ p<0.01, ∗∗ p<0.05, and ∗ p<0.1.

violent war event is unrelated to a number of soldier-specific observable characteris-
tics. Given that the same army units and even the same individual soldiers served
first on the Eastern and then on the Italian front, this result is not surprising and in
line with historical evidence.

Third, we show that having suffered an Italy-specific war grievance does not predict
other individual-level outcomes relating to the emigration decision. We report con-
ditional averages of our main control variables in Table 3.2, depending on their treat-
ment status. We find very few systematic differences between treated and untreated
individuals. Importantly, this holds for socio-economic outcomes which strongly pre-
dict emigration behavior, such as being a farmer or owning property. While this anal-
ysis does not directly test for selection into front exposure, it shows that the treatment
has no meaningful effects on other variables.

Fourth, we address potential sources of selection directly in our main regressions. One
concern is that individuals were drafted into certain army units based on geographic
location. If this correlates with other geographic determinants of emigration, our re-
sults might be biased. In fact, the Austro-Hungarian Army drafted soldiers into army

effects. Later on, we also show that our results are robust to control for the birth year of fathers as well
as for the direct exclusion of reserve force soldiers from our sample.
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Table 3.2: Summary Statistics by Treatment of Matched Opters

Other Front Italian Front Diff. P-val. Obs.

Emigrated to Germany 0.48 0.60 -0.13∗∗ (0.05) 242
Birth Year 1907.50 1905.88 1.62 (0.21) 242
Female 0.26 0.28 -0.02 (0.70) 242
Military Service 0.55 0.55 -0.00 (0.98) 242
Illness 0.11 0.12 -0.01 (0.80) 242
Police Record 0.04 0.02 0.02 (0.36) 242
Previously Germany 0.06 0.07 -0.01 (0.81) 242
Children 0.31 0.36 -0.05 (0.37) 242
Married 0.28 0.28 0.00 (0.94) 242
Owns Property 0.29 0.24 0.05 (0.39) 222
Out of Labor Market 0.03 0.09 -0.06∗ (0.05) 236
Works in Learnt Job 0.78 0.81 -0.03 (0.60) 242
Farmer 0.52 0.51 0.01 (0.87) 242
Skilled Occupation 0.32 0.29 0.02 (0.69) 242

Notes: This table reports averages of the control variables used in the main analysis, conditional
on treatment status, i.e., whether the war grievance happened on the Italian front or on another
front. Differences and p-values from two-group mean-comparison tests are included. These av-
erages are drawn from the sample of all opters who we could link to a violent war experience
and for which we could locate the event to a front of WWI. While we matched 244 opters to WWI
casualty records, for 2 individuals we could not assign their casualty to a battlefront.

units based on their municipality of origin (Wandruszka and Urbanitsch 1987). To
control directly for such potential selection effects, we show that our baseline results
are robust to including army unit as well as municipality fixed effects.48 Any po-
tential selection into army units based on municipalities is therefore controlled for.
Moreover, common shocks affecting individuals in the same locality, army unit, or
age cohort are of no concern once these fixed effects are included. Any remaining
bias must stem from a systematic individual-level relationship between holding Italy-
specific war grievances and emigrating to Germany. Additionally, Figure 3.A.3 in the
Appendix shows that there is no obvious geographic pattern in the local share of ca-
sualties recorded on the Italian front.49

3.5 Results

3.5.1 Main Results

In Table 3.3, we report our main results from estimating Equation (3.1). Throughout
all five columns, we find a positive and significant effect for a war grievance stem-

48We return to these tests in Section 3.5.2 when we discuss Table 3.4. In Section 3.5.2, we discuss
further robustness tests addressing concerns that certain subgroups might be driving our results. Our
results are robust to these different specifications.

49Figure 3.A.4 additionally shows the geographic distribution of matched individuals by treatment
status, i.e., from which front the war grievance originated.
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ming from the Italian front, relative to it happening on another front. Column (1)
reports the estimates from a regression without any controls. The first coefficient esti-
mate of -0.097 (standard error: 0.048) captures the effect of holding any war grievance.
Individuals whose fathers or who themselves experienced a casualty in WWI were
9.7 percentage points less likely to emigrate to Germany than individuals who did
not hold war grievances. As discussed in Section 3.4.1, we do not interpret this ef-
fect causally as it may well be biased. The second coefficient estimate of 0.126 (stan-
dard error: 0.063) captures the differential effect of having experienced a casualty on
the Italian front. Under our identifying assumption, we interpret this effect causally:
holding an Italy-specific war grievance causes individuals to be 12.6 percentage points
more likely to emigrate to Germany. Relative to a baseline emigration probability of
57%, this amounts to a 20 percent increase. Note again that this effect is identified
from within those individuals who hold any war grievance, enabling us to disentan-
gle whom the war grievance is directed at.

The remainder of the table shows that this result remains stable with the inclusion
of various control variables and fixed effects. The estimated effect of Italy-specific
war grievances on an individual’s observed emigration behavior lies consistently be-
tween 0.11 and 0.15. That is, relative to other households who hold comparable war
grievances, those war grievances which are directed specifically against Italy increase
the probability of moving to Germany by 11 to 15 percentage points. In column (2),
we add individual-level controls and control non-parametrically for age by adding a
dummy variable for all observed birth years of opters.50 While the estimate for the
main war grievance effect decreases and becomes insignificant, the estimate for the
Italian interaction remains unaffected.

One concern is that soldiers were systematically selected into army units in a way that
correlates with their later emigration behavior. While this is unlikely – soldiers were
drafted into army units based on predetermined geographic areas, but not assigned
to different fronts based on this selection – we nevertheless address these concerns.
To control for potential selection into military units, we control for army unit fixed
effects in column (3). In doing so, we hold fixed soldiers’ battle exposure and, thereby,
abstract away from other army unit-specific experiences, e.g., whether certain units
participated in particularly intense battles. The coefficient increases slightly in magni-
tude but, importantly, remains qualitatively similar and significant.51

Finally, columns (4) and (5) address the worry that unobserved local conditions simul-
taneously affect serving on the Italian front as well as emigration. In column (4), we

50The set of individual-level control variables corresponds to all determinants of the emigration deci-
sion discussed in Section 3.3.3.

51Note that from this specification onward the baseline effect of holding any war grievance can no
longer be estimated as it is perfectly collinear with the sum of the army unit fixed effects.
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Table 3.3: Main Results

Emigrated to Germany

(1) (2) (3) (4) (5)

War Grievance -0.097∗∗ -0.065
(0.048) (0.046)

War Grievance × Italian Front 0.126∗∗ 0.119∗ 0.145∗∗ 0.146∗∗ 0.109∗

(0.063) (0.061) (0.064) (0.066) (0.058)

Individual Controls - ✓ ✓ ✓ ✓
Municipality Controls - - - ✓ -
Birth Year FE - ✓ ✓ ✓ ✓
Army Unit FE - - ✓ ✓ ✓
Municipality FE - - - - ✓

Observations 2338 2032 2032 1680 2016
Adjusted R2 0.001 0.246 0.248 0.248 0.391
Dependent Variable Mean 0.572 0.570 0.570 0.518 0.569

Notes: This table reports estimates of Equation (3.1). The dependent variable is the observed emi-
gration behavior of household i. The first explanatory variable captures whether household i holds
a war grievance, i.e., whether the individual or their father experienced a casualty in WWI. The
second explanatory variable captures whether the war grievance of household i happened on the
Italian front. Individual-level controls include the following variables: being female, having pre-
vious military experience, having illnesses, having a police record, having previously migrated to
Germany, having children, being married, owning property, being out of the labor market, current
job being equal to learnt job, being a farmer, and working in a skilled occupation. Municipal-level
controls include the following variables: total population, population density, male population
share, Italian population share, German population share, Ladin population share, taxable area,
number of factories, and cattle per capita. Birth year fixed effects control non-parametrically for
opting individual i’s birth year. Army Unit fixed effects are dummies for the regiment in which
the soldier, i.e., opting individual i or i’s father, was assigned to during World War I at the time of
the casualty. Municipality fixed effects are dummies for the municipality individual i lives in. We
report heteroskedasticity-robust standard errors. Significance levels: ∗∗∗ p<0.01, ∗∗ p<0.05, and
∗ p<0.1.

report estimates from a regression where we include municipality-level controls on
the local demography (e.g., share of Italian speakers, population density) as well as
economic activity (e.g., number of factories, share of cultivated area) measured before
World War I. Again, the estimates remain very similar. In column (5), we go further
and include fixed effects for the municipality an individual lives in, in order to control
for any unobservable local aspects that might correlate with front exposure and emi-
gration behavior. While our estimated coefficient of interest is slightly reduced in this
more demanding specification, it remains qualitatively similar.

Across specifications, the estimated effect of holding an Italy-specific war grievance
on observed emigration behavior remains stable. This is consistent with historical
evidence that there was no systematic (self-)selection into experiencing a war event
on the Italian front. Under our identifying assumption – that a war event happening
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on the Italian front is not systematically related to unobserved factors affecting one’s
emigration probability – we interpret these coefficients causally. We find strong evi-
dence for anti-Italian war grievances driving individuals’ willingness to comply with
the nationalist mass mobilization to emigrate to Germany.

3.5.2 Robustness Checks

In this section, we show that our estimated effect is robust to testing for a series of po-
tential concerns. In particular, under non-random selection into treatment, the causal
interpretation of our estimated effect would no longer hold. However, any such con-
cern would have to argue that specific soldiers were selected into experiencing a ca-
sualty on the Italian front. The concern would simultaneously have to maintain that
these individuals or their descendants were also more likely to emigrate to Germany.
In Section 3.4.2, we already addressed this concern by arguing that Italian front expo-
sure is exogenous to soldier characteristics. We now directly test for a series of these
concerns by augmenting our main specification.

In the first set of robustness checks, we focus on potential selection into treatment.
One might, for example, be concerned that biographic, geographic, or administrative
factors determined the front a soldier fought on. While this is not problematic in itself,
it would bias our results if these factors were also systematically related to individuals’
emigration behavior. In our main results, reported in Table 3.3, we already added fixed
effects controlling for army unit assignment, municipality, and age. In Table 3.4, we
document that the estimated effect of war grievances on emigration behavior remains
stable under more demanding fixed effects specifications.52

We have so far controlled for potential selection based on age and municipality of the
opting individuals themselves. One might, however, be concerned that these spec-
ifications do not adequately address selection into treatment based on fathers’ char-
acteristics. To rule out that selection happened based on fathers’ origin, we include
fixed effects for fathers’ hometowns in column (2). Similarly, one might be worried
that opters’ fathers were selected into fighting on the Italian front based on their age.
We test for this concern by including fixed effects for the birth year of opters’ fathers
in column (3). In both regressions, the result remains stable, with it becoming even
larger in magnitude and more significant in column (3).

Moreover, one might be concerned that individuals from certain areas and certain age
cohorts differ in their readiness to emigrate to Germany. While we partly address this
in column (1), we might also want to control for the interaction of these indicators as,
for example, one might be concerned with local cohorts behaving differently. If these

52Column (1) corresponds to the strictest specification of our main results (column (5) in Table 3.3)
and is included for reference.



138 ECONOMICS OF SOCIAL NORMS & IDENTITY

Table 3.4: Robustness – Alternative Fixed Effects

Emigrated to Germany

(1) (2) (3) (4)

War Grievance × Italian Front 0.109∗ 0.114∗ 0.178∗∗ 0.171∗∗

(0.058) (0.063) (0.073) (0.081)

Individual Controls ✓ ✓ ✓ ✓
Birth Year FE ✓ ✓ ✓ ✓
Army Unit FE ✓ ✓ ✓ ✓
Municipality FE ✓ ✓ ✓ -
Father Municipality FE - ✓ ✓ ✓
Father Birth Year FE - - ✓ ✓
Birth Period × Municipality FE - - - ✓

Observations 2016 1639 1630 1459
Adjusted R2 0.391 0.419 0.424 0.457
Dependent Variable Mean 0.569 0.532 0.533 0.530

Notes: The table reports coefficients and standard errors from regressions as laid out in
Equation (3.1) The dependent variable is the observed emigration behavior of house-
hold i. The explanatory variable captures whether household i holds a war grievance,
i.e., the individual or their father experienced a casualty in WWI, and whether the
war grievance happened on the Italian front. Individual-level controls are identical
to those reported in the main results (Table 3.3). Birth year fixed effects control non-
parametrically for opting individual i’s birth year. Army Unit fixed effects are dum-
mies for the regiment in which the soldier, i.e., opting individual i or i’s father, was
assigned to during WWI at the time of the casualty. Municipality fixed effects are dum-
mies for the municipality individual i lives in. Column (1) reports the estimated coef-
ficients from our preferred specification (Column (5) in Table 3.3). Column (2) includes
fixed effects for the municipality of the father of individual i. Column (3) includes birth
year fixed effects for the father of individual i. Column (4) includes a fixed effect for
every birth period times municipality cell; these birth periods are constructed by bin-
ning 5-year cohorts of birth years. We report heteroskedasticity-robust standard errors.
Significance levels: ∗∗∗ p<0.01, ∗∗ p<0.05, and ∗ p<0.1.

local cohorts were also differentially impacted by front exposure during WWI, this
might bias our results. In column (4), we report results from a regression in which
we add fixed effects for the interaction between municipality and binned 5-year birth
cohorts. Again, results remain largely unchanged.

In the Appendix, we perform tests addressing two further concerns. We have ar-
gued that our results isolate the effect of the direction of a grievance, while hold-
ing any other effects of war grievances fixed. However, there are different kinds of
war grievances, relating to who exactly and how someone was affected in WWI. In Ta-
ble 3.B.4, we show that our results are robust to adding fixed effects for the source of
the casualty, i.e., whether the father or the opting individual themselves was affected.
Relatedly, controlling for the specific type of casualty, i.e., whether the respective sol-
dier was killed, wounded, or captured, also does not significantly change our results.
Furthermore, we show that holding fixed the year in which a casualty happened does
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not affect our results. This allows us to compare individuals whose casualty occurred
in the same year but on different fronts, thereby addressing the concern that Italy-
specific war grievances might capture the effect of casualties happening later in the
war. Finally, one might be concerned that the bureaucratic process of the option pro-
cedure systematically drives our findings. In Table 3.B.5, we show that our results are
unaffected by the inclusion of fixed effects for the specific ADERSt office at which the
request was filed and for the ADERSt officer who handled the specific case.

A second set of potential concerns relates to certain subgroups driving our effects,
which we address in Table 3.5.53 First, one might be worried that individuals with a
higher exposure to Italians drive our results. For example, if individuals from villages
with a higher share of Italians harbor stronger anti-Italian sentiments to begin with, it
would be conceivable that they are more likely to self-select into fighting on the Italian
front as well as leaving Fascist Italy for Germany in 1940. In column (2), we drop all
individuals from municipalities with an above-median share of Italian population as
recorded in the pre-WWI census, which does – despite the significant drop in sample
size – not change the estimated effect.

A related argument could be made about individuals from border regions exhibiting
different behavior. People living closer to the Austrian (after 1938 German) border
might per se have stronger connections to Germany, affecting both their likelihood
to emigrate as well as to fight on the Italian front. When dropping individuals from
municipalities bordering Austria, the reported effect in column (3) remains almost
unchanged. Analogously, dropping individuals from municipalities on the border to
the rest of Italy, with potentially closer relations with Italians, does not affect our main
coefficient of interest as shown in column (4). In column (5), we drop all individuals
from border regions, again leaving our results unchanged.

Finally, in column (6) we return to the issue of soldiers drafted from the reserve force.
As discussed in Section 3.4.2, these soldiers were only deployed en masse when the
Italian front opened in 1915 and differed significantly by age and marital status, as
compared to regular soldiers. While the inclusion of army unit fixed effects in our
main specification already assured that our results are estimated only from within
army units, we might still be worried that reserve soldiers drive our results. Nev-
ertheless, when dropping all matched individuals linked to soldiers from the reserve
force from our sample, we find, if at all, more positive and significant effects of Italy-
specific war grievances on emigration behavior.

53Again, column (1) provides the strictest specification from our main findings in Table 3.3 for refer-
ence.
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Table 3.5: Robustness – Subsamples

Emigrated to Germany

(1) (2) (3) (4) (5) (6)
Full

Sample
≤ Mdn
Italian

No AT
Border

No IT
Border

No
Border

No
Reserve

War Grievance × Italian Front 0.109∗ 0.136∗ 0.148∗∗ 0.113∗ 0.137∗ 0.145∗∗

(0.058) (0.077) (0.071) (0.061) (0.071) (0.061)

Individual Controls ✓ ✓ ✓ ✓ ✓ ✓
Birth Year FE ✓ ✓ ✓ ✓ ✓ ✓
Army Unit FE ✓ ✓ ✓ ✓ ✓ ✓
Municipality FE ✓ ✓ ✓ ✓ ✓ ✓

Observations 2016 1020 1641 1871 1553 1983
Adjusted R2 0.391 0.401 0.432 0.404 0.444 0.396
Dependent Variable Mean 0.569 0.476 0.547 0.570 0.547 0.568

Notes: The table reports coefficients and standard errors from regressions as laid out in Equation (3.1) The de-
pendent variable is observed emigration behavior of household i. The explanatory variable captures whether
household i holds a war grievance, i.e., the individual or their father experienced a casualty in WWI, and
whether the war grievance happened on the Italian front. Individual-level controls are identical to those re-
ported in the main results (Table 3.3). Birth year fixed effects control non-parametrically for opting individual
i’s birth year. Army Unit fixed effects are dummies for the regiment in which the soldier, i.e., opting individual
i or i’s father, was assigned to during WWI at the time of the casualty. Municipality fixed effects are dummies
for the municipality individual i lives in. Column (1) reports the estimated coefficients from our preferred spec-
ification (Column (5) in Table 3.3). Column (2) drops individuals from municipalities with a pre-WWI above-
median share of Italian population (1.61%). Column (3) drops individuals from municipalities with a border to
the rest of Italy. Column (4) drops individuals from municipalities with a border to Austria. Column (5) drops
individuals from all border-municipalities. Column (6) drops individuals whose casualty was reported as part
of the reserve force (Landsturm or Standschützen). We report heteroskedasticity-robust standard errors. Signifi-
cance levels: ∗∗∗ p<0.01, ∗∗ p<0.05, and ∗ p<0.1.

3.6 Conclusion

Nationalism has been a powerful force in history. In particular, feelings of national
identity and resentment have the power to mobilize large masses of individuals. In
this paper, we have studied a unique case of nationalist mobilization: the mass em-
igration of almost half of South Tyrol’s population to Nazi Germany. Crucially, this
event was driven by deep feelings about national identity and cultural belonging. We
ask whether grievances from a war long passed can influence individuals’ behavior in
such episodes of nationalist mass mobilization. We exploit South Tyrol’s history as a
unique natural experiment to tackle this question. Using exogenous variation in sol-
diers’ front experience during World War I, we can isolate the effect of war grievances
directed at Italy, thereby abstracting away from other financial or emotional effects of
war grievances. We find that holding such Italy-specific war grievances increases an
individual’s probability to emigrate to Germany by around 10 to 15 percentage points.
We show that this effect is stable in a series of robustness tests.

The results of this paper contribute to a growing research agenda examining the roots
of nationalism and, more broadly, the determinants of successful nation-building poli-



WAR, GRIEVANCES & NATIONALISM 141

cies (Rohner and Zhuravskaya 2023). We show how war grievances and feelings about
the out-group are powerful and persistent drivers of individual behavior in times of
extreme nationalist mass mobilization. Our results highlight the long-lasting negative
imprints wars can leave on the identity and behavior of ordinary citizens.



142 ECONOMICS OF SOCIAL NORMS & IDENTITY



Appendix to Chapter 3

3.A Additional Figures

Figure 3.A.1: Italian Front during World War I
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Figure 3.A.2: Propaganda Poster

(a) Anti-Italian WWI Postcard

(b) “Heim ins Reich” Propaganda Poster

Notes: Panel (A) shows an Austro-Hungarian postcard from World War I with a German, a Bosnian, an Austrian,
and a Hungarian soldier (from left to right). The text reads “May God punish unfaithful Italy!” Source: Eu-
ropeana 1914-1918 (2011). Panel (B) shows a Nazi propaganda poster advertizing the mass relocation of South
Tyroleans to Nazi Germany. It emphasizes the pan-German ideology that South Tyroleans were members of the
German nation and, thus, by emigrating to Germany were fulfilling their duty to their nation. The German text
on the top reads “Greater Germany is calling!”, while the bottom explicitly states the “Heim ins Reich!” (“Back
to the Empire!”) parole. Source: Obermair (2021)
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Figure 3.A.3: Geographic distribution of Italian front share by municipality

Notes: This figure shows a municipality-level map of South Tyrol as of 1940. The municipalities are
shaded according to the relative share of soldiers who died on the Italian Front in WWI among all
soldiers recorded in the Ehrenbücher originating from this municipality.

Figure 3.A.4: Geographic distribution of Italian front treatment (only matched)

Notes: This figure shows a municipality-level map of South Tyrol as of 1940. Every matched indi-
vidual is plotted with a dot within the borders of their municipality of residence. Green triangles
indicate that the individual is assigned to the “Italian front” treatment group, and grey circles indi-
cate that it was assigned to the “Other fronts” control group.
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Figure 3.A.5: Exemplary entry in Ehrenbücher

Notes: The entry shows the memorial page for Franz Abart from Meran. He was born on May 20,
1880, in Meran, was married and worked as wallpaperer. He served as platoon leader in the 4th

regiment of the Tiroler Kaiserjäger (“Imperial Tyrolean Riflemen”). He was killed on June 10, 1916,
at Monte Arlta, Italy. Source: Tiroler Landesmuseen (2014)

Figure 3.A.6: Exemplary entry in Verlustlisten

Notes: Entry for Alois Ennemoser recorded in Verlustliste No. 397 from May 22, 1916. He originated
from the municipality of Platt in the district of Meran in Tyrol and served as Reservejäger (reserve
rifleman) in Company No. 5 of Regiment No. 3 of Tiroler Kaiserjäger (“Imperial Tyrolean Riflemen”)
and was held in war captivity in Volterra, Italy. Source: Verein für Computergenealogie (2021)
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Figure 3.A.7: Distribution by Front Status (Ehrenbücher)

Notes: This figure shows the distribution of entries in the Ehrenbücher by the front on which they
were recorded. We include all entries for which we could infer the front as follows: (i) explicit
mention of place of death and (ii) deployment at the time of death of military unit (regiment) in
which soldier was recorded to have served from Glaise von Horstenau (1932). The dashed vertical
line indicates the Italian war entry in May 1915.

Figure 3.A.8: Distribution by Front Status (Verlustlisten)

Notes: This figure shows the distribution of entries in the Verlustlisten by the front on which they
were recorded. We include all entries for which we could infer the front as follows: (i) explicit
mention of place of recorded event and (ii) deployment at time of recorded event of military unit
(regiment) in which soldier was recorded to have served from Glaise von Horstenau (1932). The
dashed vertical line indicates the Italian war entry in May 1915.
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Figure 3.A.9: Cover Sheet of Personal Folder

Notes: This figure and the following figures (Figures 3.A.10-3.A.12) show scans of an exemplary
option file from our dataset. In particular, this figure shows the cover sheet of the file folder of one
option file. Among others, the individual opter’s unique case number (here: 230 495) can be seen as
well as the stamps indicating their emigration status (here: in upper-right corner the stamp “A” for
“abgewandert” (emigrated) can be seen. This stamp superseded the stamp “Z” for “zurückgestellt”
(shelved) that all files received while being processed)



WAR, GRIEVANCES & NATIONALISM 149

Figure 3.A.10: Emigration Request – Page 1

Notes: This figure is a continuation of the option file from Figure 3.A.9. It shows the first page of
the Abwanderungsantrag (Emigration Request) an individual filed when finally applying for German
citizenship and emigration to Germany. On this page the individual declares their intent to leave for
Germany. The municipality of the office, the date, and the signatures of the officer and individual
are visible. The stamps indicating the emigration status (here: A for “abgewandert” (emigrated)) are
included again on this page.
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Figure 3.A.11: Emigration Request – Page 2

Notes: This figure is a continuation of the option file from Figures 3.A.9-3.A.10. On the second page
of the Emigration Request the main biographic details of the individual are recorded. It includes
six sections on (A) the applicant, (B) co-applying family members, (C) parents of the applicant, (D)
criminal records, (E) health records, (F) all places of residence since birth.
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Figure 3.A.12: Emigration Request – Page 3

This figure is a continuation of the option file from Figures 3.A.9-3.A.11. On the third and final page
to be filled in, information on the applicant’s financial situation, family status, employment status
are listed and further solicitations regarding the emigraton are recorded. It finishes with the date
and place of the application and the name and signature of the officer in charge of the file and the
applicant.
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3.B Additional Tables

Table 3.B.1: Summary Statistics

Mean Median Std. Dev. Min. Max. Obs.

PANEL A: Individual-level Variables

Emigrated to Germany 0.57 1.00 0.49 0.00 1.00 2,338
War Grievance 0.10 0.00 0.31 0.00 1.00 2,338
Female 0.32 0.00 0.47 0.00 1.00 2,337
Age 38.72 34.00 16.79 13.00 88.00 2,320
Military Service 0.44 0.00 0.50 0.00 1.00 2,318
Illness 0.14 0.00 0.35 0.00 1.00 2,315
Police Record 0.06 0.00 0.24 0.00 1.00 2,315
Previously Germany 0.13 0.00 0.34 0.00 1.00 2,338
Children 0.27 0.00 0.44 0.00 1.00 2,337
Married 0.26 0.00 0.44 0.00 1.00 2,332
Owns Property 0.26 0.00 0.44 0.00 1.00 2,157
Out of Labor Market 0.14 0.00 0.35 0.00 1.00 2,257
Works in Learnt Job 0.74 1.00 0.44 0.00 1.00 2,294
Farmer 0.41 0.00 0.49 0.00 1.00 2,338
Skilled Occupation 0.31 0.00 0.46 0.00 1.00 2,338

PANEL B: Municipal-level Variables

Total Population 5274.23 2461.00 6062.82 152.00 23513.00 2,313
Population Density (per ha) 9.33 0.67 51.74 0.03 408.88 1,946
Share Male (%) 48.97 49.20 2.17 45.58 57.11 2,313
Share Italian (%) 1.95 1.61 2.65 0.00 24.59 2,313
Share German (%) 91.96 96.63 13.76 0.30 100.03 2,313
Share Ladin (%) 1.55 0.00 12.12 0.00 99.70 2,313
Share Taxable Land (%) 90.11 95.89 13.65 12.50 99.19 1,946
No. Factories 0.03 0.00 0.25 0.00 3.00 2,313
Cattle per capita 0.28 0.22 0.24 0.00 1.10 2,313

PANEL C: Within Matched Individuals

Italian Front 0.53 1.00 0.50 0.00 1.00 242
Matched Father 0.86 1.00 0.35 0.00 1.00 242
Matched Opter 0.14 0.00 0.35 0.00 1.00 242
Died 0.52 1.00 0.50 0.00 1.00 242
Wounded 0.29 0.00 0.46 0.00 1.00 242
Captured 0.19 0.00 0.39 0.00 1.00 242

Notes: This table reports summary statistics of the covariates used in our analysis. Panel A reports sum-
mary statistics on the individual-level (household-level) variables drawn from the emigration requests. Panel
B reports summary statistics on the municipalities of individuals in the option request data, where the
municipality-level data is drawn from the 1900 census. Panel C reports variables conditional on being
matched to records in the World War I casualty lists.
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Table 3.B.2: Determinants of Emigration

Emigrated to Germany

(1) (2) (3)

Female -0.206∗∗∗ -0.177∗∗∗ -0.089∗∗∗

(0.030) (0.028) (0.024)

Age -0.024∗∗∗ -0.024∗∗∗ -0.014∗∗∗

(0.004) (0.004) (0.003)

Age2 0.000∗∗∗ 0.000∗∗∗ 0.000∗∗∗

(0.000) (0.000) (0.000)

Military Service 0.008 -0.001 0.003
(0.025) (0.024) (0.022)

Illness -0.103∗∗∗ -0.061∗∗ -0.025
(0.030) (0.029) (0.026)

Police Record 0.110∗∗∗ 0.101∗∗ 0.064∗∗

(0.041) (0.040) (0.032)

Previously Germany 0.126∗∗∗ 0.096∗∗∗ 0.041
(0.031) (0.030) (0.027)

Children -0.007 0.011 0.031
(0.031) (0.028) (0.024)

Married -0.013 -0.013 -0.009
(0.034) (0.031) (0.028)

Owns Property -0.277∗∗∗ -0.221∗∗∗ -0.114∗∗∗

(0.027) (0.025) (0.024)

Out of Labor Market -0.088∗∗ -0.056 -0.002
(0.039) (0.037) (0.035)

Works in Learnt Job -0.020 -0.024 -0.030
(0.024) (0.023) (0.020)

Farmer -0.286∗∗∗ -0.190∗∗∗ -0.095∗∗∗

(0.030) (0.031) (0.028)

Skilled Occupation -0.048∗ -0.021 -0.018
(0.028) (0.027) (0.024)

Municipality FE - ✓ ✓
ADERSt Officer FE - - ✓

Observations 2038 2006 1934
Dependent Variable MeanHELPME 0.571 0.568 0.568
R2 0.242 0.403 0.557

Notes: This table reports results from a regression of observed emigration behavior on
the set of control variables we use in our main regression shown in Equation (3.1). The
only difference concerns the age variable: while the main results tables (e.g., Table 3.3)
control for age non-parametrically, this regression imposes a functional form on age. It
includes age linearly and as a squared term. Column (1) reports estimates from a regres-
sion on these covariates only. Column (2) controls for municipality fixed effects. Col-
umn (3) control for ADERSt officer fixed effects. For a more detailed discussion, see the
table notes in Table 3.B.5. Significance levels: ∗∗∗ p<0.01, ∗∗ p<0.05, and ∗ p<0.1.
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Table 3.B.3: Balancing of Soldiers by Front (excluding Reserve Force)

Other Front Italian Front Diff. P-val. Obs.

Individual characteristics

Birth Year 1886.55 1888.38 -1.83∗∗∗ (0.00) 4819
Farmer 0.48 0.48 -0.00 (0.98) 4672
Skilled Occupation 0.28 0.28 -0.00 (0.72) 4672
Married 0.21 0.20 0.01 (0.38) 4484

Municipal characteristics

Total Population 4135.48 4545.72 -410.24∗∗ (0.01) 5148
Population Density (per ha) 27.30 29.62 -2.32 (0.39) 4984
Share Male (%) 50.15 50.04 0.12∗∗ (0.02) 5148
Share Italian (%) 3.40 3.78 -0.37∗ (0.09) 5148
Share German (%) 88.52 89.55 -1.03 (0.10) 5148
Share Ladin (%) 5.92 4.20 1.72∗∗∗ (0.00) 5148
Share Taxable Land (%) 0.85 0.86 -0.01 (0.16) 4984
No. Factories 0.14 0.15 -0.01 (0.46) 5148
Cattle per capita 0.35 0.34 0.01 (0.26) 5148

Notes: This table reports results from two-group mean-comparison tests by treatment status, i.e., whether
a war grievance happened on Italian or another front. Columns report group averages, the difference
between averages, p-values for mean equality, and the number of observations. The sample includes all
dead soldiers from Ehrenbücher that originate from municipalities in South Tyrol and for which we were
able to locate their death on a specific front. Soldiers that served in reserve force regiments (Landsturm and
Standschützen) are excluded from the sample. Significance levels: ∗∗∗ p<0.01, ∗∗ p<0.05, and ∗ p<0.1.
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Table 3.B.4: Robustness – Types of War Grievances

Emigrated to Germany

(1) (2) (3) (4) (5)

War Grievance × Italian Front 0.109∗ 0.114∗∗ 0.107∗ 0.130∗ 0.143∗

(0.058) (0.058) (0.062) (0.071) (0.082)

Individual Controls ✓ ✓ ✓ ✓ ✓
Birth Year FE ✓ ✓ ✓ ✓ ✓
Army Unit FE ✓ ✓ ✓ ✓ ✓
Municipality FE ✓ ✓ ✓ ✓ ✓
Casualty Source FE - ✓ - - ✓
Casualty Type FE - - ✓ - ✓
Casualty Year FE - - - ✓ ✓

Observations 2016 2016 2016 2016 2016
Adjusted R2 0.391 0.392 0.390 0.392 0.392
Dependent Variable Mean 0.569 0.569 0.569 0.569 0.569

Notes: The table reports estimates of Equation (3.1). The dependent variable is the observed
emigration behavior of household i. The explanatory variable for which a coefficient is re-
ported captures whether household i holds an Italy-specific war grievance. Individual-level
controls are identical to those in the main results (Table 3.3). Birth year fixed effects control
non-parametrically for individual i’s birth year. Army Unit fixed effects capture the regiment
in which the soldier, i.e., i or i’s father, was fighting in. Municipality fixed effects are dummies
for the municipality individual i lives in. Column (1) reports the estimated coefficients from our
preferred specification (Column (5) in Table 3.3). Column (2) includes fixed effects for the source
of i’s war grievance, i.e., whether casualty occurred to i itself or i′s father. Column (3) includes
fixed effects for the type of i’s war grievance, i.e., whether casualty refers to the respective per-
son having died, been wounded, or been captured. Column (4) includes fixed effects for the
year when i’s war grievance occurred, i.e., in which year during World War I the casualty was
recorded. Column (5) includes the three aforementioned types of fixed effects simultaneously.
We report heteroskedasticity-robust standard errors. Significance levels: ∗∗∗ p<0.01, ∗∗ p<0.05,
and ∗ p<0.1.
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Table 3.B.5: Robustness – ADERSt Officer & Offices

Emigrated to Germany

(1) (2) (3)

War Grievance × Italian Front 0.109∗ 0.106∗ 0.093∗

(0.058) (0.059) (0.048)

Individual Controls ✓ ✓ ✓
Birth Year FE ✓ ✓ ✓
Army Unit FE ✓ ✓ ✓
Municipality FE ✓ ✓ ✓
ADERSt Office FE - ✓ ✓
ADERSt Officer FE - - ✓

Observations 2016 2013 1942
Adjusted R2 0.391 0.393 0.536
Dependent Variable Mean 0.569 0.569 0.570

Notes: The table reports estimates of Equation (3.1). The dependent vari-
able is observed emigration behavior of household i. The explanatory
variable for which a coefficient is reported captures whether household i
holds an Italy-specifc war grievance. Individual-level controls are identi-
cal to those in the main results (Table 3.3). Birth year fixed effects control
non-parametrically for individual i’s birth year. Army Unit fixed effects
capture the regiment in which the soldier, i.e., i or i’s father, was fight-
ing in. Municipality fixed effects are dummies for the municipality indi-
vidual i lives in. Column (1) reports the estimated coefficients from our
preferred specification (Column (5) in Table 3.3), and is included for refer-
ence. Column (2) includes fixed effects for the ADERSt office handling i’s
case. Column (3) includes fixed effects for the ADERSt officer in charge of
i’s case. We report heteroskedasticity-robust standard errors. Significance
levels: ∗∗∗ p<0.01, ∗∗ p<0.05, and ∗ p<0.1.
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3.C Linking Procedure

There are three types of potential matches between individuals in our emigration re-
quests and soldiers in the WWI casualty lists:

1. Option Files (Father) ↔ Ehrenbücher (Father): We might expect to identify the fa-
ther of an individual filing the option request among the soldiers recorded in the
Ehrenbücher (all dead)

2. Option Files (Father) ↔ Verlustlisten (Father): We might expect to identify the fa-
ther of an individual filing the option request among the soldiers reported in the
Verlustlisten (dead, wounded, or captured)

3. Option Files (Opter) ↔ Verlustlisten (Opter): We might expect to identify the in-
dividual filing the option request itself among the potentially surviving soldiers
reported in the Verlustlisten (wounded or captured)

For each of these potential linkages, we proceed in the following steps:

(i) We run a first round of fuzzy string matching by firstname and lastname using
the command reclink in Stata (Blasnik 2010) with a minimum similarity score
of 0.9 to identify potential misspellings of names which we manually correct.

(ii) We perform a perfect string match with the command merge using the last
name, first name, home town, and – only in case (3) – the birth year of an in-
dividual. We exclude all observations from the option files that have at least
one missing entry in one of these variables. There are three potential definitions
of a home town in our option file dataset that correspond to the definition of
home town (Heimatort) used in the casualty lists:54 the birthplace of the opter,
the place of residence of the opter, or the (last) place of residence of the father.
We sequentially perform three rounds of perfect string matches using different
operationalizations of home town, removing the already matched opters after
each round and thereby explicitly enforcing a matching hierarchy. In the case of
looking up fathers in the casualty lists (cases (1) and (2) above), the hierarchy is
as follows: (i) place of residence of father, (ii) birthplace of opter, (iii) place of
residence of opter. In the case of looking up opters themselves (case (3) above),
the hierarchy is instead: (i) birthplace of opter, (ii) place of residence of opter, (iii)
place of residence of father. In order to account for the various administrative

54In the Austro-Hungarian Empire, the notion of Heimatort (home town) or Heimatberechtigung (right
of domicile) refers to the municipality to which an individual is legally affiliated to. This does not neces-
sarily equal the place of birth but refers to the locality to which the individual or its family traditionally
belonged (von Hirschhausen 2009).
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changes in municipalities between World War I and the time of the Option before
and during World War I, we manually link all mentioned municipalities in our
three datasets to their corresponding municipality as of 1940 using information
from Storia dei Comuni (see Section 3.3.1).55

(iii) After each match, we perform a number of checks: in case of matches to fathers
((1) and (2)), where we do not have information on the birth year in the opter
file, we perform a sanity check in terms of age difference and only keep matched
pairs where the difference between father and opter child is at least 16 years.
After each match we manually compare, if arising, duplicates in matching pairs,
i.e., multiple entries from casualty lists matched to the same opter, and manu-
ally decide which one is likely the correct match based on the other observable
characteristics. In the end, only unique combinations of opter and entry in the
casualty list remain. We save these matching pairs in separate files.

(iv) We combine all resulting separate files into one file containing all matched com-
binations between individual opters/their fathers and their respective counter-
part in the casualty list.

Table 3.C.1: Matching Results

Option requests 2,338
father known 1,985

Matched FatherSPACESPA 210
dead 126
wounded 49
captured 33

Matched Opter 35
wounded 23
captured 12

Total Matches 244
Notes: This table reports the number of
matches by source and type of the casualty.
One individual was matched both via opter it-
self (wounded) and via its father (dead), such
that entries do add up to more than 244.

Finally, we add the information from matched casualty list entries back to the main
opter database, separately for each linking combination. This allows us to assess the
final number of 244 opters that could successfully be linked to an entry in at least one
casualty list. As shown in Table 3.C.2, we see that there are 33 cases where we locate
the father of an individual opter in both Ehrenbücher and Verlustlisten. There is also 1

55The website can be accessed via http://www.elesh.it/storiacomuni (last accessed on 06/02/2022).

http://www.elesh.it/storiacomuni
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case where both the opter himself was found in the Verlustlisten as well as his killed
father in the Ehrenbücher.

Table 3.C.2: Datasource of Matches

Source Cases
OPT (Father) ↔ VL (Father) 101
OPT (Father) ↔ EB (Father) 75
OPT (Opter) ↔ VL (Opter) 34
OPT (Father) ↔ EB (Father) + VL (Father) 33
OPT (Opter) ↔ EB (Father) + VL (Opter) 1
Total 244

Notes: Abbreviations for datasource as follows: OPT = Option
Files, EB = Ehrenbücher, VL = Verlustlisten.
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CHAPTER 4

Loyalty and Identity:
Evidence from the Habsburg Army in World War I

“A country of nationalities cannot wage
war without danger to itself.”

Kasimir Felix Badeni*

4.1 Introduction

Wars pose great challenges to states and societies, requiring vast amounts of economic,
political, and human resources. Yet, “guns are not enough to win wars; one also needs
motivated soldiers” (Alesina, Reich, and Riboni 2020, p. 382). The extent to which
states can motivate their citizens to fight for their country, asking for the ultimate sac-
rifice of their own lives, crucially depends on their loyalty. This holds particularly true
for societies that are characterized by large degrees of ethnic diversity. Does loyalty
and the willingness to fight in a war differ by a soldier’s ethnic identity?

I shed light on this question by examining the combat motivation of ethnic minor-
ity soldiers fighting for Austria-Hungary during World War I.2 The Habsburg Empire
provides a unique setting to study the relation between ethnic identity and loyalty
during war: its armed forces strongly reflected the multi-national character of the
Empire, with soldiers from 11 ethnic groups serving side-by-side in non-segregated
mixed units. In this paper, I will focus on the specific case of soldiers from the Aus-
trian region of Tyrol, which offers two important advantages: first, the population of
Tyrol was characterized by a dichotomous split into a German-speaking majority, the
dominant ethnic group of the Empire, and a large Italian-speaking minority. Second,
Italy unexpectedly entered the war against Austria-Hungary in 1915, providing the
opportunity to analyze how this affected the exerted war effort by Italian minority
soldiers.

*Minister-President of Austria (1895-1897), cited from Lyall (2020, p. 253).
2The Austro-Hungarian Empire was a state in central Europe ruled by the Habsburg dynasty. In

accordance with historical terminology, I will interchangeably use the terms Austria-Hungary, Austro-
Hungarian Empire, and Habsburg Empire.
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For my empirical analysis, I use novel individual-level data from the universe of war-
time casualty records for Tyrolean soldiers in the Austro-Hungarian Army. Apart from
reporting biographic information, the casualty lists differentiate between a soldier be-
ing killed, wounded, or captured by the enemy. I complement this dataset with in-
formation on soldiers’ municipality of origin as well as the military unit in which
they served. Importantly, the casualty lists do not include any data on the ethnicity
or language spoken by a soldier. I, therefore, implement a novel measure based on
language classification from natural language processing to infer from the name of a
soldier whether he was likely German or Italian.

I find robust evidence for a differential war effort exerted by Italian minority soldiers
relative to those of the German majority. I begin by establishing significant differences
in casualty outcomes on an aggregate level: Italian-majority municipalities observe
less dead and wounded soldiers per capita, whereas relatively more soldiers end up
in captivity. I confirm these results in my main individual-level analysis: Italian sol-
diers are relatively more likely to end up in captivity than to get killed or wounded,
compared to their German comrades-in-arms. This differential is not sensitive to con-
trolling for selection based on the place of origin or sorting into military units being
exposed to different battle intensities. The results are robust to using alternative mea-
sures of soldiers’ ethnicity as well as the exclusion of Ladin-speaking areas where the
prediction algorithm does not perform well.

In a final set of results, I investigate heterogeneities in the observed differential effects
on war outcomes. Two sets of factors seem particularly relevant: first, local ethnic
composition matters, with Italian soldiers from homogeneous and less diverse munic-
ipalities being more likely to end up in captivity. Second, Italy’s entry to World War
I left a decisive impact on Italian soldiers’ behavior. I only observe a difference in ca-
sualty outcomes after the Italian war declaration and only for Italian soldiers fighting
on the front against Italy. Although I cannot fully rule out alternative explanations
relating to discriminatory treatment of minority soldiers at the front, these results are
in line with an interpretation of increasing disloyalty due to mistrust among ethnic
groups and the alienation of Italian soldiers (Alesina, Reich, and Riboni 2020; Lyall
2020).

My paper speaks to a number of research agendas in economics, political science, and
history. First, I add to an active literature investigating why individuals exert effort in
wars. In principle, one would not expect rational agents to risk their lives in war due
to the potentially enormous costs and free-riding problems (Alesina, Reich, and Ri-
boni 2020, p. 391). Nevertheless, history has shown repeatedly how soldiers willingly
incur hardship, wounds, and even death for their side. Existing work has highlighted
the role of peer effects (Ager et al. 2022), leadership (Dippel and Ferrara 2022), threat
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or use of punishment (Chen 2017; Lyall and Zhukov 2021), religious beliefs (Beatton,
Skali, and Torgler 2019), state repression (Rozenas, Talibova, and Zhukov 2022), and
public goods provision (Caprettini and Voth 2022) for the effort exerted by soldiers.
A number of studies have explicitly studied the role of diversity and discrimination
in this regard: in their seminal work, Costa and Kahn (2003, 2008) show how sol-
diers serving in more homogeneous units were less likely to shirk in the American
Civil War. Conversely, Indacochea (2019) finds that increases in racial integration in
the U.S. Army improved survival rates during the Korean War. Closest to my case,
Talibova (2021) shows how Russian WWI veterans from ethnic minority groups were
more likely to join the revolutionary Red Army in the ensuing Russian Civil War.3 My
paper adds to this literature in two ways: first, by introducing the case of the Habsburg
Empire with its exceptionally large ethnic diversity and, second, by examining a situ-
ation where ethnic minority soldiers found themselves fighting against their national
“mother state”.

Second, my work builds on existing theoretical work on the interplay between iden-
tity, nationalism, and war. Alesina, Reich, and Riboni (2020) recently provided a the-
oretical framework on how states resort to nationalism in order to motivate soldiers
during war. My historical setting allows me to empirically test their hypothesis that
ethnic minority soldiers might put less effort into fighting due to feeling excluded
by the regime’s negative nation-building.4 The importance of group status and in-
terethnic distance also plays a crucial role in models of endogenous (national) identity
formation (Shayo 2009, 2020). In a wider sense, I also speak to theoretical work on the
salience of ethnic conflict (Esteban and Ray 2008, 2011).

Finally, this paper makes a thematic contribution by studying the role of nationaliza-
tion in the Austro-Hungarian Empire during World War I. A traditional view has held
that the Habsburg Empire was a “prison of peoples” (Wandruszka and Urbanitsch
1980, p. XVI) that collapsed due to the spread of nationalism among its ethnic groups;
a process that was significantly catalyzed by World War I. Although recent historiog-
raphy has somewhat challenged this perspective, Cole (2018, p. 117) notes that there
continues to be a lack of empirical research on the role of World War I for national
identification. My paper contributes to this research gap by providing, to the best of
my knowledge, the first quantitative analysis of individual-level behavior among mi-
nority soldiers in the Habsburg Army. More generally, this study sheds light on the
promising setting of the Austro-Hungarian Empire to study questions of nationalism

3Relatedly, other papers have highlighted the negative consequences of racial discrimination (Qian
and Tabellini 2022) and assimilation policies (Fouka 2020) for volunteering in the U.S. Army during
World War II.

4In fact, Alesina, Reich, and Riboni (2020, p. 403) explicitly mention (South) Tyrol as a promising case
for future research on the role of nation-building and war in border regions.
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and identity, that has so far received scarce attention among economic historians.5

This paper proceeds as follows: Section 4.2 provides historical background on Italians
in the Habsburg Empire serving as soldiers during World War I. Building on exist-
ing theoretical frameworks, I derive concrete hypothesis on the combat motivation
of Italian soldiers. In Section 4.3, I introduce the WWI casualty data and describe
the language classification approach to predict soldiers’ ethnicity. Section 4.4 presents
the main municipal- and individual-level results, whereas Section 4.5 shows hetero-
geneities in the observed differences in war effort. Section 4.6 concludes.

4.2 Background

4.2.1 Historical Setting

Italians in the Habsburg Empire

On the eve of World War I, the Habsburg-ruled Austro-Hungarian Empire was one
of Europe’s major powers, being the second-largest geographic entity and third-most
populous country.6 The Empire’s presumably most distinctive characteristic was its
large ethnic diversity, making it the prototype of a multi-national state (Vielvölkerstaat)
of its time. Crucially, only less than half of the population belonged to the two domi-
nant ethnic groups of Germans (23.4%) and Hungarians (19.8%).7 The remaining ma-
jority of the population belonged to several non-core ethnic groups: Czechs (12.5%),
Serbs, Croats, and Bosnians (10.9%), Poles (9.7%), Ukrainians (denominated Ruthe-
nians, 7.8%), Romanians (6.3%), Slovaks (3.9%), Slovenes (2.4%), Italians (1.5%), and
other ethnicities (2.1%).8

The approximately 800,000 Italian-speakers formed the smallest officially recognized
ethnic minority in Austria-Hungary.9 They predominantly lived in two areas: in the
so-called Austrian Littoral (Österreichisches Küstenland) on the Adriatic coast, more

5Existing work has studied the role of institutions (Becker et al. 2016), economic development (Kom-
los 1989), emigration (Jagadits 2021), trade (Schulze and Wolf 2008, 2012), and economic inequality (Er-
furth 2022) in the Habsburg Empire.

6The Empire’s territory spanned 676,000 km2 encompassing 51.4 million inhabitants, making it only
second in area to the Russian Empire and third in population to Russia and the German Empire (k. k.
Statistische Zentralkommission 1912, p. 38).

7The Austro-Hungarian Compromise (Ausgleich) of 1867 had established the dual monarchy of
Austria-Hungary, with the German-dominated Austrian Empire (Cisleithania) and the formally indepen-
dent Hungarian-dominated Kingdom of Hungary (Transleithania), combined under the common rule of
the Habsburg Emperor.

8These numbers refer to the results of the 1910 census as aggregated by Taylor (1990, p. 286). Note
that the Habsburg institutions determined affiliation to an ethnic group or nation by language use (Ster-
gar and Scheer 2018). Figure 4.A.1 in the Appendix shows the geographic distribution of ethnic groups
across the Empire as of 1910.

9Until the mid-19th century more than 5 million Italians (ca. 15%) had lived in the Austrian Empire.
After Austrian defeat in the Second and Third Italian War of Independence, Lombardy (1859) and Venetia
(1866) fell to the newly formed Kingdom of Italy.
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than 350,000 Italian-speakers lived in the city of Trieste and the counties of Gorizia-
Gradisca and Istria. About 380,000 Italians lived in the southern part of the crown
land of Tyrol – called Trentino by Italians after its capital Trient/Trento or Italian Tyrol
(Welschtirol) by Germans10 – in the southwestern corner of the monarchy.11 The em-
pirical analysis in this paper will focus on Italian-speaking soldiers from Tyrol and,
therefore, be the focus of the remainder of this section.

The ethno-linguistic composition of Tyrol represented a somewhat special case within
the Empire. While in many regions the population was also very diverse on a lo-
cal level, there existed a relatively clear language border separating the German and
Italian population in Tyrol. Figure 4.1a visualizes the geographic distribution of the
Tyrolean population. In total, the 1910 census recorded 57.3% Germans and 42.1%
Italians among the 916,261 inhabitants (k. k. Statistische Zentralkommission 1912,
p. 59).12 As the Italian-speaking Trentino had for centuries formed part of Tyrol and
the Habsburg-ruled territories, Di Michele (2020, pp. 23–24) highlights that the local
population often harbored a historically grown attachment to the Empire and a dis-
tinct regional identity that did not necessarily comply with the concept of a unified
Italian nation. Nevertheless, in line with general tendencies across the Empire, the
immediate pre-war period saw an intensification of nationalized disputes over edu-
cation and autonomy (Di Michele 2020, pp. 33–36). By contrast, many Austrians held
deep-seated resentments against Italians, not least since the territorial losses to unified
Italy and an increasing geopolitical rivalry.13

The Austro-Hungarian Army

The Austro-Hungarian Army strongly reflected the multi-ethnic nature of the Em-
pire’s population.14 Consequently, “diversity management” (Überegger 2018, p. 16)
became one of the central tenants of Habsburg military policy. In order to prevent sep-
aratist tendencies, army units were explicitly recruited to be ethnically mixed (Wan-
druszka and Urbanitsch 1987, p. 97). This was also reflected in the daily military
service: while German was the official language of command, if a regiment was com-
prised of at least 20% soldiers from one ethnic group, they were entitled to use their

10As noted by Di Michele (2020, p. 28), the name of the region itself formed part of national disputes,
with Austrian authorities never accepting the denomination Trentino.

11The remaining Italian-speakers lived in the Hungarian-ruled city of Rijeka/Fiume (ca. 25,000) and in
Dalmatia (ca. 18,000). All population figures are retrieved from Corsini (1980).

12Moreover, an estimated 28,000 Ladin speakers lived in Tyrol, an ethnic minority of Rhaeto-Romance
descent, that were, however, jointly recorded with Italian speakers in the censuses (Bihl 1980).

13Referring to Franco-German relations, some observers have even coined a “hereditary enmity” be-
tween Austria and Italy (Gatterer 1972).

14Technically speaking, the Austro-Hungarian Army consisted of three separate branches: the
Empire-wide k.u.k. (kaiserlich und königlich, “imperial and royal”) Common Army, the Austrian
k.k. (kaiserlich-königlich, imperial-royal) Landwehr, and the Hungarian k.u. (königlich-ungarisch, royal-
hungarian) Honvéd. Furthermore, there existed a separate common Navy (k.u.k. Kriegsmarine).
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native tongue as a regimental language.15 Likewise, officers were obliged to learn all
regimental languages of the units they commanded (Scheer 2020). While the ethnic
composition of troops was largely representative of the general population, the officer
corps was much less diverse with a strong overrepresentation of Germans.16

Historians have drawn mixed conclusions regarding the success of these anti-
nationalist policies. On the one side, the Habsburg Army served as an important
identification tool and was partly successful in instilling a common imperial identity
beyond ethnic and national divisions among officers and soldiers (Deák 1990; Cole
2014). On the other side, the explicit classification into ethno-linguistic categories –
disregarding other identities people might have held – actually increased national
identification among soldiers (Stergar and Scheer 2018). Finally, many observers have
highlighted the detrimental consequences of communication problems due to the par-
allel use of 11 languages for battlefield performance (see e.g., Di Michele 2020, p. 58).17

World War I

The First World War began with the Austro-Hungarian declaration of war against Ser-
bia on July 28, 1914. Together with 2.7 million men, about 27,000 Italian-speaking Ty-
roleans were initially called to serve on the front.18 Contrary to some fears among the
military command, the mobilization of Italian soldiers (as those of other ethnic minori-
ties) proceeded in an orderly manner without significant numbers of draft evasions or
protests (Di Michele 2018, p. 52). The Italian soldiers from Trentino were predomi-
nantly assigned to the Tyrolean regiments, i.e., the 4 Kaiserjäger regiments of the k.u.k.
Common Army and the 3 Landesschützen regiments of the Austrian Landwehr. All of
these units were comprised of approximately 60% German and 40% Italian soldiers,
accurately reflecting their population shares (Di Michele 2020, p. 62).

The situation for Italian soldiers changed significantly with the Italian declaration of
war against Austria-Hungary on May 23, 1915. As Italy had previously been part of
the Triple Alliance with Germany and Austria-Hungary, this “breach of faith, the like
of which history has never seen” (Emperor Franz Joseph) sparked massive anti-Italian
resentment among Austrians. Although the military command had already before
critically assessed many soldiers from ethnic minorities, their distrust towards Ital-

15While every soldier had to learn a set of about 80 orders in German, the general communication
among soldiers was conducted in the regimental languages (Di Michele 2020, p. 58).

16The 1910 military census reports the following composition of regular soldiers: Germans (25.2%),
Hungarians (23.1%), Czechs (12.9%), Serbo-Croats (9.0%), Poles (7.9%), Ukrainians (7.6%), Romanians
(7.0%), Slovaks (3.6%), Slovenes (2.4%), and Italians (1.3%). In contrast, more than 70% of officers were
Germans (k. u. k. Kriegsministerium 1911, pp. 145–146).

17Stefan Zweig captures this impression in his memoir The World of Yesterday: “The Babelish language
confusion caused an additional hardship for the soldiers of every imaginable nationality who had been
thrown into this rolling coffin” (Zweig (1948, p. 337), as translated by Scheer (2020, p. 221)).

18Di Michele (2020, p. 61) estimates that this would rise to 55,000 soldiers from Trentino until 1918.
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ian soldiers reached new heights. Di Michele (2020, p. 89) quotes an internal army
report exemplifying this: “No South Tyrolean soldier of Italian tongue must be con-
sidered absolutely trustworthy [translated by author, emphases in original]”. At the
same time, the opening of a new front against Italy meant that Trentino itself became
a battleground. Many of the Tyrolean regiments were among the first to be rede-
ployed from the Eastern to the Italian front.19 Despite orders from the high command
that Italian soldiers should not be deployed there, a significant amount of them con-
tinued to fight alongside their German comrades on the Southern front due to the
near-catastrophic lack of trained personnel (Di Michele 2018, p. 57).

Contemporary accounts by Italian soldiers reflect the worsening of their situation after
May 1915. For example, the soldier Alfonso Tomasi wrote in his diary: “The Austri-
ans have always treated us with contempt, but there it seemed like raging hatred. [...]
Italy had declared war on Austria, and ‘we were to blame’ [translated by author, em-
phasis in original]” (Di Michele 2020, p. 93). Consequently, Überegger (2003) reports
how the increasing distrust and sometimes outward discrimination contributed to an
increasing desertion rate among Trentino soldiers.20 In sum, these negative experi-
ences increased a feeling of “otherness” and distance to the Habsburg institutions and
Austrians in general among many Italian soldiers (Di Michele 2020, p. 104).

The war ended with the military defeat and abolition of the Habsburg monarchy in
November 1918. Subsequently, the Paris Peace Conference sealed the break-up of
the multi-ethnic Empire into various national successor states; the Italian-speaking
Trentino as well as German-speaking South Tyrol were ceded to Italy.

4.2.2 Conceptual Framework

To frame my empirical analysis on the behavior of ethnic minority soldiers during
WWI, I draw on existing theoretical work in economics and political science.

Alesina, Reich, and Riboni (2020) introduce a theoretical framework to examine how
states motivate soldiers to exert effort in war. They describe how with the advent
of mass armies in the 19th century, states increasingly resorted to nationalism to in-
duce war effort from the population. Their model distinguishes two types of nation-
building policies: on the one hand, states can instill positive national sentiment by
creating a common identity through education and cultural homogenization. On the
other hand, governments may resort to “negative nation-building” by stigmatizing
opponents with aggressive propaganda.21 The authors explicitly highlight the reac-

19For more details, see also the discussion in Section 3.2 of Chapter 3.
20While desertion legally constituted a capital offence, Überegger (2003) highlights that the death

penalty was only very rarely actually executed. This might, in turn, have contributed to lowering the
stakes of deserting in the first place.

21In their model, the choice of the type of nation-building depends on fiscal capacity. States with
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tion by ethnic minorities as a potential downside of such negative nationalism: “Sol-
diers from regions without any national identity may not put much effort into fighting,
or may even break away to join the enemy” (Alesina, Reich, and Riboni 2020, p. 384).
With respect to the treatment of ethnic minorities in the Habsburg Empire, Cole (2018,
p. 127) mirrors these theoretical implications and points out how repressive state ac-
tions and the rigid categorization into national groups constituted a form of “negative
nationalization”. As discussed in the previous section, this might have been especially
true for Italian soldiers in the Habsburg Army after their home country entered into
war with their Italian “mother state”.22

Relatedly, Lyall (2020) provides a comprehensive historical and empirical study of
“divided armies” consisting of different ethnic groups. He argues that the degree
of “military inequality”, i.e., ethnic diversity within armies, strongly affects their bat-
tlefield performance. A key mechanism constitutes the reluctance of repressed and
marginalized “non-core” ethnic groups to risk their life for the regime. In particu-
lar, the extent of pre-war discrimination erodes minority soldiers’ beliefs about state
legitimacy as well as interethnic trust, leading to motivation and coordination prob-
lems during battle. In a case study of the Austro-Hungarian Army during World
War I, Lyall (2020, pp. 306–316) shows how deep-seated ethnic mistrust and increas-
ing indiscipline among non-core ethnic minorities hampered battlefield performance.
Specifically, he points out how “facing the same enemy on the same front, and armed
with the same tactics and weapons, k.u.k. Army units displayed considerable vari-
ation in their desertion rates depending on the ethnic composition of a given unit.”
(Lyall 2020, p. 300).

Building on these existing frameworks, I formulate concrete hypotheses about the ob-
servable war effort exerted by Italian soldiers in the Habsburg Army during World
War I. First, soldiers from the Italian non-core minority were less loyal to the Empire
and, therefore, less willing to risk their lives. Relative to German soldiers, they were
less likely to die or get seriously injured, but more likely to desert and end up in enemy
captivity. Second, these differences in war effort should have intensified after the en-
try of Italy to World War I. The ensuing increase in interethnic mistrust and “negative
nationalism” alienated Italian soldiers and reduced their willingness to fight for the
Habsburg Empire.

relatively lower fiscal capacity cannot compete in terms of costly mass public goods needed for positive
nation-building and, therefore, have to resort to negative nationalism.

22Panel (A) of Figure 3.A.2 in Chapter 3 of this thesis shows an explicit example for the aggressive
anti-Italian war propaganda in Austria-Hungary after May 1915.
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4.3 Data

4.3.1 Data Sources

World War I Casualty Lists My data on soldiers in World War I is retrieved from
the universe of war-time casualty records of the Austro-Hungarian Army. The so-
called Verlustlisten Österreich-Ungarns (Casualty Lists of Austria-Hungary; Verein für
Computergenealogie 2021) were published in 709 volumes on a regular basis through-
out the war by the Austro-Hungarian war ministry. In total, they contain 2.7 million
entries, of which 35,261 soldiers are recorded as originating from Tyrol. They will
provide the baseline sample for the empirical analysis in this paper.

Crucially, the casualty lists report the reason for the “loss” of a soldier, i.e., whether
he was killed, wounded, or captured.23 These outcomes constitute my main measure
of exerted war effort: I hypothesize that loyal soldiers exert higher war effort and are
more likely to get killed or endure serious injuries (see also Ager et al. 2022; Beatton,
Skali, and Torgler 2019); whereas, disloyal soldiers will be less willing to risk their life
and more likely to end up in captivity.24

Entries in the casualty lists contain a number of biographic information for each sol-
dier: his full name, year of birth, hometown (crown land, district, and municipality)25,
military rank, army unit (regiment and company) as well as place and type of casualty.
Only for a subset of about 24% of entries an exact date for the casualty is recorded; for
the remaining entries I infer the date by using the publication date of the respective ca-
sualty list.26 In order to capture soldiers serving in the same military unit, I manually
harmonize the provided entries on army units in accordance with available historical
records on the Austro-Hungarian Army’s order of battle.27 After cleaning, I am left
with 262 distinct regiments consisting of 1,147 companies in which Tyrolean soldiers
served, with about 85% of soldiers serving in one of the 7 main Tyrolean regiments.28

23Note that in a military sense, a casualty refers to a soldier being ruled out of battle, which does not
necessarily imply death.

24In my sample, 21.1% of soldiers are reported to have died, 49.2% as being seriously wounded, and
31.5% as being captured (see Table 4.B.1). This adds up to more than 100%, as there are a few cases in
which soldiers were reported to have been captured as well as wounded or deceased. Excluding those
cases does not affect results.

25The term Heimatort (home town) used in the casualty lists refers to the location in which a soldier
exerts his Heimatberechtigung (right of domicile). Although often corresponding to the birthplace, it refers
to the locality to which individuals or their families traditionally belonged (von Hirschhausen 2009).

26The average difference between the publication and exact casualty date in the subsample with both
information is 136 days with a median difference of 80 days.

27I mainly use the information provided by Ehnl (1934) and complement it with information from two
private websites: https://web.archive.org/web/20211027104849/http://www.austro-hungarian-army.
co.uk/orb14.htm and http://www.austrianphilately.com/dixnut/index.htm (both last accessed on
03/12/2023).

28On average, a regiment consisted of 3,000-4,000 soldiers divided into 4 battalions with about 1,000
men further split up into 4 companies with about 250 men (Rauchensteiner 2014, p. 53).

https://web.archive.org/web/20211027104849/http://www.austro-hungarian-army.co.uk/orb14.htm
https://web.archive.org/web/20211027104849/http://www.austro-hungarian-army.co.uk/orb14.htm
http://www.austrianphilately.com/dixnut/index.htm
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Appendix Figure 4.A.2 shows an exemplary entry in the casualty lists with a German
and Italian soldier from Tyrol.

Austro-Hungarian Census I complement this individual-level data with aggre-
gate information on the level of municipalities (Gemeinden) from the 1900 Austro-
Hungarian census for Tyrol (k. k. Statistische Zentralkommission 1907). For each
municipality, the census records the resident population and its distribution by gen-
der, ethnicity (as measured by language groups), and religion as well as information
on the local economic structure. I match the census data to the casualty lists via the
reported and manually harmonized district (Bezirk) and municipality (Gemeinde) in-
formation. Overall, I am able to successfully match 87.9% of all casualty list entries to
a census municipality.

4.3.2 Measuring Ethnicity of Soldiers

The casualty lists do not directly contain information on the ethnicity or language
spoken by a soldier. As discussed in Section 4.2.1, the Habsburg institutions classified
ethnic groups based on language use (Stergar and Scheer 2018). I, therefore, develop a
novel measure based on language classification of names to predict whether a soldier
in my dataset was likely German or Italian.

I employ a text classification algorithm from natural language processing to predict the
language of the full name of a soldier. More precisely, I rely on the character-based n-
gram text categorization package textcat for R developed by Hornik et al. (2013).29

The basic idea of the approach is to slice the words of a text of unknown language into
character n-grams, i.e., sequences of 1, 2, ..., n-1 characters for a word of length n, and
calculate the relative frequency distribution of all n-grams. This “document profile” is
then compared to pre-trained “language profiles” derived in the same way from text
of known language. The algorithm predicts the language of the best fitting “language
profile”. I run the textcat approach – restricted on the language profiles for German
and Italian – on the reported full name of a solider and receive a prediction of the
name being either in German or Italian.30

Overall, my preferred measure predicts 61.35% of soldiers to be German and 38.65% to
be Italian.31 This corresponds well to the relative Tyrolean population shares of 57.3%
Germans and 42.1% Italians in the 1910 census. Figure 4.1b plots the geographic dis-
tribution of ethnicities when aggregating the share of Italian-predicted soldiers to the

29For my predictions, I employed version 1.0-7 of textcat (Hornik et al. 2020).
30The textcat package comes with two sets of language profiles, the ECIMCI profiles for 26 Euro-

pean languages and the TC byte profiles for 74 languages. I will standardly be using the ECIMCI profile
as it achieves a better prediction in terms of the share of predicted Italians relative to the population
share. I later report robustness checks with the alternative TC byte profiles.

31The twenty most common surnames among soldiers predicted as German and Italian, respectively,
are reported in Table 4.B.2 in the Appendix.
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Figure 4.1: Ethnicity Maps of Tyrol

(a) Share of Italian Population (1900 Census)

(b) Predicted Share of Italian Soldiers (WWI Casualty Lists)

Panel (A) shows the share of the Italian-speaking population by judicial district (Gerichtsbezirk) as
recorded in the 1900 Austro-Hungarian census for Tyrol (k. k. Statistische Zentralkommission 1907).
Panel (B) shows the share of soldiers predicted to be Italian among all soldiers listed in the casu-
alty lists as originating from a municipality (Gemeinde) within the judicial district (Gerichtsbezirk).
Table 4.B.4 reports the corresponding values. Shapefiles are retrieved from GISta Hungarorum:
https://www.gistory.hu/g/en/gistory/otka (last accessed on 03/10/2022).

https://www.gistory.hu/g/en/gistory/otka
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level of their district of origin. Reassuringly, a clear geographic pattern emerges in
line with the relatively sharp linguistic border between an Italian-dominated Trentino
in the South and a German-dominated North visible in Figure 4.1a. In the Appendix,
I report comparisons between the share of predicted Italian soldiers and the actual
Italian population share, aggregated by districts (Bezirke) in Table 4.B.3 and by sub-
ordinate judicial districts (Gerichtsbezirke) in Table 4.B.4. Two observations stand out:
first, although the predicted ethnic shares are often significantly different from the
population shares, the residual differences are in most cases relatively small and re-
main in a single-digit range. Second, the districts with the largest divergences, e.g.,
Primiero or Ampezzo with a more than 20 percentage point deviation, are those in the
Ladin settlement area. As Ladins are not separated from Italian speakers in the cen-
sus and the language classification might not be able to accurately classify them, this
might bias the predictions in these areas. I later show that the main results remain
robust to the exclusion of Ladin-speaking areas as well as of those districts with large
residual differences between predicted and population share.

I construct an alternative measure of a soldier’s ethnicity solely based on surnames.32

For this approach, I exploit the fact that the ethnic groups of the Habsburg Empire
map into its modern-day national successor states. From the genealogical website
forebears.io, I retrieve lists of the most common surnames and their frequency in
Austria and Italy, respectively.33 I then match soldiers’ reported surnames to these lists
and classify them as German or Italian if their surname is among the most-common
names in Austria or Italy, respectively.34 Overall, this approach allows me to clas-
sify the ethnicity of 26.3% of soldiers in my sample, of which 72.6% are classified as
German and 27.4% as Italian.

4.4 Results

4.4.1 Municipal-level Results

I begin my empirical analysis by testing for differences in municipality-level casualty
rates between ethnic groups. More precisely, I estimate the following regression equa-
tion:

CasualtyRatem = α0 + α1 · ShareItalianm + X′
mγ + ϵm (4.1)

where CasualtyRatem measures the number of WWI casualties in municipality m per

32As the textcat algorithm is designed to predict the language of longer texts than names, I use the
full name for this approach to maximize text length.

33These lists contain 1,000 surnames for Italy (https://forebears.io/italy/surnames) and 700 sur-
names for Austria (https://forebears.io/austria/surnames, both last accessed on 10/14/2022).

34In the case where the same surname shows up in both lists, I assign it to the country where it is
more frequent. This only happens once with the surname Martin that is more common in Austria than
in Italy.

https://forebears.io/italy/surnames
https://forebears.io/austria/surnames


LOYALTY & IDENTITY 173

Table 4.1: Municipal-level results

Casualty Rate

(1) (2) (3) (4)
Total Dead Wounded Captured

Share Italian -23.50∗∗∗ -11.58∗∗∗ -20.38∗∗∗ 7.75∗∗∗

(2.83) (0.90) (1.65) (1.21)

Constant 96.54∗∗∗ 25.31∗∗∗ 43.66∗∗∗ 25.66∗∗

(28.97) (8.48) (14.91) (11.87)

Controls ✓ ✓ ✓ ✓

Observations 846 846 846 846
R2 0.076 0.145 0.152 0.075

Notes: Table reports municipal-level regressions as in Equation (4.1). The
dependent variable measures the number of WWI casualties per 1,000 male
inhabitants. The explanatory variable captures the share of Italians relative
to the total population in a municipality in the 1900 census. Controls in-
clude the following municipal-level variables: total population, population
density, male population share, ethnic diversity (HHI), share of Catholics,
Protestants, Jews, share of areable land, statutory city dummy, presence of a
military garrison. Heteroskedasticity-robust standard errors are reported in
parentheses: ∗∗∗ p<0.01, ∗∗ p<0.05, and ∗ p<0.1.

1,000 male inhabitants in the 1900 census. ShareItalian captures the share of Italian
speakers relative to the total population in municipality m from the 1900 census. Fi-
nally, Xm includes municipality-level control variables.

Table 4.1 reports the results of estimating Equation (4.1) on four different types of casu-
alty rates. Column (1) shows the correlation between the pre-war share of Italians and
the relative number of total WWI casualties suffered by a municipality. On average,
a fully Italian-speaking municipality incurs 23.5 less casualties per 1,000 male inhabi-
tants than a homogeneously German municipality. Relative to an estimated baseline
total casualty rate of 96 losses per 1,000 men, this constitutes a sizeable 25% difference.
In the remaining columns, I now separately report this differential for the three main
types of casualties recorded in the WWI lists. Column (2) shows a likewise negative
correlation between the share of the Italian population and the rate of soldiers killed
during WWI. Relative to the baseline, this amounts to an even larger difference of
close to 50% between fully Italian and German municipalities. A similar result arises
in column (3) with respect to severely wounded soldiers, with more Italian localities
observing a significantly lower rate. In stark contrast, column (4) reports a signifi-
cantly positive correlation between the share of Italians and the relative number of
soldiers having ended up in captivity during WWI. Compared to a German munic-
ipality, more than seven additional soldiers from a majoritarian Italian municipality
were captured, amounting to a more than 30% difference.
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In sum, these findings seem to support my previously formulated hypotheses: sol-
diers from German-dominated localities seem to be more willing to risk or even give
their life during war, while Italian municipalities observe much higher rates of pris-
oners of war among their soldiers. Although this might be due to differences in war
effort, this aggregate-level analysis is merely correlational and does not allow infer-
ences about individual-level behavior. In particular, one might reasonably be con-
cerned about municipality-level selection into the war or specific army units, as the
Habsburg Army drafted soldiers based on territorial principles (Wandruszka and Ur-
banitsch 1987). If, for example, soldiers from certain municipalities were more likely
to serve in army units that were (strategically) exposed to battles of varying intensity,
this might drive the observed differences in casualty rates. I will therefore now intro-
duce the main individual-level analysis that can address a number of these potential
selection concerns.

4.4.2 Individual-level Results

The main regression framework to estimate differential effects of ethnicity on war out-
comes on the level of individual soldiers is as follows:

Capturedimct = β · ItalianSoldieri + Z′
i δ + θm + κc + ψt + ϵimct (4.2)

where Capturedimct is a dummy variable equal to 1 if soldier i from municipality m
serving in company c was recorded as having been captured at time t in the WWI ca-
sualty lists. ItalianSoldieri is a dummy variable equal to 1 if the soldier was predicted
to be Italian based on the language classification approach described in Section 4.3.2.
Zi contains individual-control variables, including a soldier’s age as well as dummies
for officers and volunteer soldiers. My preferred specification includes three sets of
fixed effects: θm is a vector of fixed effects for the home municipality m of a soldier,
whereas κc is a vector of fixed effects for the company c in which the soldier was
recorded to have served in. Finally, ψt is a vector of time fixed effects that will be
either the month or the date of the recorded casualty entry.35

My main coefficient of interest β captures the differential effect for an Italian soldier to
get captured during World War I relative to being killed or wounded. In line with my
hypotheses – and suggestively confirmed by the municipal-level results in Table 4.1
– I argue that disloyal minority soldiers should be more likely to get captured but less
likely to get killed or wounded due to differences in exerted war effort; hence, I would
expect a significantly positive estimate for β.

35As the predicted ethnicity, i.e., the treatment variable, is assigned on the level of an individual
soldier, I report heteroskedasticity-robust standard errors. One might, however, be worried that casualty
outcomes are correlated within army units or reported in batches in the same casualty lists. Alternatively,
clustering standard errors on the company-level or the date-level does not affect my results.
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Table 4.2: Individual-level results

Captured

(1) (2) (3) (4) (5) (6) (7)

Italian Soldier 0.185∗∗∗ 0.192∗∗∗ 0.120∗∗∗ 0.098∗∗∗ 0.078∗∗∗ 0.062∗∗∗ 0.035∗∗∗

(0.005) (0.005) (0.009) (0.009) (0.010) (0.008) (0.006)

Individual Controls - ✓ ✓ ✓ ✓ ✓ ✓

Municipal Controls - - ✓ ✓ - - -

Municipality FE - - - ✓ ✓ ✓ ✓

Company FE - - - - ✓ ✓ ✓

Month FE - - - - - ✓ -

Date FE - - - - - - ✓

Observations 35,260 32,141 28,193 28,180 20,917 20,880 20,581
Adjusted R2 0.038 0.044 0.056 0.073 0.206 0.485 0.708
Dep. Var. Mean 0.315 0.317 0.323 0.323 0.309 0.309 0.312

Notes: Table reports soldier-level regressions as in Equation (4.2). The dependent variable is a dummy variable equal
to 1 if soldier i was recorded as having been captured in the WWI casualty lists. The explanatory variable is a dummy
equal variable equal to 1 if soldier i was predicted to be Italian using the textcat classification on the full name
with ECIMCI language profiles. Individual controls include: soldier’s age as of 1914, dummies for officers and vol-
unteers. Municipal controls include: total population, population density, male population share, share of Germans,
Italians, other ethnicities, ethnic diversity (HHI), share of Catholics, Protestants, Jews, share of areable land, statu-
tory city dummy, presence of a military garrison. Municipality fixed effects are dummies for the hometown of sol-
dier i. Company fixed effects are dummies for the company-regiment-combination soldier i was recorded to serve
in. Month and date fixed effects are dummies for the month and the date of the reported casualty or, if not avail-
able, the publication date of the respective casualty list issue. Heteroskedasticity-robust standard errors reported in
parentheses: ∗∗∗ p<0.01, ∗∗ p<0.05, and ∗ p<0.1.

Table 4.2 reports the results of estimating Equation (4.2) on the full sample of Tyrolean
soldiers. Column (1) shows the estimated coefficient from a regression without any
additional controls. As hypothesized, the effect is positive and statistically significant:
an Italian soldier is 18.5 percentage points more likely to get captured than to get
wounded or killed relative to a German soldier. Column (2) adds individual-level
controls for the age and rank of a soldier, while column (3) adds an array of municipal-
level controls from the pre-war 1900 census, e.g., for total population size, ethnic and
religious diversity, or the local presence of a military garrison. While the size of the
estimated coefficient is somewhat reduced, it remains positive and significant.

Column (4) addresses the concern that, despite controlling for a range of municipal
characteristics, there might still be some unobserved local factors correlated with a
soldier’s ethnicity and affecting his likelihood of capture. With the inclusion of mu-
nicipality fixed effects, these factors are held constant and only soldiers of different
ethnicity within the same municipality are compared with each other.36 Nevertheless,
Italian soldiers are still relatively more likely to end up in captivity than German sol-

36Note that due to being perfectly collinear with the municipality fixed effects, municipality-level
controls can no longer be estimated.
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diers.

Next, I additionally include fixed effects for the company in which a soldier served
during World War I. This speaks to an important selection concern: one might reason-
ably expect that – even when holding constant the municipality of origin that is cen-
tral in the Habsburg drafting system – soldiers are non-randomly assigned to army
units. Italian soldiers might have been more likely sent into regiments, or even com-
panies therein, that were then deployed differently during battle to less critical front
sections.37 If this, in turn, affects the relative capture likelihood of Italian soldiers, this
might upwardly bias the estimated coefficient. However, column (5) reports a contin-
ued positive and significant differential effect for Italians, despite a sizeable drop in
sample size due to missing data on soldiers’ companies.

Finally, I include fixed effects accounting for the month (column 6) or date (column
7) when the casualty was reported. This accounts for time-specific factors such as
variation in battle intensity over the course of the war that might differentially af-
fect the reported casualty outcome of Italian and German soldiers. Despite a further
drop in magnitude, the estimated coefficient remains positive and significant. In my
preferred specification, Italian soldiers are 3.5 percentage points more likely to get
captured rather than killed or wounded, compared to German soldiers from the same
municipality serving in the same company and holding time effects constant.38 Rela-
tive to an average capture probability of 31.2%, this amounts to a non-negligible 10%
difference.

When running the same set of regressions on a binary indicator for the other casu-
alty outcomes, I confirm the results from the municipal-level analysis. Table 4.B.6
in the Appendix shows a consistently lower likelihood of getting killed (vs. getting
captured or wounded) for Italian soldiers. The same negative relationship is found
for the likelihood of incurring serious wounds (vs. getting killed or captured) in Ap-
pendix Table 4.B.7.39 Furthermore, in Appendix Table 4.B.8 I confirm the relatively
higher likelihood of getting captured for Italian soldiers in a sample that excludes all
wounded soldiers. By solely comparing captured with dead soldiers, I restrict myself
to cases where a casualty could arguably be incurred only once. Both dead or captured
soldiers could not return to service in the Austro-Hungarian Army, while wounded
soldiers might potentially have recovered and sustained an additional casualty later.

37For example, Lyall (2020, p. 292) reports how the placement and rotation of army units along
the front lines was driven by the deep-seated mistrust against ethnic minorities among the Austro-
Hungarian military command.

38In Table 4.B.5 in the Appendix, I show that the results remain robust to the inclusion of company
fixed effects interacted with time dummies (month or date). This additionally controls for company-
specific time effects that might have differentially affected soldiers.

39Note that, obviously, these two negative effects are partly just the opposite of the positive effect on
capture likelihood reported in Table 4.2.
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4.4.3 Robustness Checks

In this section, I discuss two types of robustness checks relating to potential concerns
about the accuracy of the ethnicity classification approach. First, in Table 4.3, I re-
estimate my preferred specification of Equation (4.2) using alternative individual-level
measures of ethnicity as explanatory variable.40 In column (2), I classify soldiers as
German or Italian using the alternative TC byte language profiles provided by the
textcat package on the full name of soldiers. Although this method performs worse
in terms of the representativeness of the prediction (67.3% German vs. 32.7% Italian
soldiers), I again find a positive and significant estimate for the captivity differential
between Italian and German soldiers. In column (3), I employ an alternative method
based on the most common surnames in the modern-day successor states of Austria
and Italy. Although this approach can only classify a quarter of soldiers and sub-
stantially reduces the sample size, I nevertheless find a positive coefficient estimate
significant at the 10% level.

Second, I directly address some weaknesses of my preferred ethnicity measure. As dis-
cussed in Section 4.3.2, the textcat classification resulted in significant differences
between the predicted and actual population share of Italians in Ladin-speaking areas.
In column (2) of Appendix Table 4.B.9, I exclude all districts making up the historic
settlement area of Ladins; however, I do not find that this affects my main result. In
columns (3) and (4), I go one step further and drop all districts (Bezirke) or judicial dis-
tricts (Gerichtsbezirke) where the residual difference between predicted and population
Italian share is bigger than 10 percentage points. Again, excluding these roughly 30%
of observations from my sample, I do not find them to be driving my results.

4.5 Heterogeneities

My results so far have established significant differences in casualty outcomes be-
tween Italian and German soldiers, with the former being more likely to get captured
and less likely to get killed or wounded. I have previously argued that this might be
due to differences in loyalty, resulting in lower war effort exerted by soldiers from non-
core ethnic groups. Due to the unobservability of individuals’ motivation or loyalty
in this historical setting, I cannot directly test for this implied mechanism. However,
I will provide suggestive evidence from heterogeneities in the observed differential
effects that are in line with such an interpretation.

To this end, I interact the predicted ethnicity of a soldier with a number of potential
mediating factors. I began by investigating whether the local composition of the pop-
ulation differentially affects the war effort exerted by Italian soldiers. For example,

40Column (1) corresponds to column (7) from Table 4.2 and is included for reference.
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Table 4.3: Robustness: Alternative Ethnicity Measures

Captured

(1) (2) (3)

Italian Soldier (ECI) 0.035∗∗∗

(0.007)

Italian Soldier (TCB) 0.020∗∗∗

(0.006)

Italian Soldier (Surname) 0.041∗

(0.024)

Individual Controls ✓ ✓ ✓

Municipality FE ✓ ✓ ✓

Company FE ✓ ✓ ✓

Date FE ✓ ✓ ✓

Observations 20,581 20,577 5,076
Adjusted R2 0.708 0.708 0.703
Dep. Var. Mean 0.312 0.312 0.304

Notes: Table reports soldier-level regressions as in Equation (4.2). The
dependent variable is a dummy variable equal to 1 if soldier i was
recorded as having been captured in the casualty lists. The explana-
tory variable is a dummy equal variable equal to 1 if soldier i was pre-
dicted to be Italian as follows: in column (1), using textcat classifica-
tion on full name with ECIMCI language profiles; in column (2) using
textcat classification on full name with TC byte language profiles;
in column (3) using most common surnames in Austria and Italy from
forebears.io. See Table 4.2 for notes on controls and fixed effects.
Heteroskedasticity-robust standard errors are reported in parentheses:
∗∗∗ p<0.01, ∗∗ p<0.05, and ∗ p<0.1.

one might expect that an ethnic Italian living in a German-dominated village might be
better integrated into the German majority culture and, hence, have a higher loyalty
towards the Empire. I test this claim by augmenting my baseline regression as follows:

Capturedimct =β1 · ItalianSoldieri + β2 · ItalianSoldieri × ShareItalianm

+ Z′
i δ + θm + κc + ψt + ϵimct

(4.3)

where ShareItalianm is the share of the Italian-speaking population in the home mu-
nicipality m of soldier i as of 1900. The remaining variables are defined in the same
way as in Equation (4.2).41 Column (1) of Table 4.4 presents the results from estimat-
ing Equation (4.3). While the baseline coefficient β1 for ItalianSoldieri is not significant
and close to zero, coefficient β2 for the interaction term with the local Italian popula-
tion share is positive and statistically significant. This implies that the differential
effect in casualty outcomes is entirely driven by Italian soldiers coming from ethni-

41Note that due to being perfectly collinear with municipality fixed effects θm, the baseline effect for
ShareItalianm cannot be estimated in this framework.
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Table 4.4: Heterogeneities

Captured

(1) (2) (3) (4)

Italian Soldier 0.009 -0.058 -0.003 0.007
(0.009) (0.048) (0.008) (0.006)

Italian Soldier × Share Italian 0.047∗∗∗

(0.014)

Italian Soldier × HHI 0.102∗

(0.052)

Italian Soldier × Post Italy 0.057∗∗∗

(0.009)

Italian Front -0.648∗∗∗

(0.011)

Italian Soldier × Italian Front 0.035∗∗∗

(0.008)

Individual Controls ✓ ✓ ✓ ✓

Municipality FE ✓ ✓ ✓ ✓

Company FE ✓ ✓ ✓ ✓

Date FE ✓ ✓ ✓ ✓

Observations 20,581 20,581 20,581 19,394
Adjusted R2 0.708 0.708 0.709 0.816
Dep. Var. Mean 0.312 0.312 0.312 0.324

Notes: Table reports soldier-level regressions as in Equation (4.3). The dependent variable
is a dummy variable equal to 1 if soldier i was recorded as having been captured in the
WWI casualty lists. ItalianSoldier is a dummy equal variable equal to 1 if soldier i was
predicted to be Italian using the textcat classification on the full name with ECIMCI lan-
guage profiles. ShareItalian is the share of Italian population from the 1900 census. HHI
is the Herfindahl-Hirschman-Index of ethnic diversity calculated from the population of
Italians, Germans, and others in the 1900 census. PostItaly is a dummy variable equal to
1 if the casualty was recorded after May 23, 1915. ItalianFront is a dummy variable equal
to 1 if the casualty was recorded on the Italian front. See Table Table 4.2 for notes on con-
trols and fixed effects. Heteroskedasticity-robust standard errors reported in parentheses:
∗∗∗ p<0.01, ∗∗ p<0.05, and ∗ p<0.1.

cally homogeneous Italian municipalities.42 On the other hand, Italian soldiers living
among Germans are not more likely to get captured during World War I, suggesting
they might feel greater loyalty to the Empire and their German compatriots.

In a similar vein, it might be suspected that local ethnic diversity affects the loyalty
of Austro-Hungarian citizens. On the one hand, its multi-nationality was one of the
Empire’s central features, potentially making soldiers from ethnically heterogeneous
areas more willing to defend it. On the other hand, long-standing research in social
psychology has established the importance of intergroup contact for the reduction of

42Note that the vast majority of soldiers come from either ethnically homogeneous German or Italian
municipalities, as can be seen in Figure 4.A.3 in the Appendix.



180 ECONOMICS OF SOCIAL NORMS & IDENTITY

prejudices (Allport 1954). I test this hypothesis in column (2) by interacting an indi-
vidual soldier’s ethnicity with a municipality-level measure of ethnic diversity. The
Herfindahl-Hirschman Index (HHI) measures the local concentration of ethnic groups,
i.e., larger values implying less ethnic diversity, and constitutes a common approach
in the literature (see Steele et al. 2022).43 As can be seen in Appendix Figure 4.A.4,
although more than 30% of soldiers come from fully homogeneous municipalities,
there still is a certain degree of variation in local ethnic diversity. The estimated coeffi-
cients from replacing ShareItalianm with HHIm in Equation (4.3) are shown in column
(2) of Table 4.4. As hypothesized, I find that Italian soldiers from less diverse com-
munities are relatively more likely to end up in war captivity. This is in line with an
interpretation of higher exposure to out-groups reducing prejudice and decreasing the
likelihood of disloyal behavior in times of war.

Next, I will exploit the time dimension of my dataset recording casualties throughout
the course of the war. In particular, I am interested in exploring how Italy’s unex-
pected entry to World War I changed the effort exerted by Italian soldiers fighting on
the side of Austria-Hungary against other Italians. As discussed in Section 4.2.1, the
Italian war declaration led to a massive deterioration of the situation for many Ital-
ian soldiers, facing distrust and resentment from Austrians and leading to feelings of
alienation and increasing distance to Germans (Di Michele 2020, p. 57). In the theo-
retical framework by Alesina, Reich, and Riboni (2020), this corresponds to an intensi-
fication of “negative nation-building” resorting to aggressive propaganda against the
enemy. While this can motivate members of the in-group to increase their war effort,
out-group members might be alienated and increasingly reluctant to give their life for
the state. I will test for such changes in exerted war effort by estimating the following
regression:

Capturedimct =β1 · ItalianSoldieri + β2 · ItalianSoldieri × PostItalyt

+ Z′
i δ + θm + κc + ψt + ϵimct

(4.4)

where PostItalyt is a dummy variable equal to 1 if the casualty was recorded after the
Italian war entry on May 23, 1915. All remaining variables are defined as in Equa-
tion (4.2).44

Column (3) of Table 4.4 reports the ensuing results from estimating Equation (4.4). The
estimated coefficient for β1 is a precisely estimated zero, implying that before Italy’s
declaration of war Italian soldiers were not more likely to get captured than their Ger-

43More precisely, the HHI computes the sum of the squared shares p of each ethnic group j ∈ G in
the local population: HHI = ∑G

j=1 p2
j . Larger values indicate less diversity, with the maximum value 1

implying total homogeneity.
44Again, note that due to the inclusion of date fixed effects ψt the baseline effect for PostItalyt cannot

be estimated.
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Figure 4.2: Effect of Italian Soldier on Captured over Time

Notes: The event study graph plots quarterly coefficients for the effect of soldiers with predicted
Italian ethnicity on a binary indicator for the soldier reported as getting captured in the WWI ca-
sualty lists. Circles represent coefficients and spikes depict 95% confidence intervals. The vertical
line highlights the Italian war entry in Q2[1915] (May 23, 1915). The interaction with Q1[1915] is
excluded from the regression.

man comrades. Contrary to this, the positive estimate for β2 implies that after Italy
had entered the war, Italian soldiers were significantly more likely to get captured
than killed or wounded relative to Germans. Although I cannot fully rule out that this
change might be due to more discrimination of Italian soldiers even within compa-
nies, this result is also in line with an increasing disloyalty and reduced willingness to
fight, as hypothesized by Alesina, Reich, and Riboni (2020).

I further explore this change in casualty outcomes over time by separately estimating
the differential effect for Italian soldiers by quarter.45 The resulting quarterly coeffi-
cients are plotted in Figure 4.2. I find that there is no differential effect on a soldier get-
ting captured before the Italian war entry in the second quarter of 1915 which contin-

45Formally, I run the following event-study regression framework:

Capturedimct = β1 · ItalianSoldieri +
Q3[1918]

∑
τ=Q3[1914]

β j · ItalianSoldieri × 1[Q = τ] + Z′
i δ+ θm + κc +ψt + ϵimct

where a sequence of coefficients β j for the interaction of each quarter Q that was fully part of WWI, i.e.,
Q3[1914] to Q3[1918], with the ethnicity indicator for a soldier is estimated. All estimated coefficients are
relative to the last quarter before the Italian war entry (Q1[1915]) that is excluded from the regression.
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ues until the first quarter of 1916. In contrast, from the second quarter of 1916 onward
I observe a significantly higher relative capture rate among Italian minority soldiers
that persists until the end of WWI. A number of reasons might explain why I observe
this effect only a year after the Italian war entry: first, the Austro-Hungarian Army
was primarily concerned with holding and stabilizing the newly opened front in the
first year of war with Italy. Only in May 1916 – after having secured advances on the
Eastern front – did Austria-Hungary launch major counteroffensives against Italy.46 It
is conceivable that disloyal Italian soldiers were less willing to exert life-threatening
effort during such risky offensives. Second, historians have pointed to the rapidly col-
lapsing morale among Austro-Hungarian soldiers with mass desertion waves among
ethnic minority soldiers in the last years of WWI (Überegger 2003, p. 357; Lyall 2020,
p. 315). Last, part of the delay might be mechanically explained by the reporting lag
for many observations in my data until a soldier was recorded in the casualty lists (see
Footnote 26).

Finally, I explore whether Italian soldiers exerted different war effort depending on
which front they were deployed. One might reasonably expect that Italian soldiers
where less likely to fight until death when confronted with “their own” on the South-
ern Front against the Italian Army. I empirically test for this hypothesis by estimating
the following regression framework:

Capturedimct =β1 · ItalianSoldieri + β2 · ItalianFronti

+ β3 · ItalianSoldieri × ItalianFronti

+ Z′
i δ + θm + κc + ψt + ϵimct

(4.5)

where ItalianFronti is a dummy variable equal to 1 if the casualty of soldier i was
recorded on the Italian front. This variable is constructed in two steps: first, I man-
ually code whether an explicitly mentioned place of the recorded casualty lies on the
Italian front. Second, for entries lacking this information, I rely on historical accounts
by Glaise von Horstenau (1932) to infer the front to which a soldier’s regiment was
deployed at the time of the recorded entry date. All remaining variables are defined
as in Equation (4.2). Column (4) of Table 4.4 reports the resulting coefficient estimates.
As can be seen by the positive and significant estimate for β3, I find that only Italian
soldiers fighting on the Italian front observe a relatively higher likelihood of getting
captured.47

46The so-called Südtiroloffensive (“South Tyrol Offensive”) was initiated on May 15, 1916 (Glaise von
Horstenau 1932, Vol. 4, p. 254).

47The large and negative estimate for β2 can be explained by the specific battlefield conditions at the
different fronts: while the Eastern war theater saw a dynamic war with major front shifts, the Italian front
quickly developed into a static trench warfare with generally lower rates of captivity (see Di Michele
2020, p. 98).
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In this section, I provided suggestive evidence that the established differential capture
rate among Italian soldiers is partly driven by two sets of factors. First, local eth-
nic composition matters, with Italian soldiers that have less exposure to Germans in
their daily life being more likely to end up in captivity. Second, the entry of Italy to
World War I was crucial: only afterwards and only on the Italian Front do I observe
differences in soldiers’ behavior. While I cannot fully rule out alternative explana-
tions relating to discrimination of minority soldiers, these results are in line with an
increasing disloyalty and reduced willingness to fight among Italians (Alesina, Reich,
and Riboni 2020; Lyall 2020).

4.6 Conclusion

Does loyalty and the willingness to fight in a war differ by a soldier’s ethnic iden-
tity? Using a novel individual-level dataset from the Austro-Hungarian Army during
World War I, I have shown that Italian minority soldiers were significantly less likely
to die and get seriously wounded, but significantly more likely to end up in enemy
captivity than their German brothers-in-arms. This differential is largely driven by sol-
diers with less exposure to their German out-group and, crucially, materializes only
after the Italian declaration of war against Austria-Hungary. Moreover, when fighting
against “their own” on the Southern front, Italian soldiers seem to be less willing to
engage in potentially mortal combat.

I have claimed that the observed differences reflect disloyal behavior among Italian
minority soldiers, in line with theoretical predictions by Alesina, Reich, and Riboni
(2020). However, it should be noted that the empirical analysis does not allow me to
fully rule out alternative explanations. Despite controlling for potential selection con-
cerns relating to selection into companies, it could still be the case that Italian soldiers
are differentially treated even within such small-scale units. For example, company
commanders might send minority soldiers to more or less risky front sections, out
of either spite or fear of rebellion; in turn, this might result in differential casualty
outcomes. Investigating the multi-ethnic interplay between commanders and soldiers
within the Habsburg Army constitutes an interesting avenue for future research.

In any case, this work has confirmed the importance of social identities for the behav-
ior of individuals. Feelings of belonging to or exclusion from a common group can
leave deep impacts on consequential choices, such as risking one’s life for the nation.
Understanding these motives is especially relevant in times when the specter of war
has returned to Europe.
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Appendix to Chapter 4

4.A Additional Figures

Figure 4.A.1: Ethnic Groups in the Austro-Hungarian Empire, 1910

Notes: Geographic distribution of ethnic groups in the Austro-Hungarian Empire as recorded in
the 1910 census. Source: https://commons.wikimedia.org/wiki/File:Austria Hungary ethnic.svg
(last accessed on 03/10/2022).
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Figure 4.A.2: Exemplary entries in WWI Casualty Lists

Notes: Figure shows an exemplary page cutout from the Casualy List No. 417 pub-
lished on May 5, 1916. The first highlighted soldier is Josef Ambach from the munic-
pality of Kaltern in the district of Bozen in Tyrol. He was born in 1895 and served
in Company No. 15 of Landesschützen Regiment No. II. He is reported to have been
wounded. The language classification predicts him to be German. The second high-
lighted soldier shows Angelo Antonio Amistadi from the municipality of Riva from
the district of the same name. He served in Company No. 9 of Landesschützen Regi-
ment No. II. He is reported to have been captured in Russia. The language classifi-
cation predicts him to be Italian. Source: Verein für Computergenealogie (2021).



LOYALTY & IDENTITY 187

Figure 4.A.3: Distribution of Italian Population Share (1900)

Notes: Figure shows the distribution of the municipal-level Italian population share
from the 1900 census in the full sample of soldiers. The dashed vertical line high-
lights the sample mean (0.39).

Figure 4.A.4: Distribution of Herfindahl-Hirschman Index (1900)

Notes: Figure shows the distribution of the municipal-level ethnic diversity as mea-
sured by the Herfindahl-Hirschman Index (HHI) from the 1900 census in the full
sample of soldiers. Higher values imply less ethnic diversity. The dashed vertical
line highlights the sample mean (0.92).
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4.B Additional Tables

Table 4.B.1: Summary Statistics

Mean Std. Dev. Min. Max. Obs.

PANEL A: Individual-level Variables

Soldier Dead 0.21 0.41 0.00 1.00 35,261
Soldier Wounded 0.49 0.50 0.00 1.00 35,261
Soldier Captured 0.32 0.46 0.00 1.00 35,261
Age 26.22 6.77 13.00 89.00 33,762
Regular 0.97 0.17 0.00 1.00 33,533
Officer 0.02 0.15 0.00 1.00 33,533
Volunteer 0.01 0.08 0.00 1.00 33,533
Post Italy 0.74 0.44 0.00 1.00 35,196
Italian Front 0.44 0.50 0.00 1.00 31,612

PANEL B: Municipal-level Variables

Casualties (per 1,000 male) 86.59 37.91 1.34 552.08 30,706
Dead (per 1,000 male) 18.58 12.68 0.00 177.08 30,706
Wounded (per 1,000 male) 42.65 22.15 0.00 276.47 30,706
Captured (per 1,000 male) 27.09 14.18 0.00 114.58 30,706
Share German 0.58 0.46 0.00 1.00 31,008
Share Italian 0.39 0.46 0.00 1.00 31,008
Share Other Ethnicity 0.00 0.02 0.00 0.19 31,008
Ethnic Diversity (HHI) 0.92 0.11 0.45 1.00 31,008
Share Catholic 0.99 0.04 0.00 1.00 31,008
Share Protestant 0.00 0.03 0.00 0.72 31,008
Share Jewish 0.00 0.00 0.00 0.04 31,008
Share Other Religion 0.00 0.00 0.00 0.01 31,008
Share Male 0.50 0.03 0.21 0.82 31,008
Population Density (per ha) 9.36 32.29 0.01 216.46 30,933
Share Areable Land 0.86 0.16 0.13 2.74 30,933
Military Garrison 0.14 0.35 0.00 1.00 31,008
Statutory City 0.09 0.28 0.00 1.00 31,008

PANEL C: Ethnicity Measures

Italian Soldier (ECI) 0.39 0.49 0.00 1.00 35,260
Italian Soldier (TCB) 0.33 0.47 0.00 1.00 35,257
Italian Soldier (Surname) 0.27 0.45 0.00 1.00 9,281
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Table 4.B.2: Most common surnames by predicted ethnicity

# German Obs. Italian Obs.
1 Mair 173 Tomasi 66
2 Hofer 140 Moser 65
3 Huber 137 Sartori 61
4 Kofler 135 Rossi 58
5 Gruber 112 Pedrotti 57
6 Maier 108 Ferrari 54
7 Pichler 106 Zeni 53
8 Steiner 98 Casagranda 46
9 Egger 97 Degasperi 45

10 Thaler 97 Martinelli 45
11 Auer 92 Bortolotti 43
12 Moser 84 Stefani 40
13 Wieser 81 Agostini 39
14 Gasser 78 Valentini 39
15 Leitner 78 Fontana 37
16 Rainer 76 Girardi 36
17 Lechner 73 Bazzanella 34
18 Mayr 69 Dalpiaz 34
19 Brunner 68 Giuliani 34
20 Mayer 66 Lorenzi 34

Notes: Table shows the twenty most common sur-
names among the soldiers predicted as German or
Italian, respectively. The textcat classification was
run on the full name of soldiers using the ECIMCI lan-
guage profiles.
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Table 4.B.3: Italian Shares by District (Bezirk)

Bezirk Obs. Predicted Census Difference p-Value
1 Ampezzo 115 73.04 95.74 -22.70 0.00***
2 Borgo 1680 83.15 95.99 -12.83 0.00***
3 Bozen (Stadt) 447 19.02 10.32 8.69 0.00***
4 Bozen, Bolzano 2517 17.40 11.80 5.60 0.00***
5 Brixen, Bressanone 1146 6.89 2.54 4.35 0.00***
6 Bruneck 1856 7.97 15.95 -7.98 0.00***
7 Cavalese 959 77.06 92.49 -15.43 0.00***
8 Cles 1316 77.36 96.15 -18.80 0.00***
9 Imst 848 6.49 0.21 6.28 0.00***

10 Innsbruck 1879 5.11 1.85 3.26 0.00***
11 Innsbruck (Stadt) 1372 20.85 5.42 15.43 0.00***
12 Kitzbühel 1116 6.63 0.12 6.51 0.00***
13 Kufstein 1382 4.78 0.36 4.42 0.00***
14 Landeck 878 5.47 0.82 4.65 0.00***
15 Lienz 1283 3.74 0.08 3.66 0.00***
16 Meran 2277 8.34 2.17 6.18 0.00***
17 Primiero 468 62.39 97.95 -35.56 0.00***
18 Reutte 767 6.39 0.03 6.36 0.00***
19 Riva 733 90.59 88.43 2.15 0.05**
20 Roveredo (Stadt) 231 79.65 85.06 -5.41 0.04**
21 Roveredo, Rovereto 1864 88.57 97.37 -8.80 0.00***
22 Schwaz 1281 3.67 0.06 3.61 0.00***
23 Tione 971 93.20 98.25 -5.04 0.00***
24 Trient (Stadt) 697 78.77 79.45 -0.68 0.66
25 Trient, Trento 2924 85.33 95.47 -10.14 0.00***

Notes: Table shows data aggregated by district (Bezirk). Obs. reports how many soldiers in the ca-
sualty lists are reported to originate from the respective district. Predicted reports the percentage
of soldiers predicted to be Italian. Census reports the percentage of the Italian-speaking popu-
lation from the 1900 census (k. k. Statistische Zentralkommission 1907). p − Value reports the
p-value from a one-sample two-sided t-test on the difference between Predicted and Census. Sig-
nificance levels: ∗∗∗ p<0.01, ∗∗ p<0.05, and ∗ p<0.1.
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Table 4.B.4: Italian Shares by Judicial District (Gerichtsbezirk)

Gerichtsbezirk Obs. Predicted Census Difference p-Value
1 Ala 323 91.33 93.34 -2.00 0.2
2 Ampezzo 103 73.79 94.43 -20.65 0.00***
3 Arco 384 92.71 88.73 3.98 0.00***
4 Borgo 633 83.57 98.52 -14.95 0.00***
5 Bozen (Stadt) 447 19.02 10.32 8.69 0.00***
6 Bozen, Bolzano 760 13.03 5.25 7.77 0.00***
7 Brixen, Bressanone 710 7.18 3.47 3.71 0.00***
8 Bruneck 593 4.22 2.23 1.99 0.02**
9 Buchenstein, Livinallongo 12 66.67 97.15 -30.48 0.06*

10 Cavalese 819 79.49 90.94 -11.45 0.00***
11 Cembra 334 87.72 99.72 -11.99 0.00***
12 Civezzano 313 88.82 97.17 -8.35 0.00***
13 Cles 582 77.49 97.63 -20.14 0.00***
14 Condino 234 92.31 98.15 -5.84 0.00***
15 Enneberg 288 29.86 97.90 -68.04 0.00***
16 Fassa 140 62.86 99.67 -36.81 0.00***
17 Fondo 303 63.04 90.29 -27.25 0.00***
18 Fügen 250 3.60 0.08 3.52 0.00***
19 Glurns 398 10.05 0.09 9.96 0.00***
20 Hall 548 6.02 1.70 4.32 0.00***
21 Hopfgarten 339 5.31 0.24 5.07 0.00***
22 Imst 384 5.73 0.16 5.57 0.00***
23 Innsbruck 490 6.12 2.82 3.31 0.00***
24 Innsbruck (Stadt) 1372 20.85 5.42 15.43 0.00***
25 Kaltern, Caldaro 642 22.59 8.24 14.35 0.00***
26 Kastelruth, Castelrotto 311 13.50 45.45 -31.94 0.00***
27 Kitzbühel 777 7.21 0.07 7.14 0.00***
28 Klausen, Chiusa 312 6.09 0.16 5.93 0.00***
29 Kufstein 819 5.49 0.41 5.08 0.00***
30 Lana 436 6.19 1.34 4.85 0.00***
31 Landeck 545 4.59 1.18 3.41 0.00***
32 Lavis 354 84.46 97.89 -13.43 0.00***
33 Levico 555 78.92 91.60 -12.68 0.00***
34 Lienz 437 3.89 0.11 3.78 0.00***
35 Malè 431 87.24 98.79 -11.55 0.00***
36 Meran 771 11.54 4.10 7.45 0.00***
37 Mezolombardo 452 83.41 97.68 -14.27 0.00***
38 Mieders 164 3.66 0.36 3.30 0.03**
39 Mori 363 92.29 98.08 -5.79 0.00***
40 Nauders 205 9.27 0.41 8.85 0.00***
41 Neumarkt, Egna 351 36.18 22.87 13.32 0.00***
42 Nogaredo 412 91.75 98.99 -7.25 0.00***
43 Passeier 217 5.07 1.24 3.83 0.01**
44 Pergine 478 75.10 84.52 -9.42 0.00***
45 Primiero 468 62.39 97.95 -35.56 0.00***
46 Rattenberg 563 3.73 0.28 3.45 0.00***
47 Reutte 767 6.39 0.03 6.36 0.00***
48 Ried 128 3.12 0.02 3.10 0.05**
49 Riva 275 87.27 84.34 2.94 0.15

(continued on next page)
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Bezirk Obs. Predicted Census Difference p-Value
50 Roveredo (Stadt) 231 79.65 85.06 -5.41 0.04**
51 Roveredo, Rovereto 766 83.94 98.26 -14.32 0.00***
52 Sarnthal 141 4.26 1.41 2.84 0.1*
53 Schlanders 455 5.05 0.10 4.95 0.00***
54 Schwaz 619 4.52 0.07 4.45 0.00***
55 Sillian 444 1.80 0.11 1.70 0.01***
56 Silz 464 7.11 0.24 6.87 0.00***
57 Steinach 278 2.52 1.84 0.68 0.47
58 Stenico 198 94.44 97.47 -3.03 0.06*
59 Sterzing 436 6.42 1.03 5.39 0.00***
60 Strigno 492 87.40 98.16 -10.76 0.00***
61 Taufers 520 3.65 0.08 3.57 0.00***
62 Telfs 399 5.01 0.22 4.80 0.00***
63 Tione 539 93.14 98.84 -5.70 0.00***
64 Trient (Stadt) 697 78.77 79.45 -0.68 0.66
65 Trient, Trento 597 89.45 94.50 -5.05 0.00***
66 Val di Ledro 74 91.89 98.60 -6.71 0.04**
67 Vezzano 396 89.65 99.59 -9.94 0.00***
68 Welsberg 455 3.96 0.89 3.06 0.00***
69 Windischmatrei 402 5.72 0.01 5.71 0.00***
70 Zell am Ziller 412 2.43 0.04 2.39 0.00***

Notes: Table shows data aggregated by judicial district (Gerichtsbezirk). Obs. reports how many
soldiers in the casualty lists are reported to originate from the respective district. Predicted reports
the percentage of soldiers predicted to be Italian. Census reports the percentage of the Italian-
speaking population from the 1900 census (k. k. Statistische Zentralkommission 1907). p − Value
reports the p-value from a one-sample two-sided t-test on the difference between Predicted and
Census. Significance levels: ∗∗∗ p<0.01, ∗∗ p<0.05, and ∗ p<0.1.
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Table 4.B.5: Interacted Fixed Effects

Captured

(1) (2)

Italian Soldier 0.041∗∗∗ 0.007∗∗

(0.006) (0.004)

Individual Controls ✓ ✓

Municipality FE ✓ ✓

Company FE ✓ ✓

Month FE ✓ -

Date FE - ✓

Company × Month FE ✓ -

Company × Date FE - ✓

Observations 19,109 17,269
Adjusted R2 0.731 0.923
Dep. Var. Mean 0.318 0.330

Notes: Table reports soldier-level regressions as in
Equation (4.2). The dependent variable is a dummy
variable equal to 1 if soldier i was recorded as having
been captured in the WWI casualty lists. The explana-
tory variable is a dummy equal variable equal to 1 if
soldier i was predicted to be Italian using the textcat
classification on the full name with ECIMCI language
profiles. Individual controls include: soldier’s age as
of 1914, dummies for officers and volunteers. Mu-
nicipal controls include: total population, population
density, male population share, share of Germans, Ital-
ians, other ethnicities, ethnic diversity (HHI), share
of Catholics, Protestants, Jews, share of areable land,
statutory city dummy, presence of a military garrison.
Municipality fixed effects are dummies for the home-
town of soldier i. Company fixed effects are dum-
mies for the company-regiment-combination soldier i
was recorded to serve in. Month and date fixed ef-
fects are dummies for the month and the date of the re-
ported casualty or, if not available, the publication date
of the respective casualty list issue. Heteroskedasticity-
robust standard errors are reported in parentheses: ∗∗∗
p<0.01, ∗∗ p<0.05, and ∗ p<0.1.
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Table 4.B.6: Individual-level results: Effect on Dead

Dead

(1) (2) (3) (4) (5) (6) (7)

Italian Soldier -0.084∗∗∗ -0.085∗∗∗ -0.052∗∗∗ -0.044∗∗∗ -0.028∗∗∗ -0.026∗∗∗ -0.006
(0.004) (0.004) (0.008) (0.008) (0.009) (0.007) (0.004)

Individual Controls - ✓ ✓ ✓ ✓ ✓ ✓

Municipal Controls - - ✓ ✓ - - -

Municipality FE - - - ✓ ✓ ✓ ✓

Company FE - - - - ✓ ✓ ✓

Month FE - - - - - ✓ -

Date FE - - - - - - ✓

Observations 35,260 32,141 28,193 28,180 20,917 20,880 20,581
Adjusted R2 0.010 0.014 0.017 0.026 0.041 0.266 0.748
Dep. Var. Mean 0.211 0.209 0.210 0.210 0.169 0.169 0.160

Notes: Table reports soldier-level regressions as in Equation (4.2). The dependent variable is a dummy variable equal to
1 if soldier i was recorded as having died in the WWI casualty lists. The explanatory variable is a dummy equal variable
equal to 1 if soldier i was predicted to be Italian using the textcat classification on the full name with ECIMCI language
profiles. Individual controls include: soldier’s age as of 1914, dummies for officers and volunteers. Municipal controls
include: total population, population density, male population share, share of Germans, Italians, other ethnicities, ethnic
diversity (HHI), share of Catholics, Protestants, Jews, share of areable land, statutory city dummy, presence of a military
garrison. Municipality fixed effects are dummies for the hometown of soldier i. Company fixed effects are dummies for
the company-regiment-combination soldier i was recorded to serve in. Month and date fixed effects are dummies for the
month and the date of the reported casualty or, if not available, the publication date of the respective casualty list issue.
Heteroskedasticity-robust standard errors are reported in parentheses: ∗∗∗ p<0.01, ∗∗ p<0.05, and ∗ p<0.1.
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Table 4.B.7: Individual-level results: Effect on Wounded

Wounded

(1) (2) (3) (4) (5) (6) (7)

Italian Soldier -0.104∗∗∗ -0.110∗∗∗ -0.069∗∗∗ -0.053∗∗∗ -0.051∗∗∗ -0.040∗∗∗ -0.037∗∗∗

(0.005) (0.006) (0.009) (0.010) (0.011) (0.010) (0.008)

Individual Controls - ✓ ✓ ✓ ✓ ✓ ✓

Municipal Controls - - ✓ ✓ - - -

Municipality FE - - - ✓ ✓ ✓ ✓

Company FE - - - - ✓ ✓ ✓

Month FE - - - - - ✓ -

Date FE - - - - - - ✓

Observations 35,260 32,141 28,193 28,180 20,917 20,880 20,581
Adjusted R2 0.010 0.021 0.025 0.037 0.111 0.339 0.617
Dep. Var. Mean 0.492 0.493 0.487 0.487 0.545 0.544 0.550

Notes: Table reports soldier-level regressions as in Equation (4.2). The dependent variable is a dummy variable equal to 1
if soldier i was recorded as having been wounded in the WWI casualty lists. The explanatory variable is a dummy equal
variable equal to 1 if soldier i was predicted to be Italian using the textcat classification on the full name with ECIMCI
language profiles. Individual controls include: soldier’s age as of 1914, dummies for officers and volunteers. Municipal
controls include: total population, population density, male population share, share of Germans, Italians, other ethnicities,
ethnic diversity (HHI), share of Catholics, Protestants, Jews, share of areable land, statutory city dummy, presence of a mil-
itary garrison. Municipality fixed effects are dummies for the hometown of soldier i. Company fixed effects are dummies
for the company-regiment-combination soldier i was recorded to serve in. Month and date fixed effects are dummies for
the month and the date of the reported casualty or, if not available, the publication date of the respective casualty list issue.
Heteroskedasticity-robust standard errors are reported in parentheses: ∗∗∗ p<0.01, ∗∗ p<0.05, and ∗ p<0.1.
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Table 4.B.8: Individual-level results: Effect on Captured (vs. Dead)

Captured (vs. Dead)

(1) (2) (3) (4) (5) (6) (7)

Italian Soldier 0.227∗∗∗ 0.231∗∗∗ 0.137∗∗∗ 0.116∗∗∗ 0.095∗∗∗ 0.070∗∗∗ 0.015∗∗

(0.007) (0.007) (0.013) (0.014) (0.017) (0.012) (0.006)

Individual Controls - ✓ ✓ ✓ ✓ ✓ ✓

Municipal Controls - - ✓ ✓ - - -

Municipality FE - - - ✓ ✓ ✓ ✓

Company FE - - - - ✓ ✓ ✓

Month FE - - - - - ✓ -

Date FE - - - - - - ✓

Observations 18,450 16,818 14,954 14,925 9,789 9,777 9,440
Adjusted R2 0.053 0.058 0.070 0.092 0.219 0.559 0.887
Dep. Var. Mean 0.603 0.605 0.610 0.609 0.653 0.653 0.671

Notes: Table reports soldier-level regressions as in Equation (4.2). The sample only includes soldiers that were re-
ported to have been either captured or killed during World War I. The dependent variable is a dummy variable
equal to 1 if soldier i was recorded as having been captured in the WWI casualty lists. The explanatory variable
is a dummy equal variable equal to 1 if soldier i was predicted to be Italian using the textcat classification on
the full name with ECIMCI language profiles. Individual controls include: soldier’s age as of 1914, dummies for
officers and volunteers. Municipal controls include: total population, population density, male population share,
share of Germans, Italians, other ethnicities, ethnic diversity (HHI), share of Catholics, Protestants, Jews, share of
areable land, statutory city dummy, presence of a military garrison. Municipality fixed effects are dummies for the
hometown of soldier i. Company fixed effects are dummies for the company-regiment-combination soldier i was
recorded to serve in. Month and date fixed effects are dummies for the month and the date of the reported casualty
or, if not available, the publication date of the respective casualty list issue. Heteroskedasticity-robust standard er-
rors are reported in parentheses: ∗∗∗ p<0.01, ∗∗ p<0.05, and ∗ p<0.1.
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Table 4.B.9: Robustness – Subsamples

Captured

(1) (2) (3) (4)
Full

Sample
No Ladin

Areas
<10 Diff
Bezirke

<10 Diff
Gerichtsbez.

Italian Soldier 0.035∗∗∗ 0.033∗∗∗ 0.021∗∗ 0.017∗∗

(0.006) (0.007) (0.008) (0.008)

Individual Controls ✓ ✓ ✓ ✓

Municipality FE ✓ ✓ ✓ ✓

Company FE ✓ ✓ ✓ ✓

Date FE ✓ ✓ ✓ ✓

Observations 20,581 17,296 14,526 14,822
Adjusted R2 0.708 0.708 0.696 0.704
Dep. Var. Mean 0.312 0.308 0.277 0.297

Notes: Table reports soldier-level regressions as in Equation (4.2). The dependent vari-
able is a dummy variable equal to 1 if soldier i was recorded as having been captured
in the WWI casualty lists. The explanatory variable is a dummy equal variable equal
to 1 if soldier i was predicted to be Italian using the textcat classification on the full
name with ECIMCI language profiles. Individual controls include: soldier’s age as
of 1914, dummies for officers and volunteers. Municipal controls include: total pop-
ulation, population density, male population share, share of Germans, Italians, other
ethnicities, ethnic diversity (HHI), share of Catholics, Protestants, Jews, share of are-
able land, statutory city dummy, presence of a military garrison. Municipality fixed
effects are dummies for the hometown of soldier i. Company fixed effects are dum-
mies for the company-regiment-combination soldier i was recorded to serve in. Month
and date fixed effects are dummies for the month and the date of the reported casu-
alty or, if not available, the publication date of the respective casualty list issue. Col-
umn (1) reports the preferred specification from column (7) in Table 4.2. Column (2)
excludes all districts belonging to the historic Ladin settlement area (Bihl 1980): Am-
pezzo, Bruneck, Cavalese, Cles, Primiero. Column (3) excludes all districts (Bezirke)
with a residual difference between predicted and population Italian share of more
than 10 percentage points as reported in Table 4.B.3: Primiero, Ampezzo, Cles, Cav-
alese, Borgo, Innsbruck (Stadt), Trient/Trento. Column (3) excludes all judicial districts
(Gerichtsbezirke) with a residual difference between predicted and population Italian
share of more than 10 percentage points as reported in Table 4.B.4: Enneberg, Fassa,
Primiero, Kastelruth/Castelrotto, Buchenstein/Livinallongo, Fondo, Ampezzo, Cles,
Borgo, Roveredo/Rovereto, Mezolombardo, Lavis, Levico, Cembra, Malè, Cavalese,
Strigno, Neumarkt/Egna, Kaltern/Caldaro, Innsbruck (Stadt). Heteroskedasticity-
robust standard errors are reported in parentheses: ∗∗∗ p<0.01, ∗∗ p<0.05, and ∗
p<0.1.
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TOMÁŠ ŽELINSKÝ (2023). “Shifting Punishment on Minorities: Experimental
Evidence of Scapegoating.” The Economic Journal.
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1914: Ergänzungsheft 9 zum Werke ”Österreich-Ungarns letzter Krieg”. Wien: Verlag
der Militärwissenschaftlichen Mitteilungen.
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LUTT, ALEXANDER (2016). “Südtiroler Option – Archivbestände und ihre gestörte
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and DAVID QIHANG WU (2022). “The Pro-Social Determinants of Violent Collec-
tive Action: Evidence from Participation in Militias in Eastern Congo.” Working
Paper.

MCKINNEY, WES (2010). “Data Structures for Statistical Computing in Python.” Pro-
ceedings of the 9th Python in Science Conference. Ed. by STÉFAN J. VAN DER WALT
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De Gasperi-Abkommen. Innsbruck: Studienverlag.

STERGAR, ROK and TAMARA SCHEER (2018). “Ethnic boxes: the unintended conse-
quences of Habsburg bureaucratic classification.” Nationalities Papers, 46 (4), 575–
591.

https://www.regionalstatistik.de/genesis/online


216 ECONOMICS OF SOCIAL NORMS & IDENTITY

SUCHE-POSTLEITZAHL.ORG (2022). Liste aller Orte mit aktueller PLZ-Zuordnung. URL:
https://www.suche-postleitzahl.org/downloads (last accessed on 08/16/2022).

TAJFEL, HENRI and JOHN C. TURNER (1979). “An Integrative Theory of Intergroup
Conflict.” The Social Psychology of Intergroup Relations. Ed. by STEPHEN WORCHEL

and WILLIAM G. AUSTIN. Monterey, CA: Brooks/Cole, 94–109.

TALIBOVA, ROYA (2021). “Repression, Military Service and Insurrection.” Working Pa-
per.

TAYLOR, ALAN J. P. (1990). The Habsburg Monarchy 1809–1918. A History of the Austrian
Empire and Austria-Hungary. London: Penguin Books.

THOMPSON, MARK (2008). The White War: Life and Death on the Italian front, 1915-1919.
London: Faber and Faber.

TILLY, CHARLES (1975). “Reflections on the History of European State-Making.” The
Formation of National States in Western Europe. Ed. by CHARLES TILLY. Princeton,
NJ: Princeton University Press, 3–83.

— (1978). From Mobilization to Revolution. New York: Random House.

— (1993). Coercion, Capital and European States: AD 990 - 1992. Cambridge, MA: Wiley-
Blackwell.

— (1994). “States and Nationalism in Europe 1492-1992.” Theory and Society, 23 (1),
131–146.
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