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Abstract

This thesis uncovers and studies determinants of economic decision making and po-
litical attitudes that have so far received little attention in economics. It focuses on
three factors - social image concerns, moral values and sexual competition - all of
which are shown to be relevant for the functioning of communities. The first chapter
studies whether public shaming played a role in men’s decision to join the British
Army during World War I by exploiting a natural experiment. At the beginning of
the war, young girls would hand out white feathers to men not in uniform in an at-
tempt to shame them as cowards. The chapter shows that this shaming strategy had
an effect on recruitment numbers suggesting that social image concerns can induce
costly altruistic behavior that benefits the group. Whereas the first chapter studies
a factor inducing cooperation in societies, the second and the third chapter look at
two different factors which can explain social and political disagreement. The second
chapter explores how moral values shape beliefs about facts based on results from an
online experiment. It shows how the salience of the moral dimension of a political
debate increases polarization in beliefs between people on the left and the right of
the political spectrum. The third chapter looks at the consequences a skewed sex ra-
tio can have on the political preferences and xenophobic attitudes of young men. We
hypothesize that in environments where male-male competition for female partners
is high, the frustration from being single and concerns about status and male identity
are more severe and can foster out-group hatred. Using observational data for Ger-
many, this chapter provides evidence that in areas which have a significant surplus
of men people are more likely to hold xenophobic attitudes and vote for right-wing
extremist parties.
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Impact Statement

This thesis studies how social image concerns, moral values and sexual competition
shape economic decision making and political preferences. We provide empirical
evidence which demonstrates how these factors affect individual behavior which is
relevant for social cohesion and societal cooperation. These findings can be of inter-
est for academics and policy makers alike. First, traditional approaches in economics
typically consider these factors to be of only little relevance. Our results call that
thinking into question. Second, our findings can shed some light on the conditions
for cooperation within societies and between different cultures and can therefore be
of interest to policymakers.

The first chapter studies the power of social image concerns. At the beginning of
World War I, young women all over Britain would hand out white feathers to men
not wearing a uniform yet to publicly shame them as cowards. I analyze whether this
had an effect on recruitment numbers and find that the so-called White Feather Girls
successfully shamed men into joining the army. The chapter therefore shows that
social image concerns matter in high-stakes settings and can be a source for parochial
altruism and large-scale cooperation. The study thus points to the functionality of
social emotions such as shame and their role in sustaining cooperation. At the same
time, it puts into question whether it can be justified to leverage them, for example
in policy making, given that individuals are willing to pay such a high personal cost.

In the second chapter, we study whether moral values have an effect on individu-
als’ beliefs about factual statements using a survey experiment. Orthodox Bayesian
models in economics would typically assume that beliefs (“is” statements) can shape
individuals’ preferences about what ought to be, i.e. their values, but not vice versa.
Our results, in contrast, document that values exert an influence on beliefs and that
this effect is mediated by prior political leanings. This might have contributed to the
polarization in the beliefs about facts observed in recent years. We can thus highlight
a new and potentially very important channel for belief formation which has so far
received little attention. In addition, this finding can provide insights to policymak-
ers as to why individuals disagree more and more on objective facts. This can be
particularly relevant, for example, for the communication of policy reforms to the
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public.

The third chapter studies whether the lack of success in the partner market can ex-
plain xenophobic attitudes. We hypothesize that male-male competition can in parts
explain the increase in anti-refugee hate crime and support for a new anti-immigrant
right-wing party after a large influx of predominantly male refugees into Germany
between 2015 and 2017. Our results suggest that anti-refugee sentiments are indeed
more prevalent in areas where the share of women is low. This chapter can thus pro-
vide new insights into the social foundations of xenophobia. It also emphasizes a
dimension of gender-specific migration that can be relevant for local policy making
such as regional development and locally targeted labor market programs.
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Introduction

Over recent years, we have been confronted with global and national challenges

which are testing the resilience of our societies and political systems. Climate change,

extreme inequality, public health crises, and refugee migration are just some of the

issues causing a lot of tensions and political frictions. We also see that political opin-

ions have polarized. People no longer only disagree about the best solution to a

problem but also about the - often scientific - facts at the heart of it. This severely

impedes consensus which is needed to tackle these problems. In addition, many of

the challenges we are facing require individuals to pay a personal cost to contribute

to the solution. However, it is not clear how to encourage such altruistic behavior

when people cannot agree on a common goal.

This thesis seeks to better understand the reasons behind the polarization and dis-

cord we see in many societies today and factors that have led to large-scale coopera-

tion and altruistic behavior of individuals in the past. It provides three studies which

look into determinants of individual decision making and political preferences that

have so far received rather little attention in economics. However, we see that many

developments of the past years are difficult to explain with standard economics. This
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thesis therefore aims to explore new approaches to uncover what it is that allows us

to function as communities.

In Chapter 1 of this dissertation which is titled “Shamed to Death: Social Image Con-

cerns and War Participation”, I study whether social image concerns have the strength

to induce people to take risky altruistic actions for the benefit of their community. In

this historical study, I look at Britain at the beginning of WWI. At that time, women

all over the country would hand out white feathers to men not wearing a uniform

yet. The white feather was well understood as a symbol of cowardice and was meant

to shame these men into joining the British Army. Using an event study approach, I

analyze whether the so-called White Feather Girls had an impact on recruitment and

show that they were indeed successful with their strategy. Contemporary witness re-

ports suggest that the receipt of a white feather was a painful experience for British

men at the time and was perceived as an embarrassment. The study therefore pro-

vides evidence suggesting that social image concerns are an important and powerful

driver of human behavior. It furthermore shows that individuals are willing to risk

their lives in war in order to maintain a positive social image. Social image concerns

can hence be functional as they induce behavior that is costly for the individual but

benefits the wider community.

In Chapter 2, titled “Motivated Political Reasoning: On The Emergence of Belief-Value

Constellations”, my co-authors Kai Barron, Steffen Huck and I analyze the causal

relationship between moral values and factual beliefs. We think of moral values

as “ought” statements, i.e. statements about how people would like the world to

be when applying their own moral standards. Factual beliefs, on the other hand,

which we also refer to as “is” statements, are statements about facts that can be
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objectively verified. Orthodox Bayesian economics would predict that beliefs can

exert an influence on values but not vice versa. We hypothesize, on the contrary, that

beliefs about facts can also be influenced by personal values and that this is mediated

by the political leanings of individuals. To test our hypothesis, we ran a large online

experiment with more than 1,500 US participants. We strictly followed the analysis

laid out in our preregistration. Our results show that beliefs are indeed influenced by

moral values when we control for the political preferences of our participants. This

indicates that values might have contributed to the observed polarization in beliefs

about facts. We also show that subjects are not willing to distort their values in

response to the financial incentives we provide. Moral values might therefore be a

strong motivational force.

In the final Chapter 3, “Social Foundations of Xenophobia”, my co-author Hans-

Joachim Voth and I study the relationship between skewed sex ratios and anti-refugee

crime in Germany. For most people, finding a partner is an important objective in

life. Several recent developments have, however, negatively affected the probability

of finding a partner especially for young men. Gender-specific migration in East-

Germany, which is often linked to the educational aspirations of women and poor

labor market conditions, has left many regions with an immense surplus of men. We

hypothesize that the resulting increase in male-male competition for female partners

makes it more likely that men perceive foreigners as a threat. In our study, we look at

Germany between 2015 and 2017 when a large influx of refugees was followed by an

increase in anti-refugee hate crime and the support for an anti-immigration party. We

provide evidence for a positive correlation between a surplus of young men and the

occurrence of hate crime and anti-immigrant voting in different regions. We corrob-
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orate our findings with an instrumental variable strategy which exploits the nearby

availability of student places typically taken up by women. Our results indicate that

the link between xenophobic attitudes and sexual competition needs further consid-

eration as it has the potential to explain parts of the growing opposition to (refugee)

migration in many countries.

This thesis exploits different settings and methods to better understand factors that

can create unity and dissonance in communities. It suggests that there are factors

which are often neglected in orthodox economic approaches that can have a mean-

ingful impact on how we live together. Future work should hence test the external

validity of these results and uncover further mechanisms to contribute to the solu-

tions to some of the challenges ahead.



Chapter 1

Shamed to Death: Social Image

Concerns and War Participation



Abstract

Can social image concerns cause people to take costly actions benefiting their com-

munity? Using newly collected data, I study the impact of public shaming on vol-

untary recruitment during World War I in England and Wales. At the time, young

women in many towns and cities handed out white feathers to men in civilian clothes,

marking them out as cowards. This was intended to encourage volunteering. I re-

construct a panel of “White Feather Girls” activity from local newspaper articles and

exploit the staggered spread of the movement in an event study framework. Follow-

ing episodes of public shaming, recruitment increased significantly: Volunteering

surged by a third during the 10 days after the first mention of the White Feather

Girls in the news. Confounding factors such as reporting of wartime events are un-

likely to account for these patterns. These results suggest that public image concerns

can have first-order effects on costly altruistic behavior that benefits the group.
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1.1 Introduction
Most people care about what others think of them. In his Theory of Moral Sentiments,

Adam Smith already argued that our ideas of both right and wrong as well as our

actions reflect our nature as social beings. Recent theoretical work by Bénabou and

Tirole (2006) emphasizes the importance of public perceptions, motivating people to

engage in “honorific” actions. That social image concerns can shape decisions from

education and voting to charitable giving has also been demonstrated empirically

in several recent studies (Bursztyn, Egorov, and Jensen 2019; DellaVigna, List, and

Malmendier 2012; Gerber, Green, and Larimer 2008). However, the stakes in most

of these studies are relatively low. While it seems abundantly clear that people care

about their image to some extent, it is an open question how much they care and

whether such concerns can help to sustain large-scale cooperation in human societies

(Gintis 2000; Grimalda, Pondorfer, and Tracer 2016).1 Are social image concerns

mostly minor, and only of empirical consequence in low-stakes settings, or are people

willing to take major risks to preserve and enhance their public standing?

In this paper, I use newly-collected data from Britain during World War I to show that

public shaming can lead to a particularly risky decision – volunteering for wartime

service. Britain had an all-volunteer army until 1916, with 2.5 million men joining.

As part of the recruitment effort, young women would approach men not wearing a

uniform in the streets and present them with a white feather, a symbol of cowardice,

in an attempt to make them join the Army (e.g. Gullace 2002). Using detailed news-

paper reports on the activities of the “White Feather Brigade” and highly granular

data on local military recruitment, I show in a difference-in-difference analysis that

1. Ager et al. (2021) argue that personal rivalry can induce risky actions. While also a form of
public image concern, their setting is specific to closely knit groups of peers.
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public shaming led to big increases in volunteering. These findings strongly suggest

that social image concerns induced by the actions of complete strangers can lead to

highly costly, altruistic behavior in a real-world setting.

The White Feather Girls, an informal movement of young women, emerged soon af-

ter the outbreak of World War I. The movement spread across the country and white

feathers were handed out in all parts of the UK. There are no official records on the

activity of the movement and no precise information on the number of members or in-

cidents. Contemporary witnesses argue that the “idea [of the white feather] spread

like a virulent disease” and that receiving a white feather caused “pain and acute

embarrassment”.2 Because many men followed the call of the White Feather, several

companies in war-relevant industries gave out badges to their employees, seeking to

protect them from the shame of receiving a feather.3 I compile the first comprehen-

sive panel on the daily activities of the White Feather Girls, using newspaper records.

I combine these data with newly-digitized historical records on daily recruitment in

121 cities in England and Wales during the first months of World War I, August 1914

to May 1915.

I examine the effect of the White Feather Girls on recruitment by exploiting the stag-

gered reporting on the movement across cities, using an event-study design. In order

to meet recent concerns regarding the standard implementation of event study de-

signs using ordinary least squares, the approach is implemented using the imputation

2. IWM letter. Imperial War Museum staff, “Great War Index to Letters of Interest,” n.d., Imperial
War Museum, London.

3. See also Gullace (2002) for more details on the introduction of badges to protect workers. Figure
1.C.3, Panel (b), in the Appendix shows a newspaper article discussing the practice for workers from
the R.A.F. (Royal Aircraft Factory) in December 1914. Figure 1.B.2 in the Appendix shows how the
idea to introduce badges was discussed in the House of Commons in March 1915.
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strategy proposed by Borusyak, Jaravel, and Spiess (2021). For each recruiting city,

I look at the effect of the first mention as the point in time when the movement ini-

tially reached a city. I find a significant effect on volunteering in the ten days after a

mention of the White Feather Brigade in the local newspapers. The effect is of con-

siderable size. Volunteering is on average 36.6%⁴ higher in the 10 days following

the first mention of the White Feathers. The effect is not reversed in the subsequent

weeks, i.e. it does not turn negative after the positive effect following treatment. This

suggests that the White Feather Girls increased the total number of volunteers rather

than making those who would have enlisted anyway bring their decision forward.

A key assumption in such a difference-in-differences style estimation is that in the

absence of the reporting about the White Feather movement recruitment would have

evolved in the same way in treated and untreated cities. I test the credibility of this

assumption by showing that there are no significant deviations between the treated

and the control cities prior to treatment – suggesting that the parallel trends assump-

tion is satisfied. This suggests that the spread of the White Feather Movement was

not a response to local volunteering trends. I can furthermore show that the results

are robust to the inclusion of several important controls. First, I control for the daily

number of casualties in each recruiting city. Second, I control for regional differences

that might have influenced the decision to enlist in the Army, such as the share of self-

employed and the share of those in paid employment as well as the share of females.

The results remain largely unchanged. Including demographic controls, average re-

cruiting is increased by 45%⁵ in the ten days after activity of the White Feather Girls

in comparison to average recruitment in the ten days before.

4. The standard error of this estimate is 0.135.
5. The standard error of this estimate is 0.1415.
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I also control for region-specific time-varying news coverage as a potential confound.

For instance, the mention of the White Feather movement in the local newspaper

might coincide with differences in war reporting. To deal with this concern I apply

textual analysis to a large corpus of 250,000 randomly selected articles covering the

time period studied. I compute two measures for news coverage. First, I apply the

Latent Dirichlet Allocation (LDA) to train a topic model on five topics. In addition, I

compute a measure for negative sentiment using a lexicon that provides information

on the emotional annotation of words. I compute the share of all articles in the

vicinity of each recruiting city that refer to the different topics determined by the

LDA as well as a measure for negative news sentiment. The inclusion of both of these

controls does not alter the results. The overall effect on recruiting is still statistically

significant and slightly higher than in the base specification.

Finally, I also show that the results are robust to alternative implementations of the

event study. In particular, I show that excluding cities that were treated considerably

later than the majority does not change the results. Lastly, I also re-estimate the

results using the Generalized Synthetic Control Approach (Xu 2017) which allows

me to relax the assumption of parallel trends but find results similar to the difference-

in-differences approach.

The White Feather Girls anticipated that they would hit a nerve with young men in

early 20th century Britain. But why was this shaming strategy so successful? As

shown by Fehr and Gächter (2000) altruistic punishment can increase levels of coop-

eration in the public goods game. Individuals are willing to punish defectors even if

this yields no personal benefits and is costly for themselves (Fehr and Gächter 2002;

Fehr, Gächter, and Kirchsteiger 1997). Giving out white feathers to punish young
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men not yet enlisted was indeed a costly action for these women. The public did not

approve of the method deeming it not seemly and the girls also had to fear imme-

diate retaliation by resentful men. These would often react violently to the receipt

of a feather. Fehr and Gächter (2002) argue that negative emotions towards the de-

fectors can explain why individuals are willing to pay a personal cost. Bowles and

Gintis (2005) and also Gintis (2004), on the other hand, discuss the reactions of the

defectors who receive the punishment. They present evidence suggesting that pun-

ishment functions as a signal of social disapproval which evokes emotions of shame

in the defectors and which they seek to avoid by cooperating. By signaling their dis-

approval the White Feather Girls diverted the young men’s focus away from the pride

associated with joining the army to the shame of not serving their country.

War participation is strongly linked to traditional norms of masculinity. The narrative

of the male war hero fighting for the country, receiving female adoration in return,

is arguably as old as storytelling itself. Evolutionary psychologists believe that the

greater variance in terms of reproductive success among men as compared to women

has enhanced intra-sexual competition in men and can explain differences in physi-

cal aggressiveness between the sexes (Vugt, Cremer, and Dirk P Janssen 2007a). At

the same time, men have incentives to form coalitions. In such a setting, a combina-

tion of intra-group cooperation and inter-group aggression, also known as “parochial

altruism”, may be an adaptive trait.⁶ A potential explanation for the success of the

White Feather Girls is therefore that they took advantage of men’s primal instincts

(Hart 2010).⁷ In this sense, this study can be thought of as “existence result”, offering

6. See e.g. Choi and Bowles (2007) and Bowles (2009).
7. In The Mystery of Courage, Miller (2002) argues: “With courage comes embedded a theory of

manhood. In a significant number of cultures, as chastity was to women, so courage was to men: the
virtue at the center of their gendered identity.”
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empirical support for anthropological theories arguing that males signal their fitness

through war participation, and are perceived as sexually more attractive by females

when they return as war heroes (Rusch, Leunissen, and van Vugt 2015).

This paper makes several contributions to the existing literature. First, I exploit a

unique natural experiment to show that individuals care about their social image

even when the stakes are extremely high. Previous research has shown that social

image concerns can shape our behavior in many areas of life. These include for ex-

ample education (Bursztyn and Jensen 2015; Bursztyn, Egorov, and Jensen 2019),

career choices (Bursztyn, Fujiwara, and Pallais 2017), and credit card take-up (Bursz-

tyn et al. 2017).⁸ In these settings, however, the outcomes considered are typically

relatively low cost. Here, I show that people would go as far as putting their lives on

the line to maintain a positive social image and can thus demonstrate the power of

social image concerns.

Second, this study provides important new insights on the functionality of social

image concerns. The observation that people are willing to pay an extremely high

personal cost raises questions about why humans have evolved to put so much weight

on others’ opinions – Adam Smith’s question in the Theory of Moral Sentiments. Pre-

vious studies have shown that individuals are willing to take costly actions for the

benefit of the group when they care about their relative standing among their peers.

Ager et al. (2021), for example, study the behavior of German fighter pilots during

WWII and find that pilots are more successful, but also run a greater risk of death,

when a former peer received an honorable mention. Cantoni et al. (2019), Bursztyn

et al. (2021) and Enikolopov, Makarin, and Petrova (2020) show that protest par-

8. For an overview see also Bursztyn and Jensen (2017).
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ticipation in Hong Kong and Russia is affected by the behavior of friends and other

peers. There currently is no observational evidence suggesting that social image con-

cerns can foster pro-social behavior outside tightly-knit small groups. Results from

both laboratory (e.g. Gächter and Fehr 1999; Grimalda, Pondorfer, and Tracer 2016)

and field experiments (Gerber, Green, and Larimer 2008; Dellavigna et al. 2016;

DellaVigna, List, and Malmendier 2012) suggest a relationship between social im-

age concerns and altruistic behavior between strangers. The external validity of this

existing evidence can be questioned because stakes are often low. This paper analyzes

a unique real-world setting with high stakes to show that public image concerns can

be important even in front of total strangers, leading to risky, altruistic actions.

The rest of this paper is structured as follows. In the next section, I will provide an

overview over the historical background of WWI in the United Kingdom, the recruit-

ing efforts and the White Feather movement. I will also introduce the data and the

possibilities it provides for the analyzes as well as the limitations it sets. In Section

1.3, I introduce the empirical approach in detail and discuss the main findings as well

as their robustness. Section 1.4 concludes.

1.2 Historical Background and Data

On the 4th of August, 1914 the UK declared war on Germany. It did so after Germany

violated Belgian neutrality. At the outbreak of the war, the British Army was com-

posed of 250,000 regulars. Half of them were serving overseas, and the Royal Navy

absorbed much of the country’s defense spending. The Army was much smaller than

that of many other European countries. The French Army, for example, counted 1.3

million soldiers at the time, the German Army entered the war with a total strength
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of 1.9 million. Britain also exclusively relied on professional soldiers at the time. Con-

scription was only introduced in 1916. During the initial months of World War I, the

United Kingdom therefore stepped up its efforts to recruit volunteers.

The Secretary of State for War, Herbert Kitchener, called for 200,000 volunteers in

the first month of the war. The response was overwhelming: his call to arms was an-

swered by around 250,000 volunteers in August and almost 400,000 in September.

Figure 1.1 shows the number of volunteers per month from the beginning of the war

until the introduction of conscription in January 1916. In the initial months, 2.5 mil-

lion men enlisted voluntarily in the army; many of these joined during the first eight

weeks of the war. As casualties mounted, the number of volunteers began to decline

(see Figure 1.1, right axis). Nonetheless, “Kitchener’s Army” consistently attracted

around 100,000 volunteers each month between October 1914 and November 1915.

1.2.1 Why did British men enlist?

Why did British men volunteer in such large numbers? For many years, the idea that

a wave of “war enthusiasm” swept the country following the declaration of war was

common. It has more recently by questioned by historians (see e.g. Gregory 2008;

Ferguson 1998). Whether the British public really thought that “the war would be

over by Christmas” is equally doubtful. Hallifax (2010) identifies the huge amounts

of money given to distress relief funds as one of several indicators suggesting that a

rather long and destructive war was widely anticipated.

If it was not generalized nationalist feelings or false beliefs about the risks of joining

the war, what can explain the large recruiting numbers? Ferguson (1998) suggests

five motives. First, the efforts of the Parliamentary Recruiting Office (PCR), using all
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Figure 1.1: Volunteering and Casualties per month (in thousands)

Note: The blue bars show the monthly number of recruits accepted for
the Army and the Navy in the United Kingdom between August 1914
and December 1915 (left axis). The data has been digitized from NATS
1/399, National Archives (Kew). The red line shows the number of
casualties per month obtained from the Naval & Military Press (right
axis). All numbers are in thousands.

the tools of modern propaganda, might have had the intended effect on recruitment

numbers. However, this cannot explain the surge in numbers right after the start

of the war as the office only became operational from September onwards. Second,

Ferguson highlights the importance of peer pressure. So-called “Pals” Battalions are

considered important in getting friends and neighbors to join the army. The first

of those, however, was also only founded in late August. Third, economic reasons

and pressure from employers might have drawn men in. Some companies guaran-

teed jobs and pensions for volunteers. This may have boosted recruitment. However,

Dewey (1984) shows that low wages are, if anything, negatively related to enlist-

ment. Ferguson further highlights impulse as a potential driver. He cites Offer (1995)

who suggests that a number of new recruits decided to join the war due to myopic
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preferences, perceiving the train ride to the depot as a substitute for holidays.

Finally, Ferguson suggests that female pressure may have been important for the

high recruiting numbers. Women were involved in the war effort in a variety of ways

(Ward 2001), from fund-raising to volunteering as nurses. The decision whether or

not to enlist increasingly became a matter of honor. Who would be better suited

to put male self-esteem to the test than the opposite sex? The government later

instrumentalized public image concerns in front of women to push men into the

armed forces. Official recruiting posters proclaimed “Women of Britain say - GO!”,

or had the “women of London” ask: “Is your best boy wearing khaki? . . . if your young

man neglects his duty to King and Country, the time may come when he will neglect

you.”⁹1⁰

The original idea to use female pressure as a means to increase recruitment numbers,

however, was introduced by Admiral Fitzgerald only weeks after the start of the war.

It turned into a movement that spread quickly throughout the country.

1.2.2 The White Feather Girls

The White Feather movement was launched on August 30, 1914 when Admiral

Charles Penrose Fitzgerald mounted the bandstand at Folkstone. Not satisfied with

the recruitment efforts at the time and a convinced conscriptionist himself, he re-

cruited about thirty women to hand out white feathers to mostly young men not

wearing a uniform (for a detailed discussion of the phenomenon see e.g. Kilday and

Nash (2017), Gullace (1997), and Gullace (2002)).

9. See Stevens (2016).
10. The latter poster can be found at: https://www.iwm.org.uk/collections/item/object/28305, ac-

cessed 31st of October, 2021.

https://www.iwm.org.uk/collections/item/object/28305
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In England, the white feather has been a symbol of cowardice since the late eigh-

teenth century. The association is most likely related to cockfighting as cockerels

with white feathers in their tails were considered a crossbreed inferior to pure-bred

game cocks who do not exhibit such. In the 1902 novel “The Four Feathers” by

A.E.W. Mason, a young military officer resigns from the army. Three of his comrades

thereupon send white feathers to him. His fiancé also ends the engagement after

confronting him with his cowardice, breaks a white feather from her fan, and hands

him a fourth feather. Chastised, he returns to the army, fights in Sudan, and becomes

a hero saving his unit from destruction. Thereupon, his fiancé takes him back.

The white feathers that Admiral Fitzgerald exhorted his followers to hand out were

intended to do the same as Mason’s fictitious feathers – to shame young men and

humiliate them publicly, in front of females. Numerous women responded to his

call and many more women all over the country imitated the original campaign in

Folkstone. The movement, often referred to as the “White Feather Brigade” or “The

Order of theWhite Feather”, continued to exist long after conscriptionwas introduced

in 1916.

In March 1915, the practice was discussed for the first time in Parliament as con-

cerns over the safety of non-military personnel were raised.11 While no decision was

reached at the time, the suggestion to distribute badges to individuals signaling that

they are employed in industries of “national importance” and relevant for the war

was later widely adopted to protect men not in uniform from being publicly shamed

with a white feather. Men in civilian occupations would also receive letters and post-

cards with feathers, threatening them with making their “cowardice” public. The

11. See Figure 1.B.2 in Appendix for a transcription of the discussion in the House of Commons.
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movement spread throughout the Empire (Stevens 2016).

There is no written evidence of how the movement was organized or howmany mem-

bers it counted. Nevertheless, its magnitude and effect must have been significant. A

collection of letters archived at the Imperial War Museum in London bears witness to

the campaign’s impact. In 1964, the BBC issued a call in the national newspapers for

“cowards” to step forward. They were looking for men who received a white feather

as a symbol of cowardice in WWI as part of their research for a documentary about

the Great War.More than 150 men replied with a letter to the BBC, sharing their

memories fifty years after the war. The letters clearly show that a white feather did

not leave the recipient cold. Instead, the men report how they reacted with great

anguish and at times violence towards the White Feather Girls. Some men explicitly

stated that receiving a white feather convinced them to go to the recruiting office the

next day. Others provided detailed accounts of what prevented them from joining

the army to explain why the white feather was unjustified in their case. There can

be no doubt that the threat of receiving such a symbol of cowardice weighted heavily

on the minds of some young men at the time:12

Any young man who was not in Service uniform got a very cold shoul-

der from the women folk. Songs like “I don’t want to lose you, but we

think you ought to go” . . . were rendered by women vocalists through-

out the land. . . someone got the idea of the White Feather . . . The idea

spread like a virulent disease. . . But thank goodness, that tragic emblem

of cowardice, the horrible white feather, never came my way.

12. From the letter from the BBC collection.
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What is unclear is whether these recruiting efforts through public shaming had any

effect. The same man quoted above said in his letter to the BBC that “it is doubtful if

it [the white feather campaign] ever gained a recruit”. Some historians have shared

this skepticism. Robb (2014) considers the White Feather Girls “a minor patriotic

outburst in the early months of the war”, and argues that it failed because such

public action was considered “too unladylike”. The movement was also critized at the

time for harassing men and increasing cleavages in society. The famous playwright

George Bernard Shaw publicly critized the white feather girls as early as September

1914. In order to accurately assess the impact of the white feather girls, we require

quantitative data on their activities at high frequency.

1.2.3 Quantifying the White Feather Movement: News from

Home and from the Front

Since the White Feather Girls were not a centrally organized movement, there are

no official records of members and campaigns. While there are recollections of indi-

viduals and diary entries providing details of specific events, we have no complete

list of the dates, places or number of incidents. However, news of the White Feather

Girls and their activities spread quickly throughout the United Kingdom. Local and

regional newspapers reported their activities. They tracked incidents not only at the

beginning, when the first feathers were handed out, but also during later months of

the war as Figure 1.2 shows. The movement was discussed in letters to the editor

and in various comment sections. Cartoons were published ridiculing the women in-

volved in the movement and entire pages were dedicated to discussions of whether a

decent woman would engage in such behavior. Other reports on the movement were

more positive (see e.g. the newspaper article shown in Figure 1.C.3 in the Appendix).
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In total, I found 597 articles which cover the White Feather Movement between Au-

gust 1914 and May 1915, the time period this study covers. About one third of the

articles were published in September 1914, right after the movement was initiated

in Folkstone. Afterwards, around 50 articles were published each month.

Figure 1.2: Articles on the White Feather Girls

Note: The graph shows the monthly aggregated number of articles that
refer to the White Feather movement found in the British Newspaper
Archive for the period between August 1914 and May 1915.

During the war, newspapers were the main source of information. The first radio

station started broadcasting only after the war. The local and regional papers played

a special role as they provided a form of contact with the loved ones at the front.

In the early years of the war, extracts from letters home from soldiers at the front

were published in the local papers. In addition, the local papers provided detailed

accounts of the number of casualties and were therefore highly anticipated by the

local population and read with great care.
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1.2.4 Data on Recruitment and White Feathers

To analyze the effect the White Feather Girls had on recruiting in England and Wales

at the beginning of WWI, this study draws mainly on two data sources. First, I

use data on daily recruitment in 121 recruiting cities in England and Wales. The

data was digitized from original recruitment records kept at the National Archives

(Kew).13 The daily data covers voluntary recruitment between August 1914 and May

1915.

As there is no official account on the number of White Feather incidents, I use infor-

mation from local newspapers. For that purpose, I extracted all relevant articles in

the British Newspaper Archive (BNA). The British Newspaper Archive works in part-

nership with the British Library to digitize their large collection of local and regional

newspapers. All articles found relating to the White Feathers were carefully read and

checked for relevance. The articles were then located using the publishing place of

the newspaper. In total, the BNA has digitized articles from 253 local newspapers in

England and Wales for the time. Out of these 253 newspapers, 181 have published

one or more articles on the White Feather movement.

The left panel of Figure 1.3 shows the locations of newspapers that reported on the

activities of White Feather Girls.1⁴ The right panel shows the aggregate recruiting

numbers in the 121 recruiting cities in England and Wales for which daily data is

available. The number of volunteers is normalized by the number of available recruits

in the different cities. This information is obtained from the national census of 1911.

13. While the data do not cover all volunteers who signed up in England and Wales at the time it
follows the same trend as overall recruiting numbers (see Figure 1.A.1 in the Appendix).
14. Figure 1.C.4 in the Appendix shows in addition which newspapers publish articles on the White

Feather Girls and where most articles on White Feather Girls are published.
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The information is available at the level of parishes. To create a meaningful reference

for the different recruiting cities, each parish in the data was aggregated according

to its closest recruiting city.

Figure 1.3: White Feathers and Volunteering

Newspaper locations

(a) Publishing Cities (b) Volunteering in Recruiting Cities

Note: Panel (a) shows the places in England and Wales in which a local newspaper was published. The
data comprises all local newspapers found for the period between August 1914 and May 1915 in the
British Newspaper Archive and use the places of publication provided there. Panel (b) on the right
shows volunteering rates in the 121 recruiting cities for which daily volunteering rates are available
aggregated for the period between August 1914 and May 1915. The data has been digitized from
historical tables kept at the National Archives (Kew) (NATS 1/398).

To control for general sentiment in the news I also use a representative sample of ar-

ticles from the British Newspaper Archives. The articles were randomly chosen from

the available newspapers taking the periodicity of newspapers into account and en-

suring that a similar number of articles was sampled for each week covered by the

available recruitment data. The text of the scanned newspaper articles has been digi-

tized using optical character recognition (OCR) by the BNA and is therefore available
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in amachine-readable format. This allowsme to create a data set combining the place

and date of publication with the text of each article.

1.3 Empirical Strategy and Results

1.3.1 Treatment Assignment

To show the effect of the White Feather Movement on recruitment in England and

Wales I make use of a difference-in-differences design with staggered adoption of

treatment, exploiting both the regional variation in the publication of White Feather

articles and the variation over time.

Using daily data, I look at a high-frequency outcome for recruitment. I assign treat-

ment in a way that allows me to study the most immediate effect of articles covering

the White Feather Movement on volunteering to fight. This assignment represents

the most conservative way of assigning articles to recruiting cities, in the absence of

circulation information for local newspapers.

Figure 1.4 shows the locations of newspapers and the locations of recruiting cities in

the left panel. Since there is no information on either the circulation or on the area of

distribution for the newspapers, I assign each article published on the White Feather

to the closest recruiting city. The idea is that a man reading about the White Feather

Girls would go to the nearest recruiting city in the data set to join the Army. A city

is then considered treated when the first White Feather article has been published.

Untreated or control cities are hence those cities that have never been closest to any

newspaper location publishing an article on the White Feathers.

The right panel of Figure 1.4 shows the resulting pattern of treated and control cities
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Figure 1.4: Assignment of Treatment

Newspaper locations
Recruiting cities

(a) Recruiting and Publishing Cities

Treated
Control

(b) Treated and Control Cities

Note: The blue dots in Panel (a) mark the places in England and Wales in which a local newspaper
was published. The data comprises all local newspapers found for the period between August 1914
and May 1915 in the British Newspaper Archive and use the places of publication provided there. The
purple triangles in Panel (a) show the locations of the 121 recruiting cities for which we have daily
recruitment data. Panel (b) shows how recruiting cities were divided into treated and control cities
according to the treatment definition. A city is considered treatment after it has been the closest city
to a newspaper publishing an article on the White Feathers.

for the sample. In total, there are 67 cities that receive treatment whereas the remain-

ing 54 cities remain in the control group (never-treated). The majority of cities re-

ceived treatment in the first half of September 1914, with only 10 cities subsequently

being treated. Table 1.D.1 in the Appendix shows that the treated and control cities

are strongly balanced in terms of observable characteristics. The difference in the

share of females is significant on the 10% level but smaller than 0.2% of the mean

in the control group. The difference in the share of people employed as “crafts and

related trades workers” is significant but small in magnitude, too.

Apart from the regional variation in exposure to news about the White Feather Girls,
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the empirical strategy also exploits the staggered publication of these articles. As

Figure 1.5 below shows, the majority of cities were treated right when the movement

began, i.e. in the first half of September 1914. Only four cities received treatment

according to the definition applied here in 1915.

Figure 1.5: Change in Treatment Status over Time

Note: The graph shows the number of treated cities over time, i.e. for
each day covered by the data it shows the number of cities who have
been closest to the place where an article on the White Feather Girls
has been published. Only the first article published in each location on
the White Feather Girls is taken into account.

1.3.2 Estimation Approach

To identify the causal effect of the White Feather movement on volunteering at the

beginning of WWI, I rely on a difference-in-differences approach. This approach

looks at the effect on the first days after initial treatment separately. More specifically,

I assume that the outcome of interest, the volunteering share Vi t , can be described
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by the following equation:

Vi t =αi+αt+τi t Di t+ϵi,t . (1.1)

The volunteering share Vi t is defined as the daily number of recruits in city i at day

t divided by the number of eligible men in and around a recruiting city. The number

of recruits has been digitized from archival data as described in Section 1.2.4 and

the number of eligible men has been calculated from 1911 census data. Eligible men

comprise all non-disabled native-born men who are at least 13 and at most 50 years

old. Census data is available at the level of parishes. To obtain relevant numbers

for the recruiting cities in the data, every parish has been assigned to the nearest

recruiting city. The volunteering share Vi t is defined in percent.

In the equation above, αi describes city fixed effects, αt captures time fixed effects.

Di t indicates treatment with Di t = 1[t ≥ Ei] where Ei is the day when a city receives

treatment and ϵi,t is the error term with E[ϵi,t |αi,αt , Di t] = 0. We are interested in

the treatment effect τi t which captures the impact of initial reporting on the White

Feathers on volunteering. The approach assumes parallel trends, i.e. that treated and

untreated cities would have followed the same volunteering trend in the absence of

treatment.

In a conventional approach, the above would be estimated using an event-study de-

sign in which the outcome is regressed on time and unit fixed effects as well as both

leads and lags of the treatment using ordinary least squares. As recently shown

by Chaisemartin and D’Haultfœuille (2020), Goodman-Bacon (2021) and Strezhnev

(2018), however, the estimands of such an approach are not reliable and do not pro-
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vide the causal effects of interest even under random assignment of treatment.1⁵ The

bias is driven by comparisons of earlier-treated with later-treated units when there

are heterogeneous treatment effects.1⁶ In the setting considered here, a bias could

for example arise if individuals treated later have a better understanding regarding

the risks of participating in the war, e.g. by observing the outcome of large battles.

This study therefore uses an imputation estimator which takes the bias into account.

Several robust estimators have been proposed to deal with this bias (see for example

Chaisemartin and D’Haultfœuille (2020), Sun and Abraham (2021) and Callaway

and Sant’Anna (2020))1⁷. This study makes use of the imputation estimator as pro-

posed by Borusyak, Jaravel, and Spiess (2021). Their estimator is constructed in

three steps. First they estimate the unit and day fixed effects from equation 1.1 us-

ing only untreated observations. The estimates are then used in the second step to

obtain unbiased estimates of the treatment effects τ̂i t = Vi t − α̂i − α̂t . While these

day-unit treatment effects cannot be estimated consistently, they show that consis-

tent estimates can be obtained for averages of many observations. In the final step

the average

τ̂h=
1
|Ih|

∑

i∈Ih

τ̂i,Ei+h (1.2)

is therefore computed for the h days since treatment where Ih is the set of cities

observed in period Ei+h.

Their approach is particularly appealing in this setting since the application is

straightforward and allows for a flexible inclusion of both time-variant and time-

15. See also Sun and Abraham (2021), Callaway and Sant’Anna (2020), Imai and Kim (2021),
Borusyak and Jaravel (2017) and Athey and Imbens (2018).
16. See Baker, Larcker, and Wang (2021), for a survey of the literature.
17. See also Cengiz et al. (2019) for an example of a stacked regression approach.
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invariant control variables which speaks to the available data. It also allows easy

assessment of whether the identifying assumption of parallel trends holds. Unlike in

a conventional event study approach, pre-trends are not estimated together with the

treatment effects but separately by estimating the following regression for untreated

observations only:

Vi t =αi+αt+
−1
∑

p=−P

γp1[t = Ei+ p]+ϵi t (1.3)

where 1[t = Ei+ p] are variables indicating if a unit is treated 1 to P days later. The

pre-trend coefficients can be computed simultaneously with the treatment effects

although the effects are estimated separately rather than jointly which has further

attractive properties.1⁸

1.3.3 Main Results

The articles collected on theWhite Feathers record either concrete incidents or report

on the movement more generally. In cases where events are reported it must have

taken at least one day before the report of the event can be found in the local news.

To take this into account, the treatment indicator is redefined to switch from zero to

one two days before treatment.

Figure 1.6 shows the results from the estimation of the treatment effects as defined

in equations 1.1 and 1.2 (blue dots) and the results from the estimation of the pre-

trends as defined by equation 1.3 (red squares). The shaded areas indicate the 95%

confidence level around the estimated coefficients.

18. For a detailed discussion of the approach and an application to school closures on the transmis-
sion of COVID-19 see Von Bismarck-Osten, Borusyak, and Schönberg (2021).
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Figure 1.6: Effect of White Feather Activity on Volunteering
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Note: The graph shows the results for pre-trend testing (red squares) based on equa-
tion (1.3) and treatment effect estimation (blue dots) using the imputation approach for
difference-in-differences designs proposed by Borusyak, Jaravel, and Spiess (2021). The
shaded red and blue areas indicate the 95% confidence intervals for the estimates. The
sample comprises all 121 recruiting cities. Effect and pre-trends are shown for three weeks
around the event date which is set to two days before the publication date of an article. A
city is defined as treated after it has been closest to a newspaper publishing on the White
Feathers for the first time. The outcome of interest is the volunteering share defined as the
number of daily volunteers divided by the number of eligible men from the 1911 Census.

The pre-trend coefficients are all close to zero and statistically insignificant. They

do not exhibit a clear upward or downward trend. The F-test accepts the hypothesis

that the pre-trend coefficients are jointly equal to zero with a p-value of 0.07. This

supports the identifying assumption of parallel trends.

The treatment effects are significantly different from zero on the 5% level and positive

on days three, four, seven to eleven and fourteen after treatment. This therefore

suggest that theWhite Feathers increased the volunteering rates during the early days
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of the war. The average volunteering rate in the 10 days before treatment is 0.163%.

The effect is largest on day four or – keeping in mind that the treatment indicator

switches to from zero to one two days before the date of publication of an article –

two days after article publication. On that day, the increase in the volunteering share

due to reporting on the White Feathers Girls is 0.155 percentage points. This implies

that two days after a local paper reports on the movement, the volunteering share

almost doubles in the treated cities.

The average treatment effect over the first ten days after publication of an article is

0.06 percentage points. This implies that in comparison to the ten days before treat-

ment the average daily volunteering share increases in the treated cities by 36.6%

for about ten days after an article is published.1⁹ This corresponds to approximately

33,000 soldiers which is equivalent to 6.26% of the recruits who have in total signed

up in August, September and October 1914.2⁰

Note that the effect is not reversed on subsequent days and in subsequent weeks.

Figure 1.E.5 in the Appendix shows the treatment effect in the two months after

treatment and also indicates no reversal over this longer period. This suggests that

the men who volunteered because of the White Feather Girls would not have done

so otherwise, i.e. this suggests the White Feather Girls did not just bring the decision

to volunteer of these men forward.

19. The standard error for this estimate is 0.1350.
20. These numbers are based on a back-of-the-envelope calculation.
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1.3.4 Robustness

1.3.4.1 Including Controls

In this section, I make use of a number of control variables that I have not taken into

account in the previous analysis. The previous estimation takes into account constant

characteristics of locations that could be relevant for recruitment. A potential concern

could be that fixed characteristics of the cities have a time-varying component that

affects volunteering. To meet this concern I use time-invariant information from the

1911 census and include the variables as interactions with period dummies. I include

the share of females to deal with any potential concerns arising from the small but

statistically significant difference between the treated and the control group as seen

in Table 1.D.1. Furthermore, I include the share of the population born in another

country as national identity might be an important determinant in the decision to go

to war as well as a measure for the share of young individuals in the population. To

control for economic factors that might impact volunteering rates, I include the share

of self-employed, the share of farmers, and the share of those in paid employment.

As Figure 1.1 suggests recruitmentmight be (negatively) related to casualties. I there-

fore control for the number of dead soldiers. Since I have information on the date of

death and the residence of those soldiers I can assign them to the recruiting cities in

the data. The results using census controls and a control variable on the number of

casualties are reported in Figure 1.7. The left panel shows results including the above

mentioned information from the 1911 census, the right panel controls for casualties

in addition to that.

As the figure shows, the results are robust to the inclusion of those controls. Again,
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Figure 1.7: Effect of White Feather Activity on Volunteering (including Controls)
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(a) Including Census Controls
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(b) Including Census Controls and Control on
Casualties

Note: The graph shows the results for pre-trend testing (red squares) based on equation (1.3) and
treatment effect estimation (blue dots) using the imputation approach for difference-in-differences
designs proposed by Borusyak, Jaravel, and Spiess (2021). The shaded red and blue areas indicate
the 95% confidence intervals for the estimates. The sample comprises all 121 recruiting cities. Effect
and pre-trends are shown for three weeks around the event date which is set to two days before the
publication date of an article. A city is defined as treated after it has been closest to a newspaper
publishing on the White Feathers for the first time. The outcome of interest is the volunteering share
defined as the number of daily volunteers divided by the number of recruitable men from the 1911
Census. Controls from the Census comprise the share of females, the share of the population born
in another country, the share of young individuals in the population, the share of self-employed, the
share of farmers and the share of those in paid employment. Casualties are the number of soldiers who
died each day whose residence is in an area assigned to the respective recruiting cities. Information
on soldiers who died come from the Naval & Military Press.

none of the pre-trend coefficients is significantly different from zero and they do also

not indicate a clear trend suggesting that the parallel trend assumption continues

to hold. The general pattern for the daily treatment effects is also largely similar to

the main results discussed in the previous section. The effect of White Feather Girls

activity on volunteering is significantly different from zero on days three and four as

well as on days seven to twelve and fourteen after treatment when census controls

are included as in Panel (a) of Figure 1.7. The effect is slightly larger and estimated

with more precision. On average, the volunteering share is 0.06 percentage points

higher in the 11 days after there has been an article on the White Feather Girls. In
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comparison to the average in the ten days before treatment, recruitment was there-

fore 45%21 higher. Adding the number of soldiers who died (in logs) as a further

control does not change the results notably as shown in Panel (b) of Figure 1.7.

1.3.4.2 Controlling for News Sentiment

A further concern could be that the articles on the White Feather movement are just

picking up other trends of war reporting in the newspapers. Using the random sample

of articles from the BNA corpus, I therefore compute two measures to control both

for the topics covered by the news as well as for the sentiment of the news.

I have obtained approximately 250,000 articles from the British Newspaper Archive

covering the period at the beginning of WWI for which I have information on recruit-

ment. They were randomly selected from the overall BNA corpus making sure that

the different periodicity of the newspapers is reflected. In a first step, I create a topic

model. The idea of topic modeling is to classify documents or, as is the case here,

articles into natural groups in an unsupervised way. One of the most common algo-

rithms used for topic modeling is the Latent Dirichlet Allocation (LDA). It assumes

that every document is a mixture of topics and that every topic is a mixture of words.

The LDA estimates both the mixture of words and the mixture of topics at the same

time. In a first step, I have trained the algorithm on a 50% random sample of articles

of the 250,000 articles in the data set on a five-topic model.

The five topics with the 25 most important terms by topic can be found in Figure 1.8

below. The y-scale depicts the per-topic-per-word probabilities, β , from the model.

As was expected, the war plays an important role in newspaper reporting during

21. The standard error of this estimate is 0.1415. Average recruiting in the eleven days before is
0.159%.
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the time. Topic 1 appears to be a representation of reporting from the front and

recent war events with the most important words being “german”, “enemi” and “war”

itself.22 The war is also important in topic 4 but unlike in topic 1 it is rather a subject

of politics as the topic features terms such as “committee”, “council”, “state” and

“govern” otherwise. Topics 2 and 3 are unrelated to the war. The second topic does

not show a relation to war topics but covers the economy featuring words such as

“good”, “price”, “sale” and “market”. The third topic cannot easily be characterized.

Topic 5 indirectly relates to the war covering the reporting of casualties with words

like “church”, “death” and several common names such as “john” and “william”

among the most important words. Including a control for topic 5 can thereby also

cover potential concerns that it is not the date of the casualties which matters for

enlistment but the day when the casualties are reported in the news. For strategic

reasons and potential delays in news transmission during the war, more or less time

might have passed between those dates. I can therefore provide an alternative ap-

proach to account for the effect of casualties on volunteering in the estimation.

In a second step, I have then used the remaining half of articles in the data set and

applied the algorithm to classify the articles into one of the five topics. For each arti-

cle, I have computed the probabilities to fall into each of the five topics and assigned

it to the topic it is most likely to belong to. For every recruiting city and every day

the data covers I have then looked at the articles published by newspapers within a

radius of 50km. Finally, I have computed the share of articles falling into each of the

five topics.

22. Word stems were used in the analysis and are also shown here.
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Figure 1.8: Latent Dirichlet Allocation (LDA) on Articles from Local Newspapers

Note: The Latent Dirichlet Allocation (LDA) was trained on a random sample of 125,000 articles from
our sample of local newspaper articles collected from the British Newspaper Archive. The Figure
depicts the five topics with the 25 most important terms by topic. The y-scale depicts the per-topic-
per-word probabilities, β , from the model.

Apart from the topics covered by the news, it is also possible that the news sentiment

contributed to the decision to volunteer. The tone with which the news is spread

could potentially matter just as much as the content or at least shape how the con-

tent is perceived. To characterize the news in terms of their sentiment, every word in

every article was categorized using the NRC Word-Emotion Association Lexicon. The

lexicon consists of a list of English words and their association with eight basic emo-

tions which are anger, fear, disgust, surprise, anticipation, sadness, joy and trust. The

annotations were done manually using crowdsourcing (for details see Mohammad

and Turney (2013)).
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Rather than using all eight categories, I have categorized words according to whether

they were annotated with a negative sentiment (anger, fear, disgust, sadness) or

with a positive sentiment (surprise, anticipation, joy and trust). This has been done

to avoid considerable miss-classification as many words are associated with more

than one emotion. For each recruiting city, I have pooled the articles published with

a radius of 50 km each day and computed the number of words with a negative

sentiment as a share of all words. This serves as an indicator for negative news

sentiment in the vicinity of each recruiting city.

Figure 1.9 shows the imputation results including the controls both for the topics

covered as well as for the sentiment of the news. In general, the results are very

similar to the specification without controls depicted in Figure 1.6. The pre-trend

coefficients are all close to zero and statistically insignificant. As before, we see a

positive treatment effect in the days after treatment which is similar in magnitude

to the previously estimated effect. The average effect over the ten days after a White

Feather article has been published is 0.06 percentage points which implies that vol-

unteering increased on average by 36.6%.232⁴2⁵

1.3.4.3 Excluding the Late Treated

While the majority of recruiting cities have been treated soon after the White Feather

movement was initiated, some cities are treated only later. To test whether the results

are in some way driven by these late treated units, I restrict the sample in two steps.

23. The standard error for this estimate is 0.1356.
24. The effect is 0.1 percentage points larger than in the baseline specification which is not using

any additional controls.
25. Figure 1.E.6 in the Appendix shows the results including census controls, controls for the number

of soldiers who died and controls for news sentiment. Again, news sentiment does not change results
much in comparison to those presented in Figure 1.7.



1.3. Empirical Strategy and Results 56

Figure 1.9: Effect of White Feather Activity on Volunteering – Controlling for News Senti-
ment
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Note: The graph shows the results for pre-trend testing (red squares) based on equa-
tion (1.3) and treatment effect estimation (blue dots) using the imputation approach for
difference-in-differences designs proposed by Borusyak, Jaravel, and Spiess (2021). The
shaded red and blue areas indicate the 95% confidence intervals for the estimates. The
sample comprises all 121 recruiting cities. Effect and pre-trends are shown for three weeks
around the event date which is set to two days before the publication date of an article. A
city is defined as treated after it has been closest to a newspaper publishing on the White
Feathers for the first time. The outcome of interest is the volunteering share defined as the
number of daily volunteers divided by the number of recruitable men from the 1911 Census.
Controls include the daily share of articles within a radius of 50km around the recruiting
cities falling into each of the five topics defined by the LDA as depicted in Figure (1.8). Topic
3 serves as the reference. I also control for negative sentiment measured as the daily share
of articles dominantly associated with a negative emotion (anger, fear, disgust and sadness)
within a 50km radius around the recruiting cities.

First, I exclude all cities that were treated in 1915 only and in a second step I also

exclude cities that have been treated after September 1914. The results are depicted

in Figure 1.10 in the left panel for the sample comprising only cities treated in 1914

and in the right panel for cities treated in August and September 1914. In both
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cases, the treatment effects are not different from those estimated based on the full

sample. We see that the pre-trend coefficients are estimated with less precision but

still insignificant on the 95%-level.

Figure 1.10: Effect of White Feather Activity on Volunteering – Restricting the Sample
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(a) Exclude late treated (1915)
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(b) Exclude late treated (after September
1914)

Note: The graphs show the results for pre-trend testing (red squares) based on equation (1.3) and
treatment effect estimation (blue dots) using the imputation approach for difference-in-differences
designs proposed by Borusyak, Jaravel, and Spiess (2021). The shaded red and blue areas indicate
the 95% confidence intervals for the estimates. The sample for Panel (a) comprises 117 recruiting
cities as it excludes those cities that were treated only in 1915. Panel (b) comprises 111 cities as it
also excludes those treated after September 1914. Effect and pre-trends are shown for three weeks
around the event date which is set to two days before the publication date of an article. A city is
defined as treated after it has been closest to a newspaper publishing on the White Feathers for the
first time. The outcome of interest is the volunteering share defined as the number of daily volunteers
divided by the number of recruitable men from the 1911 Census.

1.3.4.4 Generalized Synthetic Control Approach

The previous results strongly indicate that the assumption of parallel trends in the

difference-in-differences approach is satisfied and that the estimated treatment ef-

fects therefore are identified. Nevertheless, I present results based on the General-

ized Synthetic Control (GSC) method which allows me to relax this assumption. The

Generalized Synthetic Control method proposed by Xu (2017) and Liu, Wang, and

Xu (2020) uses the control group data in a first step to estimate an interactive fixed

effect model where unit-specific intercepts are interacted with time-varying coeffi-
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cients. The latter, also referred to as latent factors, are then used to compute factor

loadings for each treated unit by using only pre-treatment outcomes. In the final

step, the treated counterfactuals are imputed based both on the estimated factors

and the factor loadings. The GSC approach can thus generalize the synthetic control

approach as it allows for multiple treated units and variable treatment periods.2⁶

Figure 1.11: Effect of White Feather Activity on Volunteering – Generalized Synthetic Con-
trol Approach
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Note: The figure provides estimation results based on the Generalized
Synthetic Control (GSC) Method proposed by Xu (2017). Panel (a)
shows the treated (black line) and the control averages (blue line) for
three weeks (21 days) before and after the day of treatment. Panel
(b) shows the estimated treatment effect and the pre-trend estimated,
again for three weeks (21 days) before and after treatment occurs. They
gray-shaded areas indicate confidence intervals based on bootstrapped
standard errors. The sample comprises all 121 recruiting cities. In both
panels, the y-axis indicates the volunteering rate in percent.

Figure 1.11 shows the estimated treatment effects using GSCwhich support our previ-

26. For specific weights, the GSC approach coincides with the approach of Borusyak, Jaravel, and
Spiess (2021).
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ous findings. There are no significant differences in the pre-trends prior to treatment

with an exception in day 9 before treatment occurs. The effect is then statistically sig-

nificant and positive in the first 11 days after treatment. The overall effect is of very

similar magnitude as the results from the imputation method proposed by Borusyak,

Jaravel, and Spiess (2021). The generalized synthetic control method hence further

confirms our previous findings.

1.4 Conclusion

This study uses newly-collected data on WWI volunteering in 121 cities in England

and Wales to examine the effect of public shaming on volunteering rates. Using

information from local newspapers, I build a measure for the activity of the White

Feather Girls and examine how volunteering rates change after a city receives the

first news about the movement. In a difference-in-difference design with staggered

treatment I find that the White Feather Girls had a significantly positive impact on

volunteering in the ten days after the news was received.

The results highlight a new aspect of social image concerns: even concerns evoked

by strangers have the power to induce potentially fatal decisions. In particular, I

find that men take extreme actions when they see their masculinity questioned. As

pointed out by Virginia Woolf2⁷ “[e]xternal observation would suggest that a man

still feels it a peculiar insult to be taunted with cowardice by a woman in much the

same way that a woman feels it a peculiar insult to be taunted with unchastity by

a man.” The White Feather Girls tapped directly into these emotions. By publicly

humiliating men in civilian clothes, young women also suggested that their chances

27. Virginia Woolf, Three Guineas (1938), https://gutenberg.net.au/ebooks02/0200931h.html.

https://gutenberg.net.au/ebooks02/0200931h.html
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for finding a mate would be low. While many psychologists consider shame a dys-

functional emotion at the individual level (e.g. Dickerson, Gruenewald, and Kemeny

2004), it might act as an important driver of moral and pro-social behavior, and

hence be useful on the group level (Beall and Tracy 2020). Experimental evidence

suggests that public shaming can successfully alter pro-social behavior in settings

with low stakes such as charitable giving and tax compliance (DellaVigna, List, and

Malmendier 2012; Perez-Truglia and Troiano 2018). This paper thus also provides

evidence on the functionality of shame in a real-world setting with extremely high

stakes and underlines the importance of social emotions in inducing altruistic behav-

ior.2⁸2⁹

Later in the war, the British government itself utilized women and also children to

shame men into volunteering.3⁰ As this study shows, public shaming can be highly

effective in inducing altruistic behavior. However, it remains to be studied under

which conditions shaming achieves its desired outcome. It is also possible that some

individuals react defiantly when shamed in public. This study raises the question

about the morality of “nudging” and other forms of exploiting feelings as a matter of

public policy, trying to enforce the law or to establish norms (e.g. Nussbaum 2009).

28. The role of shame in shaping social norms has been studied theoretically (Bénabou and Tirole
2006). Using a structural approach and experimental data, Butera et al. (2022) analyze the welfare
effects of shame.
29. Recent findings suggest that shame is a universal system and part of our cooperative biology

rather than a product of cultural evolution (Sznycer et al. 2018).
30. Figure 1.F.7 in the Appendix shows examples of official recruitment posters used by the govern-

ment.
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Appendix to Chapter 1

1.A Recruiting Data

Figure 1.A.1: Comparison of Recruiting Numbers

Note: The figure compares the recruiting numbers from official reports (left axis)
to the numbers digitized from the historical records from the National Archives
(Kew) (NATS 1/398) for the period between August 1915 and May 2915.
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Figure 1.C.4: Places of Publication and Number of White Feather Articles

Newspaper locations
White Feather Article

Note: The Figure shows the locations of all 253 local newspapers in the data
(green dots) and the places where articles on the White Feather Girls were pub-
lished (pink dots) weighted by the number of articles published in each newspaper
between August 1914 andMay 1915. The maximum number of articles published
on the White Feather Girls by a single newspaper was 14.
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1.D Balancing

Table 1.D.1: Sample Balancing

Full sample Control Treated Difference
mean mean mean

Demographics

Age 28.69 28.86 28.56 0.293
(1.500) (1.191) (1.708) (1.07)

Share of females in population 0.51 0.51 0.52 -0.00845∗
(0.021) (0.022) (0.020) (-2.21)

Share of foreigners in population 0.01 0.01 0.01 0.000988
(0.011) (0.013) (0.009) (0.49)

Share young (less than 14yo) 0.30 0.30 0.30 -0.00547
in population (0.024) (0.019) (0.027) (-1.24)

Share old (more than 65yo) 0.06 0.06 0.06 0.00195
in population (0.015) (0.013) (0.016) (0.73)

Share of working age (15 to 64yo) 0.64 0.64 0.64 0.00418
in population (0.021) (0.022) (0.021) (1.06)

Share in labor among those 0.69 0.69 0.69 0.000952
of working age (0.037) (0.045) (0.030) (0.14)

Share self-employed among those 0.08 0.08 0.08 0.000938
of working age (0.019) (0.019) (0.020) (0.26)

Share paid among those 0.45 0.44 0.46 -0.0135
of working age (0.080) (0.091) (0.071) (-0.92)

Share of farmers among those 0.27 0.30 0.24 0.0513
of working age (0.170) (0.163) (0.174) (1.66)

Share of individuals within each occupation:

Legislators, officials, managers 0.02 0.02 0.02 0.000336
(0.006) (0.007) (0.005) (0.30)

Professionals 0.04 0.04 0.04 -0.000190
(0.010) (0.011) (0.010) (-0.10)

Technicians and ass. professionals 0.01 0.01 0.01 0.000479
(0.007) (0.007) (0.006) (0.39)

Clerks 0.05 0.05 0.05 -0.000888
(0.023) (0.027) (0.020) (-0.21)

Service workers 0.26 0.25 0.26 -0.00227
(0.063) (0.058) (0.067) (-0.20)

Skilled agricultural/fishery workers 0.15 0.16 0.13 0.0334
(0.096) (0.096) (0.095) (1.92)

Crafts and related trades workers 0.30 0.27 0.32 -0.0444∗

Observations 121 54 67 121
Continued on next page.
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Table 1.D.1 – continued from previous page
Full sample Control Treated Difference

mean mean mean
(0.115) (0.105) (0.120) (-2.15)

Plant and machine operators 0.10 0.10 0.10 0.000954
(0.056) (0.054) (0.058) (0.09)

Elementary occupations 0.07 0.07 0.07 0.00385
(0.020) (0.018) (0.021) (1.07)

Armed forces 0.01 0.02 0.01 0.00871
(0.026) (0.032) (0.020) (1.82)

Share of women who are married 0.36 0.36 0.36 0.00383
(0.017) (0.013) (0.019) (1.25)

Share of men who are married 0.37 0.37 0.37 -0.00486
(0.022) (0.024) (0.019) (-1.22)

Share of women between 15 and 45 yo 0.52 0.52 0.51 0.00306
(0.023) (0.023) (0.023) (0.73)

Share of men between 15 and 45 yo 0.65 0.64 0.65 -0.00731
(0.028) (0.036) (0.018) (-1.45)

News coverage and sentiment
Share of articles topic 1 0.09 0.09 0.09 -0.00489

(0.045) (0.045) (0.046) (-0.59)
Share of articles topic 2 0.17 0.16 0.17 -0.0160

(0.069) (0.069) (0.069) (-1.26)
Share of articles topic 3 0.11 0.11 0.11 0.00222

(0.057) (0.058) (0.057) (0.21)
Share of articles topic 4 0.11 0.11 0.11 0.00117

(0.052) (0.054) (0.050) (0.12)
Share of articles topic 5 0.12 0.12 0.12 0.00281

(0.056) (0.058) (0.055) (0.27)
Negative news sentiment 0.23 0.23 0.23 -0.00626

(0.100) (0.102) (0.098) (-0.34)
Observations 121 54 67 121
Standard errors in brackets
∗ p< 0.10, ∗∗ p< 0.05, ∗∗∗ p< 0.01
Note: The table shows the mean of several demographic variables taken from the 1911 Census for
the whole sample and for the control group and the treated group separately as well as the dif-
ference between the control and the treated group. The census was used on the level of parishes
and all parishes were assigned to the nearest recruiting city to obtain relevant demographics.
Variables on news sentiment and coverage were computed as described in Section 1.3.4.2. The
topics are defined as determined by the Latent Dirichlet Algorithm. For details see also Section
1.3.4.2 and in particular Figure 1.8.
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1.E Additional Results

Figure 1.E.5: Effect of White Feather Activity on Volunteering – Longer Horizon
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Note: The graph shows the results for pre-trend testing (red squares) based on equa-
tion (1.3) and treatment effect estimation (blue dots) using the imputation approach for
difference-in-differences designs proposed by Borusyak, Jaravel, and Spiess (2021). The
shaded red and blue areas indicate the 95% confidence intervals for the estimates. The
sample comprises all 121 recruiting cities. Effect and pre-trends are shown for three weeks
around the event date which is set to two days before the publication date of an article. A
city is defined as treated after it has been closest to a newspaper publishing on the White
Feathers for the first time. The outcome of interest is the volunteering share defined as
the number of daily volunteers divided by the number of recruitable men from the 1911
Census.
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Figure 1.E.6: Effect of White Feather Activity on Volunteering – Full Set of Controls
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Note: The graph shows the results for pre-trend testing (red squares) based on equa-
tion (1.3) and treatment effect estimation (blue dots) using the imputation approach for
difference-in-differences designs proposed by Borusyak, Jaravel, and Spiess (2021). The
shaded red and blue areas indicate the 95% confidence intervals for the estimates. The
sample comprises all 121 recruiting cities. Effect and pre-trends are shown for three weeks
around the event date which is set to two days before the publication date of an article. A
city is defined as treated after it has been closest to a newspaper publishing on the White
Feathers for the first time. The outcome of interest is the volunteering share defined as
the number of daily volunteers divided by the number of recruitable men from the 1911
Census. Controls include the daily share of articles within a radius of 50km around the
recruiting cities falling into each of the five topics defined by the LDA as depicted in Fig-
ure (1.8). Topic 3 serves as the reference. I also control for negative sentiment measured
as the daily share of articles dominantly associated with a negative emotion (anger, fear,
disgust and sadness) within a 50km radius around the recruiting cities. Controls from the
Census comprise the share of females, the share of the population born in another country,
the share of young individuals in the population, the share of self-employed, the share of
farmers and the share of those in paid employment. Casualties are the number of soldiers
who died each day whose residence is in an area assigned to the respective recruiting cities.
Information on soldiers who died come from the Naval & Military Press.
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1.F Government Efforts using Public Shaming

Figure 1.F.7: Newspaper Article on the White Feather Girls

(a) PCR recruitment poster using female pres-
sure

(b) PCR recruitment poster using children

Note: Panel (a): Recruiting Poster. Creator unknown. Printed by David Allen and Sons Ltd., Harrow,
London. Production date: February 1915. Imperial War Museum, London. https://www.iwm.org.uk/
collections/item/object/28305. Panel (b): Parliamentary Recruiting Committee, London. Poster No.
79. Designed and Printed by Johnson, Riddle and Co., Ltd., London, S.E.. Produced in 1915. Imperial
War Museum, London. https://www.iwm.org.uk/collections/item/object/17053.

https://www.iwm.org.uk/collections/item/object/28305
https://www.iwm.org.uk/collections/item/object/28305
https://www.iwm.org.uk/collections/item/object/17053
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Abstract

We study the causal relationship between moral values (“ought” statements) and

factual beliefs (“is” statements) and show that, contrary to predictions of orthodox

Bayesian models, values exert an influence on beliefs. This effect is mediated by prior

political leanings and, thus, contributes to increasing polarization in beliefs about

facts. We study this process of motivated political reasoning in a pre-registered on-

line experiment with a nationally representative sample of 1,500 individuals in the

US. Additionally, we show that subjects do not distort their beliefs in response to fi-

nancial incentives to do so, suggesting that deep values exert a stronger motivational

force.
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2.1 Introduction

Why would Republicans hold different beliefs about the dangers of Covid-19 than

Democrats and, as a consequence, take fewer precautions and increase their risk of

becoming infected? This startling pattern observed in beliefs and behavior during the

pandemic is documented in both Allcott et al. (2020) and Clinton et al. (2021). How-

ever, the wider phenomenon of partisan “bubbles” comprising disagreement about

facts along the political spectrum can be traced back in the United States to the early

2000s (see, for example, Gaines et al. 2007, on polarized beliefs about the Iraq war).

One explanation for this phenomenon is provided in a seminal article by Taber and

Lodge (2006) that introduces the notion of “motivated skepticism” to explain the

maintenance of partisan beliefs as a consequence of biased information processing:

citizens exhibit a tendency to interrogate arguments and information that is in con-

flict with their prior partisan attitudes more vigorously, while uncritically accepting

attitudinally congruent arguments. Furthermore, the motive to conform with one’s

political party (or signal one’s conformity with it to others) has been shown to be an

important mediator for motivated reasoning on policy issues. For example, in Druck-

man, Peterson, and Slothuus (2013) arguments in favor of, or against, a motion are

shown to have a stronger effect on partisanship when the arguments are explicitly

linked to party stances. More recently, in a conceptual piece that also reviews ear-

lier empirical evidence, Alesina, Miano, and Stantcheva (2020) note that Democrats

and Republicans appear to view the same factual reality through different lenses,

which the authors refer to as a partisan “polarization of reality”. Importantly, the

authors note that there are several potential explanations for this phenomenon, and

that the direction of causality is often unclear. For example, individuals may select
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into political parties on the basis of their beliefs or other personal characteristics.

We provide a novel contribution to this line of inquiry by exploring how beliefs depend

on underlying values – examining the correlations and causal relationships, as well

as the consequences for actions. We conceptualize values as desires about the social

world, that is, statements about how the world ought to be. In contrast to beliefs,

which pertain to states of the physical world, values can neither be objectively true

nor false – they can only be endorsed or opposed with possibly different strength.

For a rational decision maker, values might causally depend on beliefs but not vice

versa. For example, if I believe that animals suffer from pain in a similar fashion to

humans, I might desire a world in which animals are no longer killed and eaten.1 In

contrast, values should (according to the rational model) have no impact on beliefs.

Whether I desire a world in which we are all vegetarians should not influence my

assessment of how likely it is that animals suffer from pain when they are injured.

Yet, if values are central to an individual’s identity, such that maintaining them is

important, then motivated reasoning might be employed in protecting these core

values. Such motivated reasoning could reverse the causal relationship, allowing

values to causally shape the beliefs individuals hold.

We study this relationship between values and beliefs in the context of six different

contentious policy domains: migration, animal welfare, gender equality, abortion,

prostitution and same-sex marriage. In doing so, we reveal the role played by party

preferences in motivated reasoning and also analyze the consequences for actions,

1. Notice that this maneuver does not contradict Hume’s (1978) assessment that ought statements
cannot be derived purely from a set of facts. Support for the value statement that animals should not
be killed requires implicitly drawing on an ought axiom about the avoidance of suffering in general.
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specifically, donations to charities operating in these six domains.

While values have been shown to be strongly associated with party preferences and

voting decisions (see, for example, Enke 2020a) the precise causal relationship be-

tween values and factual beliefs remains largely unexplored. In our study we can

draw on previously measured party preferences and show how they mediate the re-

lationship between values and beliefs.2

In studying the role played by values in the (motivated) formation of beliefs, we

contribute to a growing literature on motivated cognition and wishful thinking. This

literature has considered a wide array of factors that may generate motivated beliefs,

including: maintaining a positive image of one’s own intelligence or attractiveness

(e.g., Eil and Rao 2011; Möbius et al. 0; Coutts 2019; Drobner 2021), judging what is

fair or morally appropriate in a self-interested fashion (e.g., Messick and Sentis 1979;

Babcock et al. 1995; Konow 2000; Barron, Stüber, and Veldhuizen 2019; Amasino,

Pace, and Van der Weele 2021), distorting one’s own beliefs in order to be more

persuasive to others (e.g., Schwardmann and Van der Weele 2019; Solda et al. 2020;

Schwardmann, Tripodi, and Van der Weele 2021), and engaging in confirmatory

reasoning that reinforces one’s prior beliefs (e.g., Nickerson 1998; Rabin and Schrag

1999).

Previous literature typically considers motivated reasoning in a relation to a belief

2. To the extent that values may drive party preferences, one could capture the full causal system
that we have in mind as a directed acyclic graph (DAG) in the spirit of Pearl (2009) with beliefs being
(potentially) driven by values and party preferences, and party preferences also influenced by values
(i.e., v→ p→ b← v). In the language of DAGs party preferences would then be a mediator between
values and beliefs, and values occupy the parent node, influencing beliefs either directly or via party
preferences. Note, also, that any rational model would require that causality run in the opposite
direction, with beliefs serving as a parent node to values and party preferences.
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that is closely tied to an individual’s self-interest, their personal characteristics or

their pre-existing beliefs about a particular topic. In contrast, here we examine

whether deeper values may exert an influence over related factual beliefs. Given the

extent to which many contentious political debates are driven by values and given

also the substantial heterogeneity in values between and within societies, this strikes

us as an important question. Individuals who differ in their values might still be able

to achieve compromises as long as they agree on the facts. But when the facts are in

dispute and beliefs about the very nature of the world diverge, bipartisan action will

be severely impeded.

In order to explore the role played by moral values in influencing factual beliefs, as

well as the joint influence of beliefs and values on decision making, we designed and

conducted a pre-registered online experiment in January 2020 that surveyed a na-

tionally representative sample of 1,500 individuals from the US population.3 Our ex-

periment comprises four main treatments that allow us to test hypotheses organized

around the following questions: (i) whether there exist systematic correlations be-

tween values and factual beliefs; (ii) whether individuals adapt their factual beliefs

when there is an increase in the salience of a moral value in the same domain; (iii)

whether individuals shift their stated values and factual beliefs in order to align them

with their own material self interest; and (iv) whether individuals adjust their stated

values and beliefs in an attempt to persuade others.

Tomeasure beliefs about factual statements, we ask subjects “How likely do you think

3. To provide some context, the experiment was, thus, designed and implemented prior to events
such as the widespread awareness of COVID-19 (February 2020), the death of George Floyd (May
2020), the claims that the United States presidential election was rigged (November 2020) and the
attack on the Capitol (January 2021).
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it is that the following statement is true?”; for moral statements we ask “How much

do you agree with the following statement?” This reflects that for facts there is, in

principle, an ascertainable truth while values can only be desirable or undesirable to

different degrees.

To fix ideas, let us consider two examples of statement pairs, the first from the mi-

gration domain, the second from the animal welfare domain. The statement “All

countries benefit from the free movement of labor” pertains to a fact that may either

be true or false. While its veracity might be difficult to ascertain, it is, in principle,

ascertainable. In contrast, the statement “People should be allowed to migrate freely

between countries” expresses a desire. One may or may not agree with the statement

but there is no truth to be ascertained. This is similarly the case for the two state-

ments “Animals feel less pain than humans” (belief) and “It is wrong to eat animals”

(value).

Our study makes use of these two pairs of statements as well as four others created

in a similar way. That is, in each case the factual statement and the moral statement

come from the same domain of life such that we can employ the notion of belief-

value constellations that can be spatially represented as “bubbles” or constellations

in two-dimensional belief-value space.⁴

Our first two treatments address questions (i) and (ii) – whether there are correla-

tions between values and beliefs and whether values do indeed causally shape be-

liefs. First, in treatment ValueNotSalient we elicit subjective beliefs about factual

4. Essentially, the notion of belief-value constellations reflects the idea that the beliefs and values
individuals hold might manifest in clusters of associated beliefs and values, with individuals who hold
a certain value more likely to hold a certain belief, and vice versa.
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statements from the six domains mentioned above. This treatment serves as a con-

trol for the second treatment, ValueSalient, where we additionally elicit subjects’

agreement with value statements pertaining to the six domains prior to the belief

elicitation. This elicitation of values serves to raise the salience of these values when

subjects report their associated beliefs thereafter. Of course, subjects may also be

passively aware of their values in treatment ValueNotSalient but their direct elicita-

tion in ValueSalient should serve as a priming device that heightens value salience,

bringing them to the forefront of the individual’s mind. The underlying idea for treat-

ments ValueSalient and ValueNotSalient is that when faced with a heightened

salience of the value question, individuals may shift their factual beliefs in a moti-

vated way in order to align them with their values. We test this by comparing the

distribution of beliefs reported in these two treatments. We examine this comparison

both unconditional and conditional on party preferences.

In all our treatments there is one final stage after the belief and value elicitations

exploring choices that relate to the six domains. Specifically, we give subjects the

opportunity to donate money to charities that operate in each of the six domains.

This final stage plays a key role for our next two treatments that address questions

(iii) and (iv) – whether subjects are willing to distort their values and beliefs in order

to convince themselves or to convince others. To test whether self-interest plays a

role in shifting beliefs, in treatment ConvinceSelf, we put the donation decision

on the same screen on which we elicit beliefs and values (in other treatments, it

comes as a surprise). We can, hence, test whether subjects adjust their reasoning in

a self-interested way when holding particular belief-value constellations would point

towards taking a costly action (i.e., making a donation to a charity whose work is
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aligned with that particular constellation). In such a setting, individuals might be

less inclined to hold certain beliefs and/or values as it becomes more costly to do so.

Finally, we test whether subjects adjust their stated beliefs and/or values when they

have an incentive to persuade others. In the fourth treatment, ConvinceOther, we

again ask subjects to state their beliefs and values but rather than making the dona-

tion decision themselves as in the third treatment, they are informed that another

participant will have the opportunity to donate after being shown their belief and

value responses.

We find strong support for the existence of aligned belief-value constellations in all

the policy domains considered, thereby answering our first research question in the

affirmative and providing crisp evidence for the existence of “bubbles” with within-

bubble homogeneity of beliefs and values and between-bubble heterogeneity in both

dimensions. Notice, however, that while such correlations are evidence for some kind

of partisanship it is not possible to understand the mechanism behind this without

further evidence. Such bubbles may arise when beliefs shape values (in a fully ratio-

nal manner), when there are filter bubbles or echo chambers (Flaxman, Goel, and

Rao 2016; Enke 2020b), or when values provide a sufficiently strong force for moti-

vated reasoning. It is the comparison of our first two treatments that helps to explore

the latter mechanism.

In the aggregate, the distributions of reported subjective beliefs are almost identical

across the two treatments which, on the surface, appears to suggest that we do not

observe a shift in subjects’ beliefs when making values more salient. However, the

picture changes dramatically when we control for individuals’ political preferences.

Specifically, we find that subjects on both the political right and the political left shift
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their beliefs to align them with the average beliefs held by those in their preferred po-

litical party when made aware of the associated value debate. We, therefore, do find

support for the idea that values shape beliefs through motivated reasoning. As a con-

sequence, heightened salience of contentious policy issues in public debate emerges

as an explanatory force for the increasing polarization in factual beliefs along politi-

cal attitude division lines. This is a new result that is subtly different from motivated

skepticism or other forms of biased updating previously documented in the political

science literature and adds a new dimension to the motivated reasoning literature in

economics—an individual’s deep values can motivate their reasoning about factual

beliefs as easily as monetary incentives or self-image does in other contexts.

We also find the effect of values to be quite large. The magnitude of the shift in beliefs

due to value salience is nearly as large as the baseline difference in beliefs between

subjects on the left and the right in the control treatment. We conduct several ro-

bustness exercises in support of these results, including replacing our main measure

of political attitude with various alternative proxy measures that were elicited by us,

as well as measures elicited independently by the recruitment platform prior to our

experiment.

Our work therefore contributes empirical evidence to an active recent theoretical

discussion about how and why partisan individuals increasingly seem to live with po-

larized mental models of reality (Leeper and Slothuus 2014; Van Bavel and Pereira

2018; Alesina, Miano, and Stantcheva 2020). In particular, we relate closely to

Bonomi, Gennaioli, and Tabellini (2021), who discuss a theory of identity politics

where increasing the salience of a certain policy conflict leads individuals to identify

more strongly with their cultural or economic group, and then to distort their beliefs
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towards the stereotypical belief of the group they identify with. Therefore, the main

results of our paper can be viewed as providing support for some of the central ideas

expressed in their theory (although our experiment was not designed as a test of their

theory).⁵

With respect to our third and fourth research questions, we find beliefs and values

unaffected by the addition of monetary incentives to persuade oneself or the antici-

pation of the opportunity to persuade another person. If anything, this lack of mal-

leability of beliefs and values to other factors appears to suggest that our subjects

care about responding honestly to our belief and value questions which should lend

credibility to the internal and external validity of our first two sets of results. These

results are also consistent with a growing body of research documenting the limits of

motivated reasoning. In particular, several of the studies that examine whether belief

updating is distorted by monetary incentives associated with different states of the

world fail to find any influence of motivated reasoning (see, for example, Gotthard-

Real 2017; Coutts 2019; Barron 2021). Furthermore, Thaler (2020) convincingly

shows an absence of positivity-motivated reasoning in domains where self-image is

not present. Specifically, the author shows that people don’t engage in motivated rea-

soning in forming beliefs about whether the world is a good place for others to live

5. While we focus predominantly on assessing the causal effect of values on beliefs, we also con-
tribute to a broader literature that examines the influence of partisanship on information processing.
For example, in the domains of energy policy and climate change respectively, Bolsen, Druckman,
and Cook (2014) and Druckman and McGrath (2019) examine the role played by partisan differ-
ences in information processing due to selectively trusting different sources of information. Kahan
(2013) explores the role of different thinking styles in generating ideological polarization and Alesina,
Stantcheva, and Teso (2018) show that when individuals are provided with pessimistic information
about mobility, left-wing individuals become more pessimistic about mobility and increase their de-
mand for redistribution, but right-wing individuals do not. In our paper, individuals are not provided
with any new information to process—they must form their beliefs based on the information already
stored in their memory. We only vary the presence of a reason for motivated reasoning, such as the
salience of a policy conflict.
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(i.e., about cancer survival rates, infant mortality and others’ happiness). Together,

these results indicate that motivated reasoning operates in certain domains, with in-

ternal psychological factors such as self-image and deep values serving as a source

for motivated reasoning, but external factors such as monetary rewards and others’

well-being often not resulting in motivated reasoning.

2.2 Existence and Formation of Belief-Value Constella-

tions
Our experimental design consists of four pre-registered⁶ treatments that were con-

ducted online using the platform Prolific with a nationally representative sample of

1,863 individuals from the US population.⁷ In this section we focus on describing and

analyzing the first two treatments, ValueSalient and ValueNotSalient, which al-

low us to ask: (i) Do individuals display belief-value constellations? (in the sense of

observing a correlation between beliefs and values), and (ii) Do individuals adjust their

beliefs to be more coherent with their values?

2.2.1 The ValueSalient and ValueNotSalient treatment con-

ditions

The objective of our ValueSalient treatment is to examine whether we observe a

systematic correlation between values and associated factual beliefs. The experimen-

tal design of the ValueSalient treatment consists of three parts. First, participants

are presented with a sequence of six (randomly ordered) moral value statements and

6. The full pre-registration document can be found at https://osf.io/8jydh/ and is also repro-
duced in Appendix 2.C. This research was approved by the UCL Research Ethics Committee (REC
17181/001).

7. Table 2.B.1 in the appendix shows that our sample is strongly balanced between all the treat-
ments which are described in the following.

https://osf.io/8jydh/
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are asked to report the degree to which they agree or disagree with the statement.

Each of these moral value statements corresponds to a particular contentious topic

of debate in public policy, such as gender equality, abortion or same-sex marriage.

Therefore, the moral value agreement questions serve to raise the salience of these

debates for the participants, who might then view later questions in the experiment

through the lens of those debates. Second, participants are asked to state their belief

that each of the six factual statements is true. Importantly, each of the six factual

statements is related to one of the same six public policy debates as the moral value

statements.⁸ Together, the moral value assessments and factual belief reports allow

us to examine whether there is a correlation between individuals’ beliefs and values.

Third, to examine how these values and beliefs translate into actions, we provide par-

ticipants with the opportunity to make six donation decisions to six separate charities

(one of which is randomly implemented). Each of the six charities targets a cause that

corresponds to of one of the six relevant public policy discussions.⁹ For each char-

ity, participants are asked to divide $3 between the charity and themselves. In a

post-experimental survey, we also collected information on the participants’ political

attitudes and, additionally, we were able to match our data to previously elicited

political attitude variables collected by Prolific independently from our experiment.

The ValueNotSalient treatment is identical to the ValueSalient treatment, with

the exception that the first stage in which participants are presented with moral

8. The moral value statements are evaluated on a 5-point Likert scale from “Strongly Agree” to
“Strongly Disagree”, while the factual beliefs are also assessed on a 5-point Likert scale from “Very
Unlikely” to “Very Likely”. The public policy debates that we consider are migration, animal welfare,
gender equality, abortion, prostitution and gay rights. A complete overview of the moral value and
factual statements can be found in Table 2.C.1 in Appendix 2.C.

9. Subjects are provided with information about the aims of the charities and use a slider to indicate
how much they would like to donate. Further details about the charities can be found in Table 2.C.2
in Appendix 2.C.
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value statements is skipped. This implies that in this treatment the six public policy

debates are not made as salient. The exogenous variation in salience between the

two treatments allows us to assess how this shift in salience affects the factual beliefs.

2.2.2 The Existence of Belief-Value Constellations

The first question we seek to answer with these two treatments is whether there is

an alignment between the moral values, factual beliefs and political attitudes that

individuals hold. This would indicate the presence of “belief-value constellations”. It

is important to note that such belief-value constellations are not a natural implica-

tion of standard economic theory, where individuals process information and update

their beliefs about factual statements in a dispassionate way according to Bayes’ rule.

However, there are several potential reasons why individuals might form aligned

beliefs and values, including: i) the avoidance of cognitive dissonance from holding

incoherent values and beliefs, and ii) the use of value and belief statements to justify

self-interested actions (i.e., motivated reasoning).

The presence of such belief-value constellations would imply that it is important to

take an individual’s moral values into consideration when trying to understand belief

formation regarding factual statements (which is not typically done in the literature).

Our first set of hypotheses address this question of whether belief-value constellations

are observed systematically in the population.1⁰

10. In the interest of facilitating a more coherent exposition of the paper and to enhance readability,
we have adjusted the formulation of the hypotheses in comparison to the pre-registration document.
We encourage the interested reader to refer to the full pre-registration document in Appendix 2.C for
further details.
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Hypothesis 1: Belief-Value Constellations

There is a correlation between the beliefs, values, and political attitudes that individuals

hold. The actions individuals take are aligned with their belief-value constellations.

Let bt denote the factual beliefs stated by individuals in Treatment t ∈ {VS,V NS}, vt

the moral values stated by individuals, dt their donation decisions and pt the left-right

political stance of individuals.

a) Moral values are positively correlated with beliefs:

Corr(vVS, bVS)≥ 0.

b) Moral values are negatively correlated with political attitudes:

Corr(vVS, pVS)≤ 0.

c) Donations are positively correlated with beliefs and values:

Corr(dV NS, bV NS)≥ 0,

Corr(dVS, bVS)≥ 0,Corr(dVS, vVS)≥ 0.

When reading Hypothesis 1, it is important to take note of the way that the variables

are encoded. First, the political stance variables, pt , are constructed to be increasing

in the degree to which an individual positions herself on the right of the political

spectrum. Second, the moral value, vt , variables are encoded such that a high value
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indicates agreement with a value that is typically associated with individuals on the

left of the political spectrum. Third, the factual belief variables, bt , are defined such

that if they are true, they would provide empirical support for moral value positions

typically held by individuals on the political left. Finally, the charitable donation

variables, dt , are constructed such that higher donations are consistent with costly

support of a charity aligned with the relevant moral value position.

Results (Hypothesis 1)

In this section, we provide evidence relating to the key hypothesis of whether individ-

uals form beliefs and values in a manner that generates belief-value constellations.

Figure 2.1 summarizes the results pertaining to this hypothesis. First, the top left

panel reports the correlation between beliefs and values across all policy domains.

This shows a strong positive relationship between beliefs and values that is statisti-

cally significant at the 1% level. Second, the top right panel shows the results for

the correlation between values and political attitudes. In line with the hypothesis,

we observe a negative relationship, with left-leaning political attitudes associated

with higher agreement with the moral value statements. Third, the three panels

in Figure 2.2 show that donations are positively correlated with beliefs in the Val-

ueNotSalient treatment, and are also positively correlated with beliefs and values

in the ValueSalient treatment. All three are statistically significant at the 1% level.

Collectively, these results are completely in line with the pre-registered set of hy-

potheses, providing strong evidence for the presence of belief-value constellations.

This suggests that individuals form beliefs, values and political attitudes in a manner

that generates strong associations between the different objects. This is important
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Figure 2.1: Results for Hypothesis 1a and 1b

(a) Beliefs and Values (Hyp. 1a) (b) Political Attitudes and Values (Hyp. 1b)

Note: Figure 2.1(a) shows the results on Hypothesis 1a, i.e. the correlation between values and beliefs
in the ValueSalient treatment. Figure 2.1(b) shows the results for Hypothesis 1b, i.e. the correlation
between moral values and political attitudes in the ValueSalient treatment. The data points are
weighted by the number of observations which shows in color and size of the points. The dotted line
represents the result of a linear regression of values on beliefs respectively political attitudes. The
Pearson correlation coefficient, R, and its p-value are given at the bottom right of each graph.

and striking because economists often conceptualize values as being preferences held

by individuals, while beliefs reflect probability assignments over states of the world

and pertain to the (objective) processing of information. These objects are typically

treated as being orthogonal by economists. Our results suggest a more nuanced in-

terdependent relationship between these two objects.

In Appendix 2.A.1, we reproduce these results for each of the six topics separately.

While most of the topic-specific results are completely in line with the aggregate

analysis above, the analysis reveals several interesting findings regarding the hetero-

geneity in the strength of the associations between the variables across topics. While

Figure 2.A.1 shows that all six topics display a positive relationship between beliefs

and values at the 1% level, Figure 2.A.2 shows that there is a negative relationship be-
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tween values and political attitudes for five of the six topics. The prostitution topic in

fact displays a statistically significant positive relationship between political attitudes

and values, with individuals who identify with the political right stating stronger

agreement that that prostitution should be illegal than individuals on the political

left.

Figures 2.A.3, 2.A.4 and 2.A.5 illustrate the relationship between donation deci-

sions and beliefs and values in the ValueNotSalient and ValueSalient treatments.

While the point estimates of these relationships are positive in all eighteen compar-

isons, we observe substantial heterogeneity in the strength of the relationship. Over-

all, the relationship between donations and both values and beliefs appears to be

weakest for the prostitution-related charity, which received relatively high donation

levels across all beliefs and values. Interestingly, for the abortion-related charity, the

relationship was very weak in the ValueNotSalient treatment, but very strong when

the value debate was made salient in the ValueSalient treatment. This is indicative

of a shift in contribution choices when seen through the lens of the contentious value

debate.

Overall, the results show strong support for Hypothesis 1.

2.2.3 The Formation of Belief-Value Constellations

Our second hypothesis asks whether the formation of factual beliefs is influenced

by the salience of a particular contentious moral value debate. Do individuals adjust

their factual beliefs when examining them with a related hotly contested moral issue at

the forefront of their mind? If this is the case, it would speak to the question of why

individuals end up holding tightly clustered beliefs and values.
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Figure 2.2: Results for Hypothesis 1c

(a) Donations and Beliefs in VNS (b) Donations and Beliefs in VS

(c) Donations and Values in VS

Note: The three figures show the results on Hypothesis 1c. Figure 2.2(a) shows the correlation be-
tween beliefs and donations in treatment ValueNotSalient, Figure 2.2(b) shows the correlation
between beliefs and donations in treatment ValueNotSalient, and Figure 2.2(c) shows the corre-
lation between values and donations in treatment ValueSalient. The data points are weighted by
the number of observations which shows in color and size of the points. The dotted line represents
the result of a linear regression of donations on beliefs respectively values. The Pearson correlation
coefficient, R, and its p-value are given at the bottom right of each graph.

To test this, we use a between-treatment comparison of the distribution of beliefs

observed in the ValueNotSalient and ValueSalient conditions. We can thus assess

whether factual beliefs are shifted when we prime individuals to think about these
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belief statements through the lens of the related value debate.

This is formalized in Hypothesis 2 below, which posits that: (i) the salience of values

affects belief formation, and (ii) this mechanism can result in the polarization of

factual beliefs. The rationale for this is that if (i) is true then the heterogeneity in

moral values between different political groups would also lead to the formation of

these polarized factual beliefs. This would provide one potential explanation for

observed recent trend of increasingly polarized factual beliefs along ideological lines

(see, e.g., Gentzkow 2016; Enke 2020a) which has been documented in various

domains such as climate change (McCright and Dunlap 2011) and COVID-19 beliefs

(Allcott et al. 2020).11

Hypothesis 2: Construction of Consistent Beliefs

Increasing the salience of a contentious moral value debate leads individuals to report

factual beliefs that are more strongly aligned with their moral value. This results in an

increase in polarization of factual beliefs.

Let Fbt
denote the cumulative distribution function (cdf) of factual beliefs bt in treatment

t ∈ {VS,V NS}, Fvt
the cdf of moral values vt , and Fdt

the cdf of donations dt . As before,

pt denotes the left-right political stance of individuals.

a) Raising the salience of a moral value influences factual beliefs.

The distribution of factual beliefs differs between the ValueNotSalient and Value-

11. In his theoretical work, Le Yaouanq (2021) links heterogeneity in political attitudes to partisan
disagreement about objective facts through people’s idiosyncratic preferences regarding the policy
implications of scientific findings. Our work seeks to understand the underlying psychological mech-
anisms in more detail.
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Salient treatments:

FbV NS
̸= FbVS

.

b) A higher degree of polarization in values in a particular policy domain will result

in a stronger effect of increased value salience on the dispersion of factual beliefs.

Comparing across the six domains indexed by m, the difference between the vari-

ance in beliefs in ValueSalient and the variance in beliefs in ValueNotSalient is

non-decreasing in the variance in values in ValueSalient:

d[Var(bm
VS)−Var(bm

V NS)]

d[Var(vm
VS)]

≥ 0.

c) Raising the salience of a moral value results in an increase in polarization of

factual beliefs.

Beliefs in ValueSalient are more polarized than beliefs in ValueNotSalient:

E(bVS|pVS < E(pVS))− E(bV NS|pV NS < E(pV NS))

≥

E(bVS|pVS > E(pVS))− E(bV NS|pV NS > E(pV NS)).

Several features of this set of hypotheses are worth highlighting. First, the rationale

for part b) and c) of the hypothesis is that the raised salience of the relevant value will

result in a shift towards more extreme factual beliefs as subjects are drawn towards

more coherent belief-value constructions. Second, the inequality in part c) states that

the difference between the average factual belief in ValueSalient versus ValueNot-



2.2. Existence and Formation of Belief-Value Constellations 92

Salient is greater for subjects on the left of the political spectrum in comparison to

those on the right. To put this another way, the hypothesis states that individuals

on the left will increase their beliefs between ValueNotSalient and ValueSalient

more than individuals on the right of the political spectrum, on average.12

Results (Hypothesis 2)

In this section we examine the relationship between values and beliefs more closely

by asking whether raising the salience of a particular value leads to a causal shift in

an associated factual belief. This comparison represents a fairly conservative test of

the existence of a causal relationship between beliefs and values for several reasons.

First, our experiment focuses on short-run motivated reasoning and does not con-

sider causal effects of motivated cognition that operate over a longer period of time

(e.g., via biased information search or selective memory). Second, our experiment

exploits a salience manipulation of values, which represents a fairly weak dosage of

the treatment (i.e., an exogenous shift of values). We therefore view our treatment

manipulation as placing a lower bound on the causal relationship between values

and beliefs.

Figure 2.3 provides a summary of the results associated with Hypothesis 2a and

2b. The left panel displays the cumulative distribution of reported beliefs in the

ValueNotSalient and ValueSalient treatments. This panel provides suggestive

evidence in favor of the polarization of beliefs when pooling across all topics, with

the dashed line weakly below the solid line in the left part of the figure, while the

dashed line is weakly above the solid line in the right part of the figure. However, this

12. Note that this also includes the case where subjects on the right adjust their beliefs downwards
which would make the right-hand side negative.
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difference is not statistically significant at the 5% level (p-value = 0.09, Kolmogorov-

Smirnoff test). Second, the right panel of the figure asks whether there is a hetero-

geneous effect of increasing the salience of a particular topic. For topics with a high

degree of variance in values (i.e. highly polarized issues), we hypothesized that in-

creasing the salience of these values would lead to a larger degree of polarization

of the ValueSalient beliefs relative to the beliefs in ValueNotSalient (Hypothesis

2b). While we do observe an upward sloping linear relationship, the slope coefficient

is not statistically different from 0.

Figure 2.3: Results for Hypotheses 2a and 2b

(a) CDF of Beliefs and Values in VS and VNS (b) Change in Variance of Beliefs as a Function
of Value Spread

Note: Figure 2.3(a) shows the results for Hypothesis 2a, i.e. the cumulative density function of beliefs
in treatments ValueSalient and ValueNotSalient. Figure 2.3(b) shows the result for Hypothesis
2b. The y-axis shows the difference of the standard deviations of beliefs between treatments Value-
Salient and ValueNotSalient and the x-axis shows the standard deviation of values in treatment
ValueSalient. The dotted line depicts the result from a linear regression of the difference of the
standard deviations on the standard deviation of values.

The results for Hypotheses 2a and 2b suggest that raising the salience of values did

not result in a clear shift in the distributions of beliefs across all six issues. Hypothesis

2c posits that even if an increase in value salience does not result in an increase in

polarization of the aggregate distribution of beliefs, there may be heterogeneity in
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the impact of the value salience at the individual level—i.e., the political preferences

of an individual could mediate how increasing the salience of their values shifts their

beliefs. Essentially, Hypothesis 2c asserts that making a value more salient leads

individuals to shift their beliefs even further towards conforming with the average

beliefs held by members of their own political party.

To address this question, we therefore compare the belief movement of individuals

on the left of the political attitude spectrum with those on the right of the political

attitude spectrum. Using a difference-in-difference style empirical approach, we ask

whether the gap between the beliefs of those on the left and the right increases in

the ValueSalient treatment relative to in the ValueNotSalient treatment. To do

this, we estimate the following regression:

bi, j =α1 · p̃i, j+α2 ·ValSali, j+α3 · p̃i, j×ValSali, j+εi, j (2.1)

where bi, j is the reported belief of individual i for topic j, ValSali, j is a binary variable

that equals 1 if the individual is in the ValueSalient treatment and 0 when the

individual is in the ValueNotSalient treatment, and p̃i, j is an indicator variable

that takes a value of 1 if the individual is on the left of the political spectrum (i.e.

reports a political attitude that is lower than the mean political attitude reported in

our sample).

The coefficient of interest is α3, corresponding to the interaction term. This essen-

tially compares how individuals on the left and right of the political spectrum change

their factual beliefs when exposed to an increase in value salience. A positive coef-
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ficient denotes a widening of the gap between the factual beliefs of the left and the

right. Table 2.1 reports the results from estimating equation 2.1 in the first column,

with ValueSalient × Pol. Attitude denoting the interaction term. The estimates

show that the coefficient on the interaction term is positive and statistically signifi-

cant at the one percent level, providing evidence that we do indeed observe polar-

ization of the beliefs along political attitude division lines when related contentious

values are made salient. It is worth noting that this increase in polarization is on top

of the pre-existing difference in factual beliefs reported between individuals on the

left and right of the political spectrum in the ValueNotSalient treatment. This is

shown by the significant coefficient associated with the Pol. Attitude variable. It is

also worth noting that the size of the widening of the gap in factual beliefs between

the left and right due to the salience is nearly as large as the baseline difference in

factual beliefs between individuals on the left and the right in ValueNotSalient

(i.e. the magnitude of the coefficient associated with the variable ValueSalient×Pol.

Attitude is 3
4 the size of the coefficient associated with the variable Pol. Attitude).

In order to test the robustness of this result, we conduct several additional exercises.

First, we check whether the results are driven by the specific political attitudes vari-

able that we have chosen to use. To do this, we run two further regression, where

we replicate the estimation in the first column of Table 2.1, but replace the Left in-

dicator variable with a variable that indicates that the individual self-reported being

a Democrat (Column (2)) and a variable that indicates that the individual voted for

Hilary Clinton in 2016 (Column (3)). The results from both of these exercises are

highly consistent with our main estimation results in Column (1).13

13. Importantly, both of these variables were collected by Prolific completely separately from our
experimental data collection. Therefore, these results also serve to alleviate possible concerns regard-
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Table 2.1: Influence of increased salience of values on belief polarization

(1) (2) (3)
ValueSalient -0.124∗∗ -0.199∗∗ -0.236∗∗∗

[0.052] [0.087] [0.075]
Pol. Attitude (p̃) 0.269∗∗∗ 0.358∗∗∗ 0.304∗∗∗

[0.047] [0.071] [0.058]
ValueSalient 0.199∗∗∗ 0.294∗∗∗ 0.315∗∗∗

× Pol. Attitude [0.067] [0.100] [0.089]
Constant 3.325∗∗∗ 3.202∗∗∗ 3.264∗∗∗

[0.038] [0.063] [0.049]
Observations 4560 2550 3006
Pol. Attitude (p̃) Left-Right Scale Party Affiliation Last Election

Variable (Left = 1) (Democrat = 1) (Clinton = 1)

Clustered standard errors in parentheses, ∗ p< 0.10, ∗∗ p< 0.05, ∗∗∗ p< 0.01

Note: ValueSalient is a dummy variable equal to one if the individual was assigned to treatment
ValueSalient and hence equal to zero if the individual was assigned to treatment ValueNotSalient.
We use three measures of the political attitudes variable. This is indicated in the last two rows of the
table. In column (1), Political Attitude is a dummy equal to one if the individual is below the median
on a 1 to 10 scale of political attitudes where 1 is the most left and 10 is the most right attitude. In
column (2), Political Attitude is a dummy equal to one if the individual identifies as a Democrat rather
than as a Republican and in column (3) Political Attitude equals one if the individual indicated that
they voted for Clinton in the 2016 elections and zero if they voted for Trump.

Second, instead of collapsing the 10-point political attitudes variable into a binary

indicator (as in Table 2.1), we estimate this regression using the full 10-point scale

and report all ten interaction coefficients in Figure 2.4. This shows that individuals

on the left of the political attitude spectrum are shifting their beliefs upwards relative

to individuals who reported being completely on the right (i.e., those who reported

a 10 and constitute the omitted category). Overall these robustness exercises are

ing our political attitudes variable being influenced by the treatment condition. However, a caveat to
this is that the Prolific variables are only available for a subset of the sample. This is the reason for
the differing sample sizes across the three regressions.
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highly supportive of the finding that when an issue is viewed as more politically

charged (e.g., when a contentious related value discussion becomes more salient),

individuals tend to shift their beliefs to conform more with their political in-group.

Interestingly, this is not associated with a polarization of factual beliefs at the aggre-

gate level.1⁴ These results highlight an important distinction between two forms of

polarization, namely (i) polarization of the entire unconditional distribution, which

involves movement towards extreme beliefs, and (ii) polarization conditional on a

particular characteristic (e.g., political party) that defines groups in the population.

The latter form of polarization involves a reshuffling of the belief distribution and

may or may not lead to aggregate or unconditional polarization. Drawing this dis-

tinction between unconditional polarization and conditional polarization is important

as it helps us to understand the mechanisms in play. Unconditional polarization can

be driven by a variety of mechanisms, such as confirmation bias or other individual

cognitive heuristics that favor coherent beliefs and values, while conditional polariza-

tion points towards social conformity with one’s in-group as a driving factor.

Overall, the collective evidence provided by the exercises and robustness checks we

implement is supportive of Hypothesis 2c (i.e., conditional polarization), but we do

not observe strong evidence in favor of Hypotheses 2a and 2b (i.e., unconditional

polarization).1⁵

14. This can be the case if the individuals from the two parties are moving their beliefs in opposite
directions and essentially replacing one another out in the aggregate distribution. This occurs when
the movers do not start off close to their party-aligned factual belief extreme, and therefore have to
“jump over” one another to conform with their political in-group’s beliefs.
15. In Appendix Section 2.A.2.1, we also document the donation behavior in the ValueSalient and

ValueNotSalient treatment conditions. In summary, we do not observe evidence of a substantial
effect on donation decisions, suggesting that the shift in beliefs is not translating into a change in
behavior on this dimension. This result contributes to the growing body of work documenting a
complex relationship between beliefs and actions.
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Figure 2.4: Influence of Increased Salience on Beliefs across the Political Spectrum (Hyp. 2c)

Note: Figure 2.4 shows the coefficients α3 estimated using a regression as the one described in equa-
tion (2.1) above with the difference that p̃i, j is using the full scale of political attitudes, i.e. we include
a dummy for each value on the political left-right scale, using the category ‘10’ (the most right cat-
egory) as a reference. The vertical lines represent the 95% confidence interval for the estimated
coefficients.

2.3 Convincing Yourself and Convincing Others
After having explored how beliefs react to values we now ask whether money exerts

a similar influence on beliefs and possibly on values. The third set of our hypotheses

below will be divided into two parts, with both parts assessing the malleability of

beliefs and values to monetary forces that could pull them in different directions. In

Part A (Convincing Yourself), we examine the role of self-serving biases in the con-

text of belief-value constellations by asking whether individuals try to justify selfish

behavior by adjusting their beliefs and values to be consistent with taking actions

that are in their material self-interest—engaging in a form of motivated reasoning or

excuse-driven behavior.1⁶ In addition, Part B (Convincing Others) studies whether

16. Previous work has shown that people develop self-serving biases in order to excuse their selfish-
ness in charitable giving (see e.g. Exley (2015) on the role of risk or Exley (2020) on using charity
performance metrics as an excuse).
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introducing the opportunity to try to convince another participant to take a specific

action can lead to a shift in one’s own beliefs. Specifically, we ask whether attempts

to engage in persuasion lead to a shift in beliefs.

2.3.1 The ConvinceSelf and ConvinceOther treatments

We conduct two further treatments. First, the ConvinceSelf treatment speaks to

the conjecture that individuals adjust their beliefs and values in a self-serving way.

This treatment is very similar to ValueSalient, with only one key difference: In

ConvinceSelf, subjects are aware that they will need to make a charitable donation

decision when they form and report their moral value and factual belief assessments.

This is in contrast to ValueSalient, where the charitable donation screen arrive as

a surprise after the moral value and factual belief reports have been completed. This

difference is important, since subjects’ anticipation of the costly charitable donation

decision could influence their introspection in forming a personal assessment of the

value and factual belief statements. Hypothesis 3a conjectures that individuals bias

their (stated) beliefs and values when they take into account the costs of an expected

donation decision, with the bias shifting beliefs and values away from those that

would justify a higher donation.1⁷

Second, the ConvinceOther treatment examines how trying to convince others to

take an action that is in line with one’s own values could lead an individual to fur-

ther align their factual beliefs with their political agenda or goals, and perhaps to ex-

aggerate these stated beliefs. To do this, treatment ConvinceOther mirrors again

17. It is also possible that the anticipated donation might operate in the opposite direction inflating
the the importance of values and beliefs to convince such that the agent can convince herself that mak-
ing a high donation is the correct decision. In our pre-registration document we noted this possibility
but stated that our prior was that the self-serving bias would dominate.
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treatment ValueSalient with just a single exception: before stating their values and

beliefs, subjects are informed that another participant will have the option to donate

to a related charity after being informed about the moral values and factual beliefs

that they (the subject in ConvinceOther) reported. So, participants might reflect

on the possibility that their own values and beliefs could exert and influence on the

donation decision of another subject. In order to avoid deception we implemented

these decisions by others in an auxiliary treatment, BeingConvinced. The first part

of the BeingConvinced treatment is identical to ValueSalient, with subjects report-

ing their values and beliefs on the six relevant topics. The difference arrives prior to

subjects making their donation decisions. At this point, subjects in BeingConvinced

are informed about the beliefs and values stated by a randomly chosen participant

from ConvinceOther.

2.3.2 Do individuals self-servingly shift their beliefs and values?

To examine this question, we compare behavior in ConvinceSelf, where subjects

anticipate their future donation decisions, with behavior in ValueSalient, where

subjects report their values and beliefs before they are aware of the future donation

decisions. This allows us to study the robustness of elicited beliefs and values in the

presence of monetary incentives that could distort them. We, specifically, ask whether

the presence of the donation decision on the same screen induces subjects to distance

themselves from the charity-aligned value position, and similarly adjust their beliefs

away from supporting the charity’s goals. This is summarized in the following set of

hypotheses.
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Hypothesis 3A: Convincing Yourself

As before, let Fbt
denote the cumulative distribution function (cdf) of factual beliefs

b in Treatment t, and Fvt
the cdf of moral values v. Donations in Treatment t ∈

{VS,V NS,CS,CO} are denoted by dt and pt denotes the left-right political stance of

individuals.

a) Individuals shift their beliefs and values to justify taking self-serving actions: In

ConvinceSelf individuals shift their beliefs and values downwards in comparison

to in ValueSalient in order to justify low future donation decisions. Specifically:

i) bVS first-order stochastically dominates bCS, i.e. FbVS
≤ FbCS

.

ii) vVS first-order stochastically dominates vCS, i.e. FvVS
≤ FvCS

.

b) Donations in ConvinceSelf are lower than in ValueSalient:

E(d2)≥ E(d3).

Results (Hypothesis 3A)

Essentially, we find no evidence in support of Hypothesis 3A. Figure 2.5 displays

the distribution of beliefs (top left panel), values (top right panel) and donations

(bottom panel) in the ValueSalient and ConvinceSelf treatments. We observe

no significant differences in behavior between these two treatments, indicating that

individuals do not shift their beliefs and values when faced with an imminent do-

nation decision. This immutability of behavior to the anticipated donation decision

is in stark contrast to the effects salient values documented above. While subjects
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are engaging in politically motivated reasoning they do not engage in economically

motivated reasoning. Perhaps one reason for this is that individuals place a higher

value on their personal identity, which incorporates their beliefs and values, than

they do on a small monetary gain that they would obtain by reducing their donation.

A second factor worth noting is that a large fraction of subjects donated less than 1

dollar. Thus, the cognitive dissonance costs of donating a low amount are perhaps

not sufficiently high to warrant a shift in beliefs or values to justify it.

2.3.3 Do individuals shift their beliefs and values to convince oth-

ers?

The second part of Hypothesis 3 asks whether individuals report more polarized

factual beliefs when they have the opportunity to try to persuade someone else about

the importance of certain value positions. It therefore contributes to the body of

existing work that examines the idea that we adjust our own beliefs and attitudes (i.e.,

convince ourselves) in order to convince others Babcock et al. (1995), Schwardmann

and Van der Weele (2019), Solda et al. (2020), and Schwardmann, Tripodi, and

Van der Weele (2021). While this previous work predominantly studies scenarios

in which an individual is explicitly mandated to convince others about a particular

policy position or that they are of high ability, a key difference in our study is that we

focus on examining whether individuals try to persuade others to take an action that

is aligned with their own values by stating more extreme beliefs. For example, we

ask whether an individual might increase their agreement with the statement that

“Animals feel less pain than humans.” in order to encourage another person to donate

to an animal protection charity.
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Figure 2.5: Results for Hypothesis 3A

(a) CDF of beliefs in VS and CS (Hypothesis
3A.a.i)

(b) CDF of values in VS and CS (Hypothesis
3A.a.ii)

(c) PDF of donations in VS and CS (Hypothesis
3A.b)

Note: The three figures show the results on Hypothesis 3. Figure 2.5(a) shows the cumulative density
function of beliefs for treatment ValueSalient (dark line) and ConvinceSelf (light dotted line),
Figure 2.5(b) shows the cumulative density function of values for treatment ValueSalient (dark line)
and ConvinceSelf (light dotted line), and Figure 2.5(c) probability density function of donations for
treatment ValueSalient (dark line) and ConvinceSelf (light dotted line). The vertical lines in
Figure 2.5(c) depict the mean of donations in the two treatments.

Hypothesis 3B: Convincing Others

Anticipating the opportunity to persuade another individual about a contentious moral
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issue shifts one’s own factual beliefs towards the in-group party aligned extreme—i.e.,

factual beliefs in ConvinceOther are more polarized than factual beliefs in ValueSalient:

E(bCO|pCO < E(pCO))− E(bVS|pVS < E(pVS))

≥

E(bCO|pCO > E(pCO))− E(bVS|pVS > E(pVS)).

Similarly to Hypothesis 2c above, the inequality here in Hypothesis 3c states that

the gap in factual beliefs between individuals on the left and the right of the political

spectrum widens when there is an anticipated persuasion opportunity.

Results (Hypothesis 3B)

To examine Hypothesis 3c, Table 2.2 uses the same empirical specification as above

and tests for a divergence of beliefs according to political attitudes between the Val-

ueSalient and ConvinceOther treatment. Essentially, this asks whether individu-

als shift their beliefs even further towards conforming with their political in-group

when they know that their reports will be viewed by others. The results do not sup-

port this hypothesis, with the estimated coefficient on the interaction term close to

zero. Plausible explanations include: (i) that individuals do not wish to persuade

others, (ii) that individuals are not prepared to adjust their own beliefs to persuade

others, and (iii) that they do not believe that others will be easily persuaded in the

context of these contentious debates.1⁸

18. Another potential reason for this is that we are comparing the beliefs in the ConvinceOther
with the ValueSalient, where beliefs have already been shifted towards political conformity relative
to ValueNotSalient due to the salience of the value debates. This salience shift may crowd out any
further shift when individuals wish to convince others.
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Table 2.2: Regression Results (Outcome: Beliefs)

(1)
ConvinceOther 0.089

[0.058]
Pol. Attitude (p̃) 0.468∗∗∗

[0.048]
ConvinceOther × Pol. Attitude 0.005

[0.074]
Constant 3.201∗∗∗

[0.036]
Observations 4488

Clustered standard errors in parentheses.
∗ p< 0.10, ∗∗ p< 0.05, ∗∗∗ p< 0.01

Note: ConvinceOther is a dummy variable equal to one if the indi-
vidual was assigned to treatment ConvinceOther and hence equal to
zero if the individual was assigned to treatment ValueSalient. Polit-
ical Attitude is a dummy equal to one if the individual is below the
median on a 1 to 10 scale of political attitudes where 1 is the most left
and 10 is the most right attitude. The outcome of interest is individuals’
beliefs.

2.4 Conclusion

This paper studies the relationship between moral values and factual beliefs based

on the results of a pre-registered online experiment that surveyed a nationally repre-

sentative sample of 1,500 individuals from the US population. First, we ask whether

there exist systematic correlations between moral values (“ought” statements) and

factual beliefs (“is” statements). This is answered in the affirmative and is consis-

tent with previous research that discusses the societal shift towards an increasingly

partisan view of the world (see, e.g., Alesina, Miano, and Stantcheva 2020; Bonomi,
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Gennaioli, and Tabellini 2021). As we discuss above, there are many mechanisms

that might create such a correlation. For example, beliefs might shape values. Our

study examines whether there exists a (reverse) causal relationship between values

and beliefs where values exert an influence on beliefs which should not happen in a

perfectly rational Bayesian world. We explore this by introducing a treatment that

makes a moral value more salient prior to eliciting beliefs. Strikingly, while there

appears to be no effect in the aggregate, a closer inspection shows substantial causal

effects of values on beliefs—effects that are mediated by prior political leanings. In

other words, we find that individuals in our representative sample are engaged in

politically motivated reasoning.1⁹

Politically motivated reasoning takes place on both sides of the political spectrum:

subjects on both the political right and the political left, shift their beliefs to align

them with the average party beliefs when values are made salient. This finding

contrasts with the popular belief that the flirtation with “alternative facts” is a phe-

nomenon exclusive to populist right-wing movements.

Second, we examine whether there is also evidence for economically motivated rea-

soning whereby individuals bias their beliefs and/or values due to the presence of

monetary incentives to do so. This is not the case. We believe that this result en-

hances the credibility of our main findings. Since beliefs and values do not react to

(small) monetary incentives, it appears that individuals care about them to the extent

19. The behavior observed in our study is consistent with the findings of Bordalo, Tabellini, and Yang
(2021), who study the effect of issue salience on beliefs about others’ political attitudes. The authors
show that when the salience of a particular policy conflict is raised, this increases the perception of the
partisan gap in attitudes. Combined with an identity-induced desire to conform to the stereotypical
beliefs of one’s identity group (as in Bonomi, Gennaioli, and Tabellini 2021), this perceived increase
in the partisan gap could contribute to the shift in beliefs that we observe.
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that they do not shade them through economically motivated reasoning.

Taken together, our results point towards a deep (cognitive) link between values and

beliefs. This is in sharp contrast to the notion that they should be treated as dis-

joint separate objects as described by the standard model. This tight relationship

between values and beliefs is consistent with the conceptual idea of a “polarized

reality”, where individuals perceive reality through the lens of their economic or so-

cial identity (Alesina, Miano, and Stantcheva 2020) and then adjust their beliefs to

conform to the stereotypical belief of the salient identity group (Bonomi, Gennaioli,

and Tabellini 2021). More broadly, this recent line of research showing how iden-

tity shapes beliefs through the desire for group-conformity builds on a longer history

of research examining how identity can generate a desire for conformity in actions

(George A Akerlof and Rachel E Kranton 2000a, 2005; Shayo 2020). With the po-

larization of social discourse (particularly online) seemingly increasing in society,

this body of work points towards identity-induced belief conformity as an important

avenue for further research.
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Appendix to Chapter 2

2.A Supplementary Results

2.A.1 Supplementary Results for Hypothesis 1
Figure 2.A.1: Relationship between Values and Beliefs in ValueSalient, by Topic

Note: Figure 2.A.1 shows the correlation between values and beliefs in the ValueSalient treatment,
separately for each of the six policy debates. The data points are weighted by the number of obser-
vations which shows in color and size of the points. The dotted line represents the result of a linear
regression of values on beliefs respectively political attitudes. The Pearson correlation coefficient, R,
and its p-value are given at the bottom right of each graph.
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Figure 2.A.2: Relationship between Political Attitudes and Beliefs in ValueSalient, by Topic

Note: Figure 2.A.2 shows the correlation between moral values and political attitudes in the Value-
Salient treatment, separately for each of the six policy debates. The data points are weighted by the
number of observations which shows in color and size of the points. The dotted line represents the
result of a linear regression of values on beliefs respectively political attitudes. The Pearson correla-
tion coefficient, R, and its p-value are given at the bottom right of each graph.
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Figure 2.A.3: Relationship between Donations and Beliefs in ValueNotSalient, by Topic

Note: The figure shows the correlation between beliefs and donations in treatment ValueNotSalient
separately for each of the six policy debates. The data points are weighted by the number of obser-
vations which shows in color and size of the points. The dotted line represents the result of a linear
regression of donations on beliefs respectively values. The Pearson correlation coefficient, R, and its
p-value are given at the bottom right of each graph.
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Figure 2.A.4: Relationship between Donations and Beliefs in ValueSalient, by Topic

Note: The figure shows the correlation between beliefs and donations in treatment ValueSalient
separately for each of the six policy debates. The data points are weighted by the number of obser-
vations which shows in color and size of the points. The dotted line represents the result of a linear
regression of donations on beliefs respectively values. The Pearson correlation coefficient, R, and its
p-value are given at the bottom right of each graph.
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Figure 2.A.5: Relationship between Donations and Values in ValueSalient, by Topic

Note: The figure shows the correlation between values and donations in treatment ValueSalient sep-
arately for each of the six policy debates. The data points are weighted by the number of observations
which shows in color and size of the points. The dotted line represents the result of a linear regression
of donations on beliefs respectively values. The Pearson correlation coefficient, R, and its p-value are
given at the bottom right of each graph.
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2.A.2 Supplementary Results on Beliefs, Values and Donations
Figure 2.A.6: Correlation between Donations and Values/Beliefs in Treatment Convince-

Self

(a) Donations and Beliefs in CS (b) Donations and Values in CS

Note: Figure 2.A.6(a) shows the correlation between beliefs and donations in treatment Convince-
Self, Figure 2.A.6(b) shows the correlation between values and donations in treatment Convince-
Self. The data points are weighted by the number of observations which shows in color and size of
the points. The dotted line represents the result of a linear regression of donations on beliefs respec-
tively values. The Pearson correlation coefficient, R, and its p-value are given at the bottom right of
each graph.
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Figure 2.A.7: Correlation between Donations and Values/Beliefs in Treatment Con-
vinceOther

(a) Donations and Beliefs in COR (b) Donations and Values in COR

Note: Figure 2.A.7(a) shows the correlation between beliefs and donations in treatment Con-
vinceOther, Figure 2.A.7(b) shows the correlation between values and donations in treatment Con-
vinceOther. The data points are weighted by the number of observations which shows in color and
size of the points. The dotted line represents the result of a linear regression of donations on beliefs
respectively values. The Pearson correlation coefficient, R, and its p-value are given at the bottom
right of each graph.
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2.A.2.1 The Relationship between Hypothesis 2 and Donation Deci-

sions

The results described in this section did not form part of our pre-registration. How-

ever, as an additional ex post analysis, we provide documentation of the relation-

ship between the donation decisions observed in the ValueSalient and ValueNot-

Salient treatment conditions. The general conclusion of the results in this section is

that donation decisions were not significantly impacted by the treatment variation.

This indicates that although beliefs were shifted by the treatment, this shift did not

translate into a change in donation behavior. This result, therefore, contributes to

the growing literature that documents a complex relationship between measured be-

liefs and behavior. While some of the work in this literature documents evidence

of beliefs causally affecting behavior in the manner predicted by standard economic

models (see, e.g., Costa-Gomes, Huck, and Weizsäcker 2014; Haaland, Roth, and

Wohlfart 2020; Barron and Gravert 2021), there is also body of work that show a di-

vergence between predictions and behavior (see, e.g., Costa-Gomes and Weizsäcker

2008; Ivanov, Levin, and Niederle 2010; Haaland and Roth 2021).

In interpreting these results, it is important to keep in mind that we also observe a

strong and robust correlation between donation decisions and both beliefs and val-

ues in each of our treatment conditions. There are several reasons why the shift in

beliefs might not translate directly into a shift in donation decisions, including the

following. First, it may be the case that deep values are a more important driver of

donation decisions than factual beliefs. This would explain the correlations between

donations and beliefs and values (since values and beliefs are correlated), but would

also be consistent with the fact that the shift in beliefs doesn’t translate into a shift in
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donation decisions. Second, it is plausible that when individuals face their donation

decision, the underlying contentious value debate is triggered and becomes salient

at the point of making the donation decision. This would potentially negate the treat-

ment differences generates by varying the salience of the value debates introduced

by the ValueSalient and ValueNotSalient treatment conditions at the point of

making the donation decision.

Figure 2.A.8: Results for Hypotheses 2a and 2b Looking at Donations

(a) CDF of Beliefs and Values in VS and VNS (b) Change in Variance of Beliefs as a Function
of Value Spread

Note: Figure 2.3(a) shows the results for Hypothesis 2a, i.e. the cumulative density function of dona-
tions in treatments ValueSalient and ValueNotSalient. Figure 2.3(b) shows the result for Hypoth-
esis 2b. The y-axis shows the difference of the standard deviations of donations between treatments
ValueSalient and ValueNotSalient and the x-axis shows the standard deviation of values in treat-
ment ValueSalient. The dotted line depicts the result from a linear regression of the difference of
the standard deviations on the standard deviation of values.
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Figure 2.A.9: Results for Hypotheses 2a and 2b Looking at Donations

(a) CDF of Beliefs and Values in VS and VNS,
subjects on the left of the political spectrum

(b) CDF of Beliefs and Values in VS and VNS,
subjects on the right of the political spec-
trum
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Table 2.A.1: Influence of Increased Salience of Values on Donations

(1) (2) (3)
ValueSalient -0.071 -0.019 -0.151

[0.078] [0.110] [0.107]
Pol. Attitude (p̃) 0.284∗∗∗ 0.512∗∗∗ 0.306∗∗∗

[0.090] [0.113] [0.107]
ValueSalient -0.013 -0.114 0.100
× Pol. Attitude [0.127] [0.156] [0.150]

Constant 0.671∗∗∗ 0.453∗∗∗ 0.652∗∗∗

[0.055] [0.080] [0.077]
Observations 4560 2550 3006
Pol. Attitude (p̃) Left-Right Scale Party Affiliation Last Election

Variable (Left = 1) (Democrat = 1) (Clinton = 1)

Clustered standard errors in parentheses, ∗ p< 0.10, ∗∗ p< 0.05, ∗∗∗ p< 0.01

Note: ValueSalient is a dummy variable equal to one if the individual was assigned to treatment
ValueSalient and hence equal to zero if the individual was assigned to treatment ValueNotSalient.
We use three measures of the political attitudes variable. This is indicated in the last two rows of the
table. In column (1), Political Attitude is a dummy equal to one if the individual is below the median
on a 1 to 10 scale of political attitudes where 1 is the most left and 10 is the most right attitude. In
column (2), Political Attitude is a dummy equal to one if the individual identifies as a Democrat rather
than as a Republican and in column (3) Political Attitude equals one if the individual indicated that
they voted for Clinton in the 2016 elections and zero if they voted for Trump.
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2.B Sample Balance
Table 2.B.1: Sample Balance.

Full Treatment
Sample (1) (2) (3) (4a) (4b)

Age 44.09 44.10 43.82 45.04 44.49 42.97
(15.762) (15.874) (15.656) (15.706) (15.770) (15.820)

Female 0.52 0.51 0.51 0.52 0.51 0.54
(0.500) (0.501) (0.500) (0.500) (0.501) (0.499)

Etnicity
Asian 0.06 0.07 0.06 0.07 0.06 0.06

(0.245) (0.254) (0.232) (0.249) (0.244) (0.244)
Black 0.13 0.16 0.12 0.11 0.14 0.12

(0.336) (0.365) (0.331) (0.308) (0.345) (0.330)
Mixed 0.03 0.02 0.03 0.02 0.02 0.05

(0.171) (0.136) (0.181) (0.144) (0.156) (0.223)
Other 0.02 0.02 0.02 0.02 0.03 0.02

(0.143) (0.126) (0.134) (0.125) (0.172) (0.156)
White 0.76 0.74 0.77 0.79 0.74 0.74

(0.430) (0.440) (0.424) (0.408) (0.437) (0.442)
Employment Status
Starting new job 0.01 0.02 0.02 0.01 0.01 0.01
within next month (0.108) (0.126) (0.134) (0.089) (0.091) (0.091)

Full-Time 0.47 0.47 0.46 0.49 0.47 0.44
(0.499) (0.500) (0.499) (0.501) (0.500) (0.496)

Not in paid work 0.21 0.20 0.19 0.22 0.23 0.21
(0.408) (0.401) (0.393) (0.417) (0.421) (0.411)

Other 0.04 0.03 0.05 0.05 0.03 0.05
(0.203) (0.176) (0.217) (0.219) (0.179) (0.217)

Part-Time 0.18 0.19 0.20 0.16 0.17 0.19
(0.386) (0.394) (0.402) (0.366) (0.372) (0.393)

Unemployed 0.09 0.09 0.08 0.07 0.09 0.10
(job seeking) (0.280) (0.280) (0.268) (0.258) (0.292) (0.303)

Observations 1863 375 385 377 363 363

Continued on next page.
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Table 2.B.1 – continued from previous page
Full Treatment

Sample (1) (2) (3) (4a) (4b)
Do not know/ 0.00 0.00 0.00 0.01 0.00 0.00
not applicable (0.046) (0.052) (0.000) (0.073) (0.000) (0.052)
Doctorate degree 0.03 0.03 0.03 0.03 0.04 0.04

(0.181) (0.161) (0.174) (0.169) (0.206) (0.193)
Graduate degree 0.16 0.18 0.14 0.17 0.17 0.13

(0.366) (0.386) (0.350) (0.378) (0.372) (0.339)
High school diploma 0.22 0.23 0.18 0.22 0.21 0.26

(0.414) (0.423) (0.386) (0.413) (0.407) (0.437)
No formal 0.00 0.01 0.00 0.00 0.00 0.00
qualifications (0.052) (0.073) (0.051) (0.052) (0.000) (0.052)
Secondary education 0.02 0.01 0.01 0.02 0.03 0.02

(0.130) (0.073) (0.113) (0.153) (0.164) (0.128)
Technical/ 0.17 0.16 0.19 0.15 0.17 0.18
community college (0.376) (0.367) (0.395) (0.361) (0.374) (0.382)

Undergraduate degree 0.40 0.39 0.44 0.40 0.39 0.37
(0.489) (0.488) (0.497) (0.490) (0.487) (0.485)

Income
Less than $10000 0.06 0.07 0.05 0.07 0.07 0.06

(0.242) (0.250) (0.222) (0.249) (0.249) (0.239)
$10000-$15999 0.06 0.08 0.05 0.06 0.07 0.04

(0.236) (0.267) (0.211) (0.244) (0.254) (0.193)
$16000-$19999 0.03 0.03 0.04 0.02 0.03 0.03

(0.171) (0.176) (0.200) (0.135) (0.164) (0.172)
$20000-$29999 0.11 0.12 0.09 0.11 0.10 0.13

(0.313) (0.322) (0.292) (0.315) (0.299) (0.336)
$30000-$39999 0.10 0.11 0.12 0.11 0.09 0.10

(0.304) (0.309) (0.325) (0.308) (0.280) (0.296)
$40000-$49999 0.10 0.11 0.08 0.09 0.12 0.11

(0.303) (0.309) (0.268) (0.291) (0.330) (0.314)
$50000-$59999 0.10 0.09 0.10 0.10 0.10 0.10
Observations 1863 375 385 377 363 363

Continued on next page.
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Table 2.B.1 – continued from previous page
Full Treatment

Sample (1) (2) (3) (4a) (4b)
(0.298) (0.288) (0.302) (0.294) (0.303) (0.303)

$60000-$69999 0.07 0.06 0.08 0.09 0.07 0.06
(0.254) (0.230) (0.268) (0.283) (0.249) (0.234)

$70000-$79999 0.08 0.09 0.09 0.08 0.09 0.07
(0.273) (0.280) (0.280) (0.267) (0.284) (0.254)

$80000-$89999 0.05 0.05 0.05 0.04 0.05 0.05
(0.214) (0.208) (0.222) (0.202) (0.223) (0.217)

$90000-$99999 0.05 0.04 0.05 0.04 0.05 0.05
(0.208) (0.196) (0.211) (0.196) (0.223) (0.212)

$100000-$149999 0.11 0.10 0.13 0.12 0.09 0.13
(0.319) (0.306) (0.334) (0.331) (0.280) (0.339)

More than $150000 0.05 0.04 0.05 0.05 0.06 0.04
(0.218) (0.196) (0.227) (0.224) (0.244) (0.193)

Prefer not to say 0.03 0.03 0.02 0.02 0.02 0.04
(0.162) (0.176) (0.151) (0.144) (0.138) (0.193)

Prolific Score 99.58 99.59 99.67 99.60 99.52 99.52
(1.366) (1.242) (1.158) (1.276) (1.682) (1.430)

Left/Right Attitude 4.60 4.76 4.71 4.52 4.42 4.58
(2.552) (2.556) (2.449) (2.621) (2.537) (2.594)

Observations 1863 375 385 377 363 363

Note: The table shows themeans and standard deviations (in parenthesis) of demographic variables for
the individuals in our sample. The first column provides the information on the whole sample, column
2 (Treatment (1)) looks at treatment ValueNotSalient, column 3 (Treatment (2)) at treatment
ValueSalient, column 4 (Treatment (3)) at treatment ConvinceSelf, column 5 (Treatment (4a))
at treatment ConvinceOther, column 6 (Treatment (4b)) at treatment BeingConvinced.
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2.C Preregistration Document

Morals, Beliefs, and Actions
Kai Barron (WZB), Anna Becker (UCL), Steffen Huck (UCL and WZB)

This version: 14/01/2020

PART I: EXPERIMENTAL DESIGN

Setup of Experiment

This experiment will be run as an online survey. The sample for the four main treat-

ments will consist of 1,500 individuals that are representative of the US population

in terms of age, sex, and ethnicity. An additional 375 subjects will be recruited later

for an auxiliary treatment, Treatment 4b, which builds on subjects’ choices in Treat-

ment 4a. All participants will be recruited via the online platform Prolific. Subjects

will be paid £3 for participation and have the option to earn a bonus in Treatments

1, 2, 3 and 4b.2⁰ A strict no-deception policy will be followed. The experiment is

programmed using the experimental software o-Tree (Chen, Schonger, and Wickens

(2016)).

Experimental Design

At the beginning of the experiment, subjects are randomized into one out of four

treatment groups such that each group consists of 375 subjects. The four treatments

are described in the following text.

20. The show-up fee is converted into US dollars, since the subjects are recruited from the USA.
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Treatment 1 – “Control”

Part 1

Subjects are asked to state how likely they think a statement that they are presented

with is true. The statements have been chosen such that they can be associated with

a policy domain and typically refer to facts on which scientific consensus has not

been reached yet. Subjects use a five-point Likert scale to indicate their beliefs. They

can choose between the following options: “Very Unlikely”, “Very Likely”, “Neutral”,

“Likely” and “Very Likely”. After a waiting time of 15 seconds subjects can proceed

to the next page.

This is repeated six times for six different policy domains. These are migration, an-

imal welfare, gender equality, abortion, prostitution and gay rights. Table 2.C.1 in

the Appendix provides an overview over all domains and the statements presented to

subjects. The order with which the statements on the different domains are shown

to participants is randomised at the individual level.

Part 2

After subjects have submitted their beliefs on the six different issues, they are in-

formed that they have the option to make six donations to charities. They are also

informed that one out of the six decisions they are about to make will be chosen at

random to be implemented.

Subjects then see the statement they were earlier confronted with, the belief that

they stated and the option to donate to a charity that is active in the respective policy

domain. As in Part 1, this process is repeated six times following the same order of
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domains as in Part 1. Subjects are informed briefly about the aims of the charities and

can indicate with a slider how much they would like to donate. They are provided

with $3 and can choose to donate any amount between $0 and $3. Subjects will be

paid the remaining amount (i.e. what they decided not to donate) at the end of the

experiment. They can proceed to the next page at any time after a waiting time of

15 seconds.

Treatment 2 – “Moral Values”

Part 1

Treatment 2 is similar to Treatment 1, with the following exceptions.

Different to Treatment 1, in Treatment 2 subjects will also be asked to state some

moral values that are related to the same six policy domains. The question of how

much they agree or disagree with a moral statement they are presented with appears

above the question regarding the factual statement. Subjects use a five-point Likert

scale to indicate their agreement. They can choose between the following options:

“Strongly Disagree”, “Disagree”, “Neutral”, “Agree” and “Strongly Agree”. The moral

statements can be found in Table 2.C.1 in the Appendix.

Part 2

Different to Treatment 1, in Treatment 2, subjects are also reminded of the moral

values they stated in Part 1. The screen will therefore show the moral statement and

the subject’s choice above the factual statement and the subject’s decision and then

offers the subjects to donate to a proposed charity.
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Treatment 3 – “Convincing Yourself”

As in Treatment 2, subjects are asked to state moral values, factual beliefs, and then

make a charitable donation. The key difference between Treatment 3 and Treatment

2 is that in Treatment 3 the moral statement and the factual statement are presented

to subjects on the same screen as the option to donate to charity, which is presented

at the bottom of the page. They receive the same information as subjects in Part 2 of

Treatments 1 and 2 and face the same charitable giving decision, but in Treatment 3

all three decisions aremade on the same page (i.e. the beliefs, moral value judgments,

and charitable donations).

As in the other treatments, this will be repeated six times for the six different policy

domains where the order is randomized on the individual level. Subjects use a Likert

scale to indicate their values and beliefs and a slider to indicate howmuch they would

like to donate. They are provided with $3 per decision. One of those decisions will

be chosen at random to be implemented of which subjects are informed about in

advance. They will be paid what they decide not to donate after the experiment.

Treatment 4a – “Convincing Others”

As in Treatment 2, subjects are asked to state their moral values and their factual

beliefs. The moral statement and the factual statement are presented to subjects on

the same screen underneath each other as in Part 1 of Treatment 2.

Before stating values and beliefs, the subject is informed that another participant will

have the option to donate to a related charity. Importantly, the other participant will

make their charitable donation decision after being informed about the moral values
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and factual beliefs that the subject reports (i.e. the moral values and factual beliefs

reported by subjects in Treatment 4a will be sent to subjects in Treatment 4b before

participants in 4b make their charitable donation decisions).

Subjects in Treatment 4a are presented with the information the other participant

in Treatment 4b will be shown about the charity. The donation decision that will be

completed by Treatment 4b subjects is the same as in the previous Treatments, i.e.

the participant has $3 available of which they keep what they decide not to donate.

Both the subjects in Treatment 4a and the other participant in Treatment 4b will be

informed in advance that one of the six decisions will be chosen at random to be

implemented.

After the main Treatments 1, 2, 3 and 4a have been run, another 375 subjects will be

recruited for Treatment 4b:

Treatment 4b – “Being Convinced”

Part 1

This will be identical to Part 1 of Treatment 2.

Part 2

In Treatment 4b, Part 2 will be similar to Treatment 2, with the exception that in-

stead of subjects being reminded of their own decisions regarding the moral and the

factual statements, subjects are now informed about the decisions of a participant

from Treatment 4a when they make their charitable donation decision. As before,

subjects will be provided with $3 for each decision of which they will be paid what
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they decide not to donate. They are also informed that one out of their six decisions

will be chosen at random to be implemented.

Post-experimental Survey

After the experiment, all subjects will be asked to fill out a survey. The survey covers

the following topics:

1. Personal Details

2. Political Attitude

3. Religious Attitude

4. Moral Foundations Questionnaire21

5. Questions on Moral Behavior

6. Cognitive Reflection Test

PART II: ANALYSIS PLAN

II.1) Introduction

Standard theories on belief formation typically disregard the desire of individuals

to gather, avoid or interpret information in a way that serves non-instrumental pur-

poses. A large recent literature has, however, shown that, for example, self-serving

biases, wishful thinking and motivated reasoning are important determinants of be-

lief formation. This project studies individuals’ moral values as a potential source for

21. https://moralfoundations.org/questionnaires/, accessed 31/12/2019.

https://moralfoundations.org/questionnaires/
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motivated cognition and links it to partisan disagreement about factual statements,

i.e. polarisation.22

We proceed in three steps. In each step, we test a small set of hypotheses that are

interlinked by a common underlying idea. In the first step, we seek to test whether

individuals report moral values and factual beliefs that are aligned in the domain of

political issues. Potential reasons why individuals might do this include: i) avoiding

emotional discomfort, or cognitive dissonance emanating from holding or stating

incoherent values and beliefs, and ii) using value and belief statements to justify

self-interested actions (e.g. actions that increase the individual’s material wealth).

From the analysts’ perspective, the presence of such belief-value constellations would

provide a basis for taking an individual’s moral values into consideration in trying to

understand belief formation regarding factual statements. A potential motive for

this could be a desire to establish something akin to a “moral identity” (Bénabou

and Tirole (2011)).

In the second step, we then test whether there is a systematic pattern in the way

factual beliefs are formed that may be partially responsible for the creation of these

belief-value constellations (i.e. we ask whether factual beliefs are constructed in a

way that forms these belief-value constellations). To do this, we compare the distribu-

tion of beliefs of individuals that were previously asked about, and hence reminded

of, their related values (Treatment 2) with the distribution of beliefs of individuals

in the control Treatment 1 (where no moral value statements are reported prior to

stating factual beliefs). This allows us to assess the influence of being primed to think

about the particular factual belief in question through the lens of the related value

22. See for example Rabin (1995) for a theory on self-serving biases in moral reasoning.
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debate. Following on from this, we ask whether this mechanism can explain the re-

cent trend of a polarization of beliefs in society that has been demonstrated to run

along ideological lines (see, e.g., Gentzkow (2016)). In particular, there appears to

be an increased disagreement about objective facts among members of society that is

associated with political attitudes.23 We hypothesize that the heterogeneity in moral

values between different political groups may be leading to the formation of these

polarized factual beliefs. Hence, we test whether factual beliefs become polarized as

a function of political attitudes (e.g. as a result of individuals’ desire to adjust their

beliefs to their moral values.)2⁴

Lastly, we study two potential forces that might increase or decrease the degree of

polarization of (stated) beliefs. First, we look at the impact of financial incentives

(through motivated reasoning or self-persuasion), and second we will study the role

of persuading others, which is particularly relevant in political contexts.

The first channel which considers the role of financial incentives on belief formation

is important because there are many reasons why individuals might face costs to

hold certain beliefs or values. For example, it may be costly to hold different beliefs

and values to those held by individuals in one’s peer network.2⁵ Alternatively, hold-

ing particular beliefs and values may be costly when they induce the individual to

take a particular costly action. For example, an individual who advocates the merits

23. The most prominent current example is probably that of climate change where there is a widen-
ing gap in the views on the scientific evidence between Republicans and Democrats in the US (see e.g.
McCright and Dunlap (2011) ).
24. In his theoretical work, Le Yaouanq (2021) links heterogeneity in political attitudes to partisan

disagreement about objective facts through people’s idiosyncratic preferences regarding the policy
implications of scientific findings. Our work seeks to understand the underlying psychological mech-
anisms in more detail.
25. On the role of group identity in belief polarization see e.g. Gennaioli and Tabellini (2018).
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reducing inequality in society may feel compelled to take actions that reduce their

own wealth in order to increase the wealth of a poorer individual. Rather than study-

ing abstract costs (e.g. incoherence with one’s peers’ beliefs), we focus on the latter

type of costs that accrue due to taking actions that reduce one’s personal payment.

In particular, we consider costly donation decisions and hypothesize that this cost

leads individuals to bias their (stated) beliefs and values when they expect a related

donation decision, with the bias operating in the opposite direction to the beliefs and

values consistent with a higher donation.2⁶

Second, we look at the potential role of individuals’ desire to convince others to

take actions that are in line with their own values. This motive of convincing others

might lead people to further align their (stated) beliefs with their political agenda

or goals, and perhaps to exaggerate these stated beliefs. We study whether subjects

adjust their beliefs to be more extreme in order to convince another participant to

give more or less to a suggested charity. In this case, we test whether individuals

overstate the strength of their beliefs when trying to persuade another person to act

in a certain way.

Section II.2) introduces the necessary notation, before we formalize our hypotheses

in Section II.3).

2.C.1 Notation

Let bt denote the factual beliefs stated by individuals in Treatment t, where t ∈

{1,2,3,4a,4b}, vt are the moral values stated by individuals in treatment t where

26. It is also possible that there are individuals that now bias their values and beliefs in the same
direction as beliefs and values consistent with a higher donation as they consider them to be more im-
portant when relevant to justify a charitable donation. Our prior, however, is that the effect described
above dominates.
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t ∈{2,3,4a,4b} and dt are the donation decisions of individuals in treatment t where

t ∈ {1,2,3,4b}. Let Fbt
denote the cumulative distribution function (cdf) of factual

beliefs in Treatment t where t ∈ {1,2,3,4a,4b}, Fvt
the cdf of moral values in Treat-

ment t where t ∈ {2,3,4a,4b}, and Fdt
the cdf of donations in Treatment t where

t ∈ {1,2,3,4b}.

Let pt denote the left-right political stance of individuals in Treatment t which will

be elicited for all participants in the post-experimental survey using a Likert scale

ranging from 1 to 10 where 1 is left and 10 is right, i.e. pt is increasing in the

degree to which an individual positions herself on the right of the political spectrum.

Fpt
denotes the respective cdf. Belief and value statements were chosen such that

the factual statement being true would provide support for agreement to the value

statement. All statements are coded this way for the analysis but not necessarily

presented to participants like this (Table 2.C.1 in the Appendix shows how statements

are presented to subjects during the experiment).

At the same time, we recode all the moral value variables such that they are likely

to be increasingly appealing as one moves from the right to the left of the political

spectrum. Similarly, we code the factual belief variables such that if they are true,

they support moral value positions typically held by individuals on the political left.2⁷

Charities are chosen such that if the moral statement is supported it would justify the

charities’ objectives.2⁸

27. The policy domain “Prostitution” is an ambiguous case. Individuals from the political left could
both support and reject more liberal prostitution rights.
28. Therefore, it is worth pointing out that variables are coded such that a higher value of bt , vt ,

and dt should be consistent with a lower value of pt according to the researcher team’s priors.



2.C. Preregistration Document 132

2.C.2 Hypotheses

2.C.2.1 Belief-Value Constellations

As stated above, we begin by testing whether individuals report moral values and

factual beliefs on political issues that are aligned, whether their moral values are

aligned with their political attitudes and whether factual beliefs and moral values

are related to decision making in the form of costly charitable donation choices.

Hypothesis 1

a) Moral values are positively correlated with beliefs:

Corr(v2, b2)≥ 0.

b) Moral values are negatively correlated with political attitudes:

Corr(v2, p2)≤ 0.

c) Donations are positively correlated with beliefs and values:

Corr(d1, b1)≥ 0,Corr(d2, b2)≥ 0,Corr(d2, v2)≥ 0.

Part a) of Hypothesis 1 tests whether moral values and factual beliefs reported by

subjects in Treatment 2 are aligned. Recall that in Treatment 2 subjects are not

aware of the opportunity to donate by the time they state their values and beliefs.

Part b) tests for a negative correlation between moral values and political attitudes.
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For example, Enke, Rodriguez-Padilla, and Zimmermann (2016) show that an indi-

viduals’ moral type is strongly correlated with their political affiliation. Rather than

looking at predefined moral types we look at concrete moral convictions with regard

to certain policy domains. We expect that the further an individual is on the left of

the political spectrum (i.e. the lower is p2) the more likely they are to agree with the

moral value statement.

In Part c) of Hypothesis 1, we hypothesize that individuals donate more when their

moral values and their beliefs are such that the cause of the charity is justified by them

(i.e. that donations are positively correlated with beliefs and moral values consistent

with the charity’s mandate).

2.C.2.2 Construction of Beliefs

The following hypothesis tests: (i) whether the formation of factual beliefs is influ-

enced by the values individuals hold, thereby explaining the formation of belief-value

constellations, and (ii) whether this influence of values on belief formation may lead

to a polarization of factual beliefs across the political spectrum.

Hypothesis 2

a) The distribution of factual beliefs in Treatment 1 is different from the distribu-

tion of factual beliefs in Treatment 2:

Fb1
̸= Fb2

.

b) Comparing across the six domains indexed by m, the difference between the

variance in beliefs in Treatment 2 and the variance in beliefs in Treatment 1 is
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increasing in the variance in values in Treatment 2:

d[Var(bm
2 )−Var(bm

1 )]

d[Var(vm
2 )]

≥ 0.

c) Beliefs in Treatment 2 are more polarized than beliefs in Treatment 1:

E(b2|p2< E(p2))− E(b1|p1< E(p1))≥ E(b2|p2> E(p2))− E(b1|p1> E(p1)).

Part a) of Hypothesis 2 exploits the fact that unlike subjects in Treatment 2, subjects

in Treatment 1 are not asked to state their moral values. We test whether reminding

subjects of their moral values has an impact on the distribution of factual beliefs

which would indicate that moral values are relevant for the construction of beliefs.

In Part b) of Hypothesis 2, we go further and test whether values exert a systematic

influence on belief formation. In particular, Part b) of Hypothesis 2 posits that when

there is more dispersion in the values that subjects hold with regard to a certain

policy domain, we expect that there will be a shift towards more extreme beliefs as

subjects are drawn towards more coherent belief-value constructions.

The last part of Hypothesis 2 tests whether a polarization in beliefs can be explained

as a result of the posited impact of values on belief formation. The inequality in

Part c) states that the difference in the means of beliefs between Treatment 2 and

Treatment 1 is greater for subjects below themean of political attitudes, i.e. relatively

on the left of the political spectrum, than for subjects above the mean of political

attitudes, i.e. relatively on the right of the political spectrum. To put this another way,

the hypothesis states that individuals on the left will increase their beliefs between
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Treatment 1 and Treatment 2 more than individuals on the right of the political

spectrum, on average. Note that this also includes the case where subjects adjust

their beliefs downwards (i.e. it is completely consistent with individuals on the right

shifting their beliefs downward between Treatment 1 and 2, which would make the

right-hand side negative).

If political attitudes are sufficiently widely dispersed, we would expect a positive

left-hand side and a negative right-hand side, i.e. what we traditionally refer to as

polarization. Otherwise, we expect to see a mild form of polarization where beliefs

are adjusted to different extents by those on the left and the right of the political

spectrum within our sample.

2.C.2.3 Convincing Yourself and Convincing Others

The last hypothesis is split in two parts. In Part A, we look the role of self-serving

biases that allow subjects to justify selfish behaviour and are expected to lead to

a downward2⁹ bias in beliefs, values and charitable donations. Part B, on the other

hand, studies whether introducing the opportunity to convince another participant to

take an action that is in line with one’s moral values can lead to a greater polarization

of beliefs.

Hypothesis 3

A. Convincing Yourself

a) When there is an increase in the cost of holding certain beliefs and val-

ues individuals may shift their stated beliefs and values in the opposite

29. Here, “downward” refers to a bias in the direction that is consistent with being self-serving. In
terms of the way we have defined our variables, it will also refer to lower values of bt , vt , and dt .
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direction:

i) b2 first-order stochastically dominates b3, i.e. Fb2
≤ Fb3

.

ii) v2 first-order stochastically dominates v3, i.e. Fv2
≤ Fv3

.

b) Donations in Treatment 3 are lower than in Treatment 2:

E(d2)≥ E(d3).

B. Convincing Others

c) Beliefs in Treatment 4a are polarized in comparison to beliefs in Treat-

ment 2:

E(b4a|p4a < E(p4a))− E(b2|p2< E(p2))≥

E(b4a|p4a > E(p4a))− E(b2|p2> E(p2)).

In Treatments 1, 2 and 3 subjects are given the opportunity to donate to charity. Do-

nating comes at the cost of a foregone bonus payment. Previous work has shown that

people develop self-serving biases in order to excuse their selfishness in charitable

giving (see e.g. Exley (2015) on the role of risk or Exley (2020) on using charity

performance metrics as an excuse). In Part a) of Hypothesis 3 we test whether sub-

jects shift their values and beliefs downwards to justify smaller donations in order to

receive higher bonuses.

In Part b), we hypothesize that individuals donate less on average in Treatment 3
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than in Treatment 2. In both treatments, a higher donation reduces the payment that

the subject receives herself (i.e. the material incentives are identical across the two

treatments). However, in Treatment 2, individuals only learn about the possibility

to donate after they have already stated their values and beliefs which rules out the

opportunity to make any adjustments to one’s values in order to justify self-interested

charitable donation decisions.3⁰

The last part of Hypothesis 3 (i.e. Part c) tests whether individuals report more

polarized beliefs when they have the opportunity to convince someone to make a

donation which is the case in Treatment 4a. As in Hypothesis 2 c), the inequality in

Hypothesis 3c) states that the difference in the means of beliefs between Treatment

4a and Treatment 2 is greater for subjects below the mean of political attitudes, i.e.

relatively on the left of the political spectrum, than for subjects above the mean of

the political spectrum, i.e. relatively on the right of the political spectrum.

As a spillover from Hypothesis 3 and Treatment 4a we can also study the effect of per-

suasion on recipients of the persuasion messages by looking at Treatment 4b. More

specifically, we can study whether donations to charity increase when an individual

sees their own values and beliefs confirmed by another person. We would expect

that there will be a polarization of donation decisions when the political attitudes

of the sender and the receiver are aligned.31 In cases where the sender’s and the

30. There is the possibility that there exists a subset of individuals in Treatment 3, who instead of
shifting down their reported beliefs and values to justify a lower charitable donation decision, instead
shift up their values and beliefs in order to then enhance the signalling value of their donations. These
individuals might then also donate more when facing Treatment 3 in comparison to Treatment 2.
This effect would operate in the opposite direction to the main effect hypothesised in Hypothesis 3.b).
For simplicity, we have stated Hypotheses 3.b) in terms of the average effect for the entire sample,
working under the assumption that the main hypothesised effect of adjusting one’s beliefs and values
downwards in a self-serving fashion will dominate this potential countervailing secondary effect.
31. This could be tested similarly to Part c) of Hypotheses 2 and 3.
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receiver’s political attitude are not aligned, we can think of (at least) two opposing

possible effects. Individuals might either doubt their own convictions and reassess

them or they might want to prove the sender wrong by exaggerating or lowering the

donated amount. Ex ante, it is unclear which effect is expected to dominate. This in

turn, might also depend on political affiliation. We do not propose any hypothesis

here, but will document the data in an exploratory analysis.
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2.C.4 Appendix to Preregistration Document

Table 2.C.1: Overview over Statements and Charities.

Debate Moral Statement Factual Statement Donation
“How much do you agree
with the following state-
ment?”

“How likely do you think it
is that the following state-
ment is true?”

Charity

1 Migration People should be allowed
to migrate freely be-
tween countries.

All countries benefit eco-
nomically from the free
movement of labour.

American
Immi-
gration
Council

2 Animal
Welfare

It is wrong to eat animals. Animals feel less pain
than humans.

World
Animal
Protec-
tion

3 Gender
Equality

Gender equality should
be an objective of policy-
making.

Discrimination against
women is the primary
reason why women earn
less than men.

Equality
Now

4 Abortion Abortion should be legal. Women who have had
an abortion experience
more psychological dis-
tress than women who
have had a miscarriage.

Planned
Parent-
hood

5 Prostitution Prostitution should be il-
legal.

Human trafficking is fa-
cilitated by liberal prosti-
tution laws.

A21

6 Same-sex
Marriage

Gay couples should have
the same rights as hetero-
sexual couples.

Societies where same-sex
marriage is legal are hap-
pier than societies where
it is illegal.

OutRight
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Table 2.C.2: Description of Charities.

Debate Charity Text to introduce charity in experiment
1 Migration American

Immi-
gration
Council

The American Immigration Council envisions an
America that values fairness and justice for immi-
grants and believes that immigrants are part of the
national fabric, bringing energy and skills that ben-
efit all Americans. To advance change they engage
in litigation, research, legislative and administra-
tive advocacy, and communications.

2 Animal
Welfare

World An-
imal Pro-
tection

World Animal Protection works towards a world
where animals live free from suffering. They seek
to improve the living conditions of animals farmed
for food, to protect and save wild animals, animals
affected by disasters, and working animals.

3 Gender
Equality

Equality
Now

Equality Now believes in creating a just world
where women and girls have the same rights as
men and boys. They use a unique combination
of legal advocacy, regional partnership-building
and community mobilization to encourage govern-
ments to adopt, improve and enforce laws that pro-
tect and promote the rights of women and girls.

4 Abortion Planned
Parent-
hood

The mission of Planned Parenthood is to provide
comprehensive reproductive and complementary
health care services in settings which preserve and
protect the essential privacy and rights of each indi-
vidual and to advocate public policies which ensure
access to such services. They provide information
and support to women considering to end a preg-
nancy in a clinic or using an abortion pill.

5 Prostitution A21 The mission of A21 is to end human trafficking
and slavery. They work closely with law enforce-
ment on the ground to support police operations,
identify victims through their hotlines, assist in the
prosecution of traffickers, and represent survivors
in court proceedings.

6 Same-sex
marriage

OutRight OutRight envisions a world where LGBTIQ (les-
bian, gay, bisexual, transgender/transsexual, inter-
sexual and queer) people everywhere enjoy full hu-
man rights and fundamental freedoms. They seek
to fill research gaps, provide trainings to commu-
nity members and allies to develop their expertise,
and convene key stakeholders to exchange infor-
mation on best practises related to ending violence
based on sexual orientation.





Chapter 3

The Social Foundations of

Xenophobia (with Hans-Joachim

Voth)



Abstract

We examine the link between skewed sex ratios and xenophobic attitudes. To do

so, we look at Germany where some regions have a striking surplus of men, espe-

cially among the younger generations. At the same time, the country experienced

a substantial increase in anti-refugee attacks following the arrival of more than one

million refugees between 2015 and 2017. In a first step, we show that higher male-to-

female ratios are associated with more anti-immigrant violence and far-right voting

in Germany. We then corroborate these correlations using an instrumental variables

strategy exploiting the close-by availability of university places for females.
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3.1 Introduction
Since the Fall of the Berlin Wall, more than 1.5 million primarily young adults have

left East Germany towards the West. Since then, the number of those leaving the East

has been exceeding the one of those moving there each year. These total numbers,

however, disguise an important phenomenon.1 Since 1991, the number of women

leaving East Germany is far higher than that of men moving to the West. This has

left East Germany with a shortage of women which is unparalleled in Europe. The

economic impact of unbalanced gender ratios has been analyzed previously (see e.g.

Teso 2018; Goldin and Olivetti 2013; Heer and Grossbard-Shechtman 1981, for the

effects on female labour force participation). Little is known, however, about the

consequences of this kind of gender-specific migration on those who are left behind

empty-handed. Young men in East Germany are not only struggling in education

and in the labour market.2 They are also substantially more likely to be single and

to live alone than their West German counterparts.3⁴ It is unlikely that it leaves

these men unaffected when their prospect of finding a partner is so much lower than

for previous generations and other men of their age. Basic biological and emotional

needs cannot be fulfilled and expectations on life are not met.

In this paper, we demonstrate that skewed sex ratios can lead to increased outgroup

discrimination. We hypothesize that a high level of male-male competition for female

1. The phenomenon was first discussed in detail by Kröhnert and Klingholz (2006).
2. This is not only true for Germany but also in international comparison. We see that women

outperform men in education (Becker, Hubbard, and Murphy 2010) and have improved their relative
standing in the labour market over time (Olivetti and Petrongolo 2016).

3. In 2000, 37 percent of men between the age of 25 and 34 are without a partner, whereas it is
46 percent for the same age group in East Germany (Kröhnert and Klingholz 2006).

4. More recent data for the US suggests, that sexlessness amongst young men has increased dra-
matically. Data from the GSS shows that in 2008 only 10 percent of men under the age of 30 reported
having had no female sex partners since they turned 18; this share rose to 28 percent in 2018 (Ingra-
ham 2019).
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partners increases the tendency of men to perceive other - especially foreign - males

as a threat in the competition for women. We examine the Eastern part of Germany

which has one of the highest rates of gender imbalance on earth, with males out-

numbering females in some age groups by 15:10; it is also a hotbed of support for

far-right parties, with frequent attacks on foreigners. We first show that there exists

a strong association between male-to-female ratios and anti-immigrant crimes and

vote shares for an extreme right-wing party. We then use an instrumental variables

strategy to show that the effect is arguably causal.

In a first step, we use information on gender ratios in the 401 German districts, our

level of analysis, together with other demographic characteristics of the districts to

establish a correlation between gender ratios and occurrences of hate crime and

second votes obtained by the AfD in the 2017 elections.⁵ A higher share of women

is associated with less hate crime and fewer votes for the AfD. As the results from

our simple regression approach are likely to be biased we confirm them with an

instrumental variable approach. We use information on the share of female students

enrolled in different subject groups together with data on student numbers at all

German universities to compute a measure for the share of student places typically

taken up by women in each district. Our instrument is strongly correlated with the

gender ratio and our IV results confirm the previously documented relationship. One

more woman per 100 men lowers the vote share for the AfD by about 0.8 percentage

points and the incidence of hate crime by about 0.0007 percentage points (about 18

percent of the mean). Our results therefore constitute a first pass for our hypothesis

5. Every voter in Germany has two votes. With the first vote they vote for a candidate from their
electoral district where the winner is determined in a first-part-the-post system. The second vote is
cast for the list of a party. The overall share of second votes determines the number of seats they
obtain in the German parliament.



3.1. Introduction 148

that male-male competition could be a driver of xenophobic sentiments.

The literature on the drivers of anti-immigrant sentiments has been growing over

the last years as these are believed to explain a large part of the electoral success

of populist far-right parties and politicians. Several studies look at the effect that

(refugee) migration has on voting outcomes (see e.g. Halla, Wagner, and Zweimüller

2017; Barone et al. 2016; Dustmann, Vasiljeva, and Piil Damm 2018; Medez and

Cutillas 2014; Otto and Steinhardt 2014; Edo et al. 2019).⁶ They find that a higher

share of refugees is associated with an increase in the vote share for center-right

and far-right parties but fail to explain the source of the xenophobic attitudes that

drive these results. Other studies focus more on the economic and cultural concerns

which can explain negative attitudes towards migrants. Falk, Kuhn, and Zweimüller

(2011) show that right-wing criminal activities are positively related to unemploy-

ment. Dippel et al. (2021) find that the support for right-wing parties in Germany

rises with the exposure to imports from low-wage countries. Cantoni, Hagemeister,

and Westcott (2019) show that votes for the AfD in Germany can partly be explained

by long-run cultural persistence of right-wing ideology.⁷ Using survey results, Bansak,

Hainmueller, and Hangartner (2016)⁸ find that preferences over asylum seekers de-

pend on their potential contribution to the economy, their deservingness and are also

driven by a strong bias against Muslims. This study provides a novel perspective on

the subject as it explores the underlying biological and social foundations of xeno-

phobia. Unlike previous work, we seek to understand the social mechanisms which

6. Steinmayr (2021) studies Upper Austria and finds that short-term exposure to refugees can
increase far-right voting, whereas sustained contact might actually decrease it.

7. They find that the persistence of far-right voting is due to the persistence of certain conservative
values and not linked to Nazi support or persistent patterns of antisemitism as initially documented
by Voigtländer and Voth (2012) and Voigtländer and Voth (2015).

8. Müller and Schwarz (2020) look at the link between social media and hate crime.
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can explain out-group hatred.

Charles Darwin (1871) has already argued that sex ratios are the primary driver

of male-male competition and can explain behavioral differences between men and

women.⁹ Male-male competition and sexual selection might also explain why men

display more out-group hatred and xenophobic attitudes than women, especially

when the out-group is composed of other men (McDonald, Navarrete, and Van Vugt

2012; Buss 1988; McDonald, Navarrete, and Sidanius 2011; Vugt, Cremer, and Dirk

P. Janssen 2007b).1⁰ Concerns over the relationship between extreme sex ratios and

violent crime have been raised previously.11 Several studies have shown that a surplus

of males is associated with more aggression and violence (see e.g. Hesketh and Xing

2006; Edlund et al. 2013; Cameron, Meng, and Zhang 2017). Unmarried men are

more likely to engage in crime and intimate partner violence (Abramsky et al. 2011;

Sampson, Laub, and Wimer 2006). More recently, Baranov, De Haas, and Grosjean

(2021) have shown that skewed gender ratios can shape behavioral norms for men

9. See also the work of other evolutionary biologists (e.g. Bachtrog et al. 2014; Sapolsky 1990,
1991; Emlen andOring 1977) and psychologists (Buss 1994, 1988). Hesketh and Xing (2006) propose
that especially men of low economic status struggle to find a partner when the competition for women
is high and therefore suffer from marginalization.
10. The male warrior hypothesis states that the greater variance in terms of reproductive success

among men as compared to women and their lower level of obligatory parental investment have
enhanced intra-sexual competition in men and can explain differences in physical aggressiveness be-
tween the sexes (Vugt, Cremer, and Dirk P. Janssen 2007b).
11. When women are relatively scarce and the competition among men intensifies this also has eco-

nomic consequences as it affects how men and women interact with each other within the household.
One consequence is that female labor force participation increases (see e.g. Teso 2018; Goldin and
Olivetti 2013; Heer and Grossbard-Shechtman 1981; Chiappori, Fortin, and Lacroix 2002; Amuedo-
Dorantes and Grossbard 2007; Grossbard 2015) and in the long run this has been shown to affect
norms about female work more generally (Grosjean and Khattar 2018). This is also in line with the
behavior predicted by marriage market models (Becker 1973, 1974). Men, on the other hand, ad-
just their behavior in a way such that they become more attractive partners to females (see e.g. Wei
and Zhang 2011; Guttentag and Secord 1983; Pedersen 1991). Marriage rates increase and men
engage in more committed relationships when women are relatively scarce (Grosjean and Khattar
2018; Schacht and Kramer 2016). The quality of marriage increases and they get more invested as
fathers (Otterbein 1965; Grosjean and Brooks 2017; Schmitt 2005).
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more generally.12 In this study, we focus on male-male competition as a potential ex-

planation for hatred towards foreigners. Our study is therefore closest to Dancygier et

al. (2022) who also study the case of Germany and provide evidence on the relation-

ship between sex ratios and hatred towards foreigners.13 We extend their analysis

in at least two ways. First of all, using an instrumental variables strategy we aim at

providing causal evidence for the relationship between sex ratios and anti-refugee

hate crime. Second, by adding the vote share of the right-wing AfD as an outcome

we show that skewed sex ratios do not only affect extreme forms of behavior such as

hate crime but also political attitudes more generally.

Lastly, our study adds to a growing literature studying the “decline of men” and the

“crisis of masculinity”. Several studies have shown that women have overtakenmen in

education (Becker, Hubbard, and Murphy 2010). Recent developments in the labor

market, mostly the change from a focus on the traditionallymoremalemanufacturing

sector to the traditionally more female service sector have further contributed to the

worsening of the relative position of men (see e.g. Autor, Dorn, and Hanson 2019).1⁴

In addition, men often adhere to traditional gender norms which prevents them from

taking on “female” jobs (George A. Akerlof and Rachel E. Kranton 2000b, 2010) and

prefer to stay unemployed instead (Katz 2014; Delfino 2021). A cultural change

towards more gender equality furthermore constitutes a threat to male identity if

12. They show that masculinity norms are more pronounced in areas that were historically male-
dominated. As a consequence, men engage more in violent behavior and they also observe, among
other outcomes, more male-stereotypical occupational segregation and a lower support for same-sex
marriages.
13. They use survey measures to confirm that individual-level support for hate crime increases when

men anticipate that the arrival of refugees lowers their own chances to be successful in the partner
market.
14. Cortes, Jaimovich, and Siu (2021) provide evidence that women rather than men have sorted

into high-paying occupations when social tasks have started to become more important for those.
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that is built on a more traditional idea of masculinity. Kimmel (2013) and Inglehart

and Norris (2019) discuss how this has transformed the political landscape in the US

and in Europe. By studying the partner market as a source for the anger of young

men and the potential social unrest it creates, this study adds a new dimension to

the debate on the status of young men in society.

The next section provides an overview of the demographic conditions and the insti-

tutional setup in Germany. Section 3.2.1 describes the situation in East Germany

and Section 3.2.2 gives a short overview of the events leading to a rise in right-wing

extremism in Germany in recent years. Section 3.3 introduces and discusses the

data sources used for this study. In Section 3.3.3 we present our empirical strategy,

introduce our instrument and discuss the results.

3.2 Background

3.2.1 The Lack of Women in East Germany

Figure 3.1 shows the number of women per 100 men in the age group 25 to 29

in the year 2008 in Europe. The figure makes regional differences in gender ratios

strikingly apparent and highlights the exceptional position of East Germany. No other

contiguous region in Europe displays a comparable lack of women. The share of

women in the young population is lower than in some of the least populated parts

in Europe such as the north of Norway. In the majority of districts in East Germany

there are between 69 and 87 women per 100 men. The only exception is Berlin

where the gender ratio is balanced with 87 to 102 women per 100 men.

The lack of women in East Germany is largely caused by gender specific migration.

Women are more likely than men to migrate from East to West Germany and they
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Figure 3.1: Number of Women per 100 Men in the Age Group 25 to 29 in 2008

Source: https://www.espon.eu/export/sites/default/Images/Publications/MapsOfTheMonth/MoM_
February2013/SEMIGRA_High-Quality.png, accessed 20 May 2022.

are also less likely to return to the East which prevents sex ratios from equalizing for

those groups who are in the age to form a family (Leibert 2016). Most of the available

studies have looked at the initial migration flows from East toWest Germany covering

the time period between the Fall of the Berlin Wall in 1989 and the early 2000s. The

https://www.espon.eu/export/sites/default/Images/Publications/MapsOfTheMonth/MoM_February2013/SEMIGRA_High-Quality.png
https://www.espon.eu/export/sites/default/Images/Publications/MapsOfTheMonth/MoM_February2013/SEMIGRA_High-Quality.png
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results indicate that migration from East to West Germany is indeed mostly driven by

young people (Hunt 2006). Young individuals leaving the East tend to be positively

selected in terms of education. This effect, however, seems to be driven mostly by

men, at least for the period under study. Fuchs-Schündeln and Schündeln (2009)

find that women go West to take up jobs which require a low skill level and Melzer

(2011) finds that females with intermediate secondary education are less mobile than

those in the group with the lowest level of education.

In a more recent study, Stauder (2018) looks at migration up to 2012 and shows that

young women move West to seek further education rather than for job-related rea-

sons. The same is true for young men moving fromWest to East Germany. Apart from

gender disparities in educational attainment, the different labor market structures in

East and West Germany have been considered a reason for why women decide to mi-

grate West. The East German labor market with its focus on the manufacturing sector

favors men, whereas women see better opportunities in the West which offers more

jobs in the service sector (see e.g. Kröhnert and Klingholz (2006) and also Black and

Spitz-Oener (2010) for the effect of technological change on female employment and

wages).

These migration patterns clearly have an impact on the partner market. Eckhard and

Stauder (2018) find that mating chances for men have strongly deteriorated in East

Germany as a result of gender-selective migration. At the same time, the partner

market is potentially yet another factor for why more women than men move to the

West. Fuchs-Schündeln and Schündeln (2009) find that more unmarried women

than unmarried men leave East Germany towards the West. This is in line with the

suggestion of Kröhnert and Klingholz (2006) that women move to West Germany to
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find partners with similar levels of education.

3.2.2 Right-wing Extremism in Germany

In the years 2015 to 2017, almost 1.4 million refugees arrived in Germany and

sought asylum. More than half of the applicants were individuals from Syria, Iraq and

Afghanistan (Bundesamt für Migration und Flüchtlinge 2019). Whereas one part of

the population welcomed and some even hosted refugees, another part was opposed

to the decision of Angela Merkel to open the borders to people fleeing their home

countries in autumn 2015. Instances of hate crime against migrants and refugees

increased significantly in the aftermath. In 2015, almost 1,500 attacks on refugee

homes were officially recorded - five times the number of 2014.1⁵ In 2016, the au-

thorities registered almost 10 attacks on migrants per day.1⁶

The demographic characteristics of the refugee population became a fundamental

point in the discussion after the events on New Year’s Eve 2015/2016. More than

1,200 women reported that they were sexually assaulted in that night. Many men

who were later identified as suspects were asylum seekers.1⁷ A majority of the

refugee population who arrived during that time is indeed male and many are be-

tween 15 and 40 years old (Statistisches Bundesamt 2018). Many male refugees

were also unmarried and single when they arrived in Germany.1⁸

For a long time, the topic dominated and polarized the public debate. It was therefore

expected to affect voting outcomes in the 2017 parliamentary elections. Indeed, the

Alternative for Germany (Alternative für Deutschland - AfD) was triumphant with

15. See Die Zeit (2016).
16. See BBC (2017).
17. See Die Zeit (2017).
18. For details see Bundesinstitut für Bevölkerungsforschung (2019).
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its campaign against refugees and migrants. When the party was founded in 2013, it

gained popularity mainly due to its Euro-sceptical program and barely missed entry

into parliament the same year. Just before the 2017 elections, the party decided

to shift its focus to the issues of migration and national identity. It obtained almost

13 percent of the votes and thus became the third strongest force in the German

parliament, overtaking the Liberals, the Greens and the Left party. According to the

2019 Chapel Hill Expert Survey, the party is among the five parties with the most

restrictive views on immigration in the universe of parties the survey covers (Jolly

et al. 2022). Since March 2022, the party is under surveillance by the Federal Office

for the Protection of the Constitution.1⁹

3.3 Missing Women and Right-wing Attitudes

3.3.1 Data

3.3.1.1 Demographics and Voting Outcomes

For our analysis, we rely on mainly two data sources. First, we use data from the

data base INKAR which is provided by the Federal Institute for Research on Building,

Urban Affairs and Spatial Development.2⁰ In the INKAR data base, the institute col-

lects indicators on the demographic conditions as well as, for example, information

on labor market conditions and voting outcomes on the level of various spatial units.

We use data on the NUTS-3 level which is the level of districts or “Kreise” in Germany.

There are in total 401 districts in Germany. We use information for the year 2017

with the exception of the gender ratio. The gender ratio is defined as the number of

19. Figure 3.A.1 in the Appendix shows a selection of posters the AfD used during its 2017 electoral
campaign, demonstrating the programmatic focus of the party.
20. See https://www.inkar.de/.

https://www.inkar.de/


3.3. Missing Women and Right-wing Attitudes 156

women divided by the number of men in the population. We focus on women and

men between 20 and 40 years old as we are interested in the effect of a skewed gen-

der ratio when adult individuals are most active in the partner market. We decided

to use the gender ratio of the 20 to 40 year-olds as of 2014, i.e. before the large in-

flux of refugees starting at the end of 2015, in our analysis. As many refugees were

young males this created even more skewed gender ratios in many regions. However,

we are interested in regions where the partner market was already tight for men.

3.3.1.2 Violence against Refugees

The secondmain data source we are using is a collection of anti-refugee incidents pro-

vided by the Amadeu Antonio Foundation and Pro Asyl for the year 2015 to 2017.21

The cases are classified by type of incidents and are either arson attacks against

refugee homes, other forms of attacks against refugee homes, any form of physical

attacks against refugees and protests against refugees. We summarize them under

the term hate crime. In our analysis, we include the first three types and exclude

cases which were still under investigation. The data also provides information on

the place of the attack and its latitude and longitude. We use that information to

assign places to districts. We sum the number of cases over the entire period for each

district and normalize these numbers using the mean of the population counts in the

districts over the same three years.22

21. The data can be found at https://www.mut-gegen-rechte-gewalt.de/service/chronik-vorfaelle.
22. For discussion of data quality see Müller and Schwarz (2020).

https://www.mut-gegen-rechte-gewalt.de/service/chronik-vorfaelle
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3.3.2 Descriptive Analysis

3.3.2.1 Gender Ratios and Hate Crime

Figure 3.2 shows the distribution of the gender ratio for people between 20 and 40

years of age in 401 districts in the year 2014, separately for East and forWest German

districts. The distribution in West Germany is shown in blue and the distribution in

the East is shown in purple. This close-up on gender ratios within Germany shows

that there is a clear divide between East andWest Germany. In West German districts

gender ratios among the younger generations are much higher than in the West.

The median gender ratio in West German districts is 0.93 and in the East it is only

0.87. The map in Panel (a) of Figure 3.3 illustrates a closeup of Germany of the

Figure 3.2: Distribution of Gender Ratios in East and West German Districts in 2014

Note: The graph shows the distribution of gender ratios for 401 East and West
German districts, in purples and blue respectively, for the year 2014. The gender
ratio is defined as the number women divided by the number of men. Only in-
dividuals between the age of 20 and 40 are considered. The data was obtained
from the INKAR database (https://www.inkar.de/).

https://www.inkar.de/
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map shown in Figure 3.1. We see that the majority of East German districts is in

the category with the lowest gender ratio between 0.77 and 0.91, i.e. they have an

extreme surplus of men. With a gender ratio between 0.94 and 0.97 the gender ratio

is only mildly better in districts bordering the capital. Only Berlin itself and some

other larger cities such as Leipzig, Erfurt, Potsdam or Weimar have a more balanced

gender ratio. The map also shows that not only East German districts are affected by

extreme sex ratios. Especially in rural areas, like for example in Bavaria and Baden-

Wuerttemberg, we see an equally large surplus of men whereas more industrial and

urban areas are more like to have a surplus of women. Panel (b) of Figure 3.3 shows

the number of hate crimes committed in the different districts between the years

2015 and 2017 normalized by population size. The map reveals that the number is

particularly high for East Germanywhere almost all districts are either in the category

with the highest or with the second highest share of hate crimes. No other contingent

region in Germany displays a comparably high occurrence of attacks on refugees as

the East.

3.3.2.2 Gender Ratios and Voting for the Alternative für Deutschland

Panel (b) of Figure 3.4 shows the share of second votes obtained by the AfD in the

2017 federal elections. The popularity of the party in the East German districts is

striking. In almost all districts, more than 16.5 percent of the voters wanted to the

see the party represented in the German Parliament. In four districts, a third of

the votes were given to the AfD. In three voting districts, the party even won the

direct mandate for which the majority of first votes is required. Prior to the national

elections, the party had also been very successful in the state-level elections in East
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Figure 3.3: Gender Ratios and Hate Crime in Germany

(a) Gender ratio (b) Hate Crime

Note: Panel (a) of Figure 3.3 shows the gender ratio in the 401 German districts in 2014 grouped
into quartiles, i.e. the different shades of green correspond to one of four quartiles as described on
the left. The gender ratio is defined as the number of women divided by the number of men in a
district. Only individuals between 20 and 40 years were considered. The data was obtained from
the INKAR database (https://www.inkar.de/). Panel (b) shows the incidence of hate crime for the
districts. The data for attacks on refugees was obtained from the project Mut gegen rechte Gewalt
(https://www.mut-gegen-rechte-gewalt.de/service/chronik-vorfaelle). The above shows the number
of incidents for the years 2015 to 2017 for each district divided by the mean of the population sizes
for the same three years. The different shades of gray correspond to one of four quartiles as described
on the left.

Germany.23 The comparison with the map of gender ratios in Panel (a) reveals a

striking correspondence between a surplus of men and the success of the AfD. This

is not only true for East Germany but also for other parts of the country. For example,

we see that the party was also very successful in the Czech border region of Bavaria

where we observe a similarly low share of women as in the East.

23. Since 2014, the party had been successful in all state-level elections prior to the national elections
in 2017.

https://www.inkar.de/
https://www.mut-gegen-rechte-gewalt.de/service/chronik-vorfaelle
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Figure 3.4: Gender Ratios and AfD Votes

(a) Gender ratio (b) AfD Votes

Note: Panel (a) of Figure 3.3 shows the gender ratio in the 401 German districts in 2014 grouped
into quartiles, i.e. the different shades of green correspond to one of four quartiles as described on the
left. The gender ratio is defined as the number of women divided by the number of men in a district.
Only individuals between 20 and 40 years were considered. The data was obtained from the INKAR
database (https://www.inkar.de/). Panel (b) shows the vote share obtained by the Alternative für
Deutschland in the 2017 national elections. The votes shown are the second votes which determine
the final share of seats a party obtains in parliament. The data was obtained from the INKAR database
(https://www.inkar.de/) and the numbers are grouped into quintiles as shown on the left of the map.

3.3.3 Gender Ratios and Xenophobia

3.3.4 Empirical Strategy

As the descriptive analysis in the previous section shows, both hate crime and the

support for the Alternative für Deutschland are negatively related to the gender ratio

of the 20 to 40-year-olds in a district. More specifically, a higher share of women in

the local population is associated with lower levels of hate crime and a lower support

for the AfD. Figure 3.5 shows that both the vote share obtained by the AfD and the

https://www.inkar.de/
https://www.inkar.de/
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share of hate crimes committed drops quite substantially - by about 50 percent - in

regions where the gender ratio is more balanced, i.e. where the ratio of women to

men is 0.95 or higher.

Figure 3.5: Local Polynomial Smoothing

(a) Hate Crime (b) AfD Votes

Note: Panel (a) and Panel (b) show the correspondence between the gender ratio in German districts
for 20 to 40 year olds in 2014 and hate crime and votes obtained by the Alternative für Deutschland
in the 2017 national elections, respectively, both in percent. The data for attacks on refugees was ob-
tained from the project Mut gegen rechte Gewalt (https://www.mut-gegen-rechte-gewalt.de/service/
chronik-vorfaelle). The above shows the number of incidents for the years 2015 to 2017 for each
district divided by the mean of the population sizes for the same three years. Data on vote shares was
obtained from the INKAR database (https://www.inkar.de/). The red lines are the results from local
polynomial smoothing. The gray-shaded area represents the 95% confidence interval.

This is confirmed by the results from a simple regression of the following form:

yi =α+βsrat ioi,2014+ x ′iγ+ϵi. (3.1)

In the above equation, yi is the outcome of interest, i.e. usually the vote share ob-

tained by the AfD in the 2017 national elections or the share of hate crimes com-

mitted in a district between 2015 and 2017 normalized by the population count.

The gender ratio for individuals between 20 and 40 years old in each district i in

2014 is described by rat ioi,2014. We also include controls on the district level (x i).

https://www.mut-gegen-rechte-gewalt.de/service/chronik-vorfaelle
https://www.mut-gegen-rechte-gewalt.de/service/chronik-vorfaelle
https://www.inkar.de/
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The error term is given by ϵi. Table 3.1 depicts the results from this regression. In

all specifications we see the strong negative relationship between gender ratios in

2014 and voting outcomes and hate crime, respectively, which is significant on a one-

percent significance level. The results suggest that an increase of the gender ratio

by 1 percentage point lowers hate crime by about 0.002 to 0.0003 percentage points

and decreases the vote share obtained by the AfD by 0.46 to 0.54 percentage points

depending on whether we control for regional factors or not.

We control for several factors that we expect to be highly relevant for xenophobic

sentiments and voting behavior at the regional level. First of all, we control for pop-

ulation density to take any differences between rural and urban areas into account.

This indeed seems to be a relevant factor as we see a significant coefficient for this

control variable. However, it is only of relatively small magnitude. This is also true

when we control for the share of foreigners. This is not too surprising as asylum

seekers were usually assigned to districts in proportion to the pre-existing popula-

tion. Especially, in East Germany where we see higher vote shares for the AfD and a

higher incidence of hate crime the share of foreigners and asylum seekers is typically

rather low.2⁴ We also find a significantly positive coefficient when we control for the

share of unemployed as a measure for local economic conditions, i.e. as expected

higher unemployment rates are associated with more xenophobic sentiments in the

population. The industry structure of a region, proxied by employment in the dif-

ferent sectors, does not seem to be a relevant factor above and beyond the level of

unemployment.

24. See for example https://wahlatlas.net/euw/19/#!Schutzsuchende2017jeTsdEw,default, ac-
cessed 20 May 2022.

https://wahlatlas.net/euw/19/#!Schutzsuchende2017jeTsdEw,default
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3.3.4.1 The Instrument

The number of women living in an area is likely to be related to factors that are deter-

minants of xenophobic attitudes and voting behavior as well. Section 3.2.1 discusses

for example the importance of labor market conditions for individuals’ decision to

migrate internally and it has been shown that these are also relevant for voting.2⁵ It

could also be that people living in a region share certain values which affect not only

how they vote but also make a community more or less attractive to live in for one of

the two sexes. The gender ratio in Equation 3.1 is therefore not exogenous and the

initial results from a simple regression are likely to be biased.

We therefore instrument for the gender ratio using a variable which describes the

share of student places usually taken up by women in each district and show that

this is positively related to the share of young women living there. To construct

the measure of female student places we use data from the Federal Statistical Office

of Germany.2⁶ First, we use information on the share of student places taken up

by women in the different subject groups. Figure 3.6 illustrates the data. It shows

the ratio of female to male students enrolled in seven different subject groups for

the years 1998 to 2018. In Germany, the share of women in the STEM subjects is

traditionally low. The Figure shows that this is particularly true for engineering. In

other - traditionally more male subjects - such as science, sports or economics and

law there has been a small trend towards an increase in the share of females in

more recent years but the number of women deciding to study engineering remains

remarkably low. Women are more likely to study humanities and increasingly also

25. See e.g. Falk, Kuhn, and Zweimüller (2011).
26. See Destatis, Studierende und Studienanfänger/-innen im 1. Hochschulsemester nach Fächer-

gruppen, Hochschularten und Geschlecht, Table 2.5.21, 1997 to 2018.
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Figure 3.6: Gender Ratio in Subject Groups at German Universities, 1997 to 2018

Note: The graph shows the ratio of female to male students enrolled at German universities and univer-
sities of applied sciences in eight different subject groups between 1917 and 2018. The data was ob-
tained fromDestatis (Publication: Studierende und Studienanfänger/-innen im 1. Hochschulsemester
nach Fächergruppen, Hochschularten und Geschlecht, Table 2.5.21, 1997 to 2018).

take up studies in medicine. Overall, the graph clearly demonstrates that men and

women decide to study different subjects. The gender composition of a university

will therefore depend on the subjects it offers.

In a second step, we combine this information with data on the number of students

by subject group enrolled at all German universities. We geolocate universities and

determine for each district all universities which are within a 50km radius from the

centroid of the district. Using the share of women typically enrolled in each subject

as presented in Figure 3.6, we have then compute a measure for the sum of women
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enrolled at all universities within that radius by multiplying the students in each

subject groupwith the share of women typically enrolled in that subject. We then sum

over universities and divide the number of women enrolled according to our measure

by the number of all students. Lastly, we compute for each district a weighted average

of its own share of female students and those of the neighboring districts using inverse

distances between the district centroids as weights. This is meant to create a more

natural measure and reflects that district borders are arbitrary in this context.

Figure 3.7 shows the share of student places typically taken up by women in 2014,

the year in which we also measure the gender ratio. Especially in East Germany

there are several districts where more than 50 percent of student places go to female

students as depicted in Figure 3.8. The graph shows the distribution of our measure

of female student places separately for East and for West Germany. The share of

student places taken up by women is indeed highly correlated with the gender ratio

of 20 to 40 year olds as is also shown in the scatter plot in Figure 3.9. There is a

strong and significantly positive relationship between the two which allows us to use

the share of student places typically taken up by women in 2014 as an instrument for

the gender ratio of 20 to 40 year olds in the same year.2⁷ For the exclusion restriction

to hold one would require that the share of student places typically held by females

only affects voting outcomes through the effect it has on gender ratios.

3.3.4.2 Results

Table 3.2 shows the results from our instrumental variable strategy. We find that

the negative relationship between gender ratios and hate crime respectively voting

for the AfD persists and continues to be significant. Table 3.2 shows the IV results.

27. The F-statistic from a simple regression of the gender ratio on our instrument is 13.24.
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The coefficients are now larger in absolute values. Whereas the coefficient on the

effect of gender ratios on AfD votes continues to be significant on a one percent

level, significance has reduced to the 5 percent level for the coefficient indicating its

effect on hate crime. However, all coefficients are robust to the inclusion of controls

which show a similar pattern as in the basic regression results.2⁸ According to our IV

results one more women per 100 men is associated with a decrease in the share of

hate crimes by 0.6 to 0.9 percentage points and a decrease in votes for the Alternative

in Germany by 0.71 to 0.93 percentage points, depending on the specification.

An alternative explanation for our results could be that the violent behavior against

and the hatred towards refugees is just one expression of violence rather than vio-

lence specifically directed at one group of people. As Hesketh and Xing (2006), Ed-

lund et al. (2013) and Cameron, Meng, and Zhang (2017) show, a surplus of males

can increase aggression and violence as seen in crime rates, for example. If that was

driving our results, we would expect this to also show in other forms of crime, in

particular in levels of violent crime, sex crime and physical assault more generally.

Using data from the Federal Criminal Police Office on the number of offenses com-

mitted in these three categories we therefore repeat the IV estimation. The results

are presented in Table 3.3. We do not find any significant effects of gender ratios on

crime rates. This suggests that differences in aggressive behavior alone are unlikely

to drive our results and provides another motivation to better understand the link

between the origins of right-wing hate crime and voting and the basic biological and

social needs of humans.

28. The only exception is that unemployment does not significantly affect our outcomes of interest
anymore.
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Figure 3.7: Student Places Typically Taken up by Women, 2014

Note: The map shows the availability of student places typically taken up by women in
2014 according to our definition (see Section 3.3.4.1 for a detailed description). We have
used information obtained from Destatis on the number of students enrolled in all Ger-
man universities and used information on the share of student places typically taken up
by women in the different subject groups (Destatis, Studierende und Studienanfänger/-
innen im 1. Hochschulsemester nach Fächergruppen, Hochschularten und Geschlecht, Ta-
ble 2.5.21, 1997 to 2018) to compute a measure of the share of student places (in percent)
typically taken up by women. The map groups the share into five quintiles represented by
different shades of red as described on the left.
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Figure 3.8: Distributions of Student Places Typically Taken up by Females in 2014

Note: The graph shows the distribution of our measure for the availability of student places
typically taken up by women in 2014 (see Section 3.3.4.1 for a detailed description), sepa-
rately for East Germany (in red) andWest Germany (in gray). We have used information ob-
tained from Destatis on the number of students enrolled in all German universities and used
information on the share of student places typically taken up by women in the different sub-
ject groups (Destatis, Studierende und Studienanfänger/-innen im 1. Hochschulsemester
nach Fächergruppen, Hochschularten und Geschlecht, Table 2.5.21, 1997 to 2018) to com-
pute a measure of the share of student places (in percent) typically taken up by women.
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Figure 3.9: Relationship between Female Study Places and Gender Ratios in 2014

Note: The graph shows the relationship between our measure for the availability of student
places typically taken up by women in 2014 (see Section 3.3.4.1 for a detailed descrip-
tion) and the gender ratio for 20- to 40-year olds in the German districts in 2014. We
have used information obtained from Destatis on the number of students enrolled in all
German universities and used information on the share of student places typically taken
up by women in the different subject groups (Destatis, Studierende und Studienanfänger/-
innen im 1. Hochschulsemester nach Fächergruppen, Hochschularten und Geschlecht, Ta-
ble 2.5.21, 1997 to 2018) to compute a measure of the share of student places (in percent)
typically taken up by women. Information on gender ratios was obtained from the INKAR
database (https://www.inkar.de/). The red line presents the prediction from a linear regres-
sion of gender ratios on female student places. The slope coefficient has a value of 0.0017
and is significant on the 1% level (standard error 0.0005).

https://www.inkar.de/
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3.4 Conclusion

In this study, we ask whether gender ratios are associated with xenophobic attitudes.

We look at the German setting where gender ratios are skewed and many regions

have a surplus of men. This is particularly severe in East Germany where there are

as few as 7 women per 10 men in some regions. After a large influx of refugees at

the end of 2015, Germany saw a striking increase in anti-refugee hate crime and the

new extreme right-wing party Alternative für Deutschland comfortably passed the

hurdle to enter the national parliament in 2017. We hypothesize that anti-refugee

sentiments are associated with male-male competition in the partner market. The

arrival of more than one million refugees from the Middle East, of which many where

young unmarried men, might have been perceived as a threat by men who were

already facing a tight partner market. Using district level data, we first show that

there is a correlation between gender ratios and hate crime and vote shares obtained

by the AfD, respectively. We then use an instrumental variable approach where we

instrument for gender ratios with the share of student places typically taken up by

women to confirm those results and show that the effect is arguably causal.

This study provides a starting point for a more detailed analysis of the phenomenon.

Future work should begin by consolidating the results from the instrumental vari-

able analysis. A potential issue is that the share of student places typically held by

women could itself be an endogenous variable and would hence not fulfill the re-

quired exclusion restriction. The results should therefore be confirmed, for example,

with alternative instrumental variable strategies. Another important step towards a

better understanding of the relationship between competition in the partner market

and out-group hatred would be to identify the underlying mechanisms. For instance,



3.4. Conclusion 174

these could be biological factors such as sexual frustration or social factors such as

status concerns associated with the inability to find a partner and start a family.
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Appendix to Chapter 3

3.A Posters published by the AfD
Figure 3.A.1: AfD Posters from the Campaign for the 2017 Germany National Elections.

(a) Poster 1

(b) Poster 2 (c) Poster 3

Note: The figure shows three posters which the Alternative für Deutschland used
in their campaign for the 2017 national elections. The first poster in Panel (a)
was taken from https://www.designtagebuch.de/die-plakate-zur-bundestagswahl-2017/
afd-plakat-germans/, accessed 20 May 2022. The poster in Panel (b) says in English
“New Germans? We make them ourselves.” (taken from https://www.designtagebuch.
de/die-plakate-zur-bundestagswahl-2017/afd-plakat-neue_deutsche/, accessed 20 May
2022) and poster three in Panel (c) says “Burkas? We are into bikinis.” (https://www.
designtagebuch.de/die-plakate-zur-bundestagswahl-2017/afd-plakat-bikini/, accessed 22
May 2022.). All poster use the party’s slogan at the bottom which says “Be brave, Ger-
many!”.

https://www.designtagebuch.de/die-plakate-zur-bundestagswahl-2017/afd-plakat-germans/
https://www.designtagebuch.de/die-plakate-zur-bundestagswahl-2017/afd-plakat-germans/
https://www.designtagebuch.de/die-plakate-zur-bundestagswahl-2017/afd-plakat-neue_deutsche/
https://www.designtagebuch.de/die-plakate-zur-bundestagswahl-2017/afd-plakat-neue_deutsche/
https://www.designtagebuch.de/die-plakate-zur-bundestagswahl-2017/afd-plakat-bikini/
https://www.designtagebuch.de/die-plakate-zur-bundestagswahl-2017/afd-plakat-bikini/
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Figure 3.A.2: AfD Poster from the Campaign for the 2019 European Elections

Note: The poster was used by the Alternative für Deutschland during the campaign
for the elections of the European Parliament in 2019 in Berlin. At the top, the
poster says in English “So that Europe does not become “Eurabia”!”. At the bot-
tom it says “Europeans vote for the AfD!”. Source: https://www.tagesspiegel.de/
berlin/afd-europawahlkampf-in-berlin-die-nackte-frau-und-die-boesen-turbantraeger/
24214994.html, accessed 20 May 2022.

https://www.tagesspiegel.de/berlin/afd-europawahlkampf-in-berlin-die-nackte-frau-und-die-boesen-turbantraeger/24214994.html
https://www.tagesspiegel.de/berlin/afd-europawahlkampf-in-berlin-die-nackte-frau-und-die-boesen-turbantraeger/24214994.html
https://www.tagesspiegel.de/berlin/afd-europawahlkampf-in-berlin-die-nackte-frau-und-die-boesen-turbantraeger/24214994.html
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