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Does ethnic heterogeneity decrease workers’ effort in the 

presence of income redistribution? An experimental 

analysis 

Christoph Schütt ⃝r David Pipke ⃝r Lena Detlefsen ⃝r Gianluca Grimalda∗

May 5, 2023 

Abstract 

Ethnic discrimination is ubiquitous, and it has been shown to exert adverse effects 

on income redistribution. The reason is that a country’s ethnic majority, if richer than 

the average, may be unwilling to transfer resources to the country’s ethnic minorities if 

poorer than the average. A yet untested mechanism is that a country’s ethnic majority 

may reduce their work effort knowing that their income will finance redistribution to 

ethnic minorities. We test for this mechanism experimentally in triadic interactions. 

A German citizen acting as a worker is randomly matched with a recipient who can 

be another German, an economic migrant, or an asylum seeker in Germany. Workers 

know that another German citizen may transfer part of their earnings to the recipi- 

ent. The recipient does not exert any work effort. Even if the recipient’s identity does 

not affect effort in the aggregate, social identity strongly moderates this relationship. 

Participants with a strong German identity, i.e., who report feeling close to other Ger- 

mans, exert significantly less effort than other participants if the recipient is an asylum 

seeker. They also exert more effort when matched with a German recipient than an 

asylum seeker, while participants with a less strong German identity do the opposite. 

Moreover, participants with a strong German identity exert slightly more effort when 

matched with economic migrants than with asylum seekers, while others tend to do 

the opposite, albeit not reaching statistical significance. Workers’ beliefs over the third 

∗The order of authors’ names has been randomized using the AEA Author Randomization Tool (Confir- 
mation code: 7515hDn59G8z). Schütt: Kiel Institute for the World Economy & Helmut-Schmidt-Universität 
/ Universität der Bundeswehr Hamburg (christoph.schuett@ifw-kiel.de); Pipke: Kiel Institute for the World 
Economy (david.pipke@ifw-kiel.de); Detlefsen: Kiel Institute for the World Economy (lena.detlefsen@ifw- 
kiel.de); Grimalda: Kiel Institute for the World Economy (gianluca.grimalda@ifw-kiel.de). We are very 
grateful for helpful and constructive comments from Erzo F.P. Luttmer. The Mercator Foundation has 
funded this study as part of the Mercator Dialogue on Asylum and Migration (MEDAM). We thank Esther 
Ademmer for her contributions to the study’s design. 
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party’s redistribution rate exhibit only limited mediating effects on such results and are 

generally inaccurate. 

JEL Codes: C91, H23, I31, J15, J30 

Keywords: Redistribution, Discrimination, Taxes, Beliefs, Real effort, Experiment 

Highlights 

• Our study quantifies productivity when the recipient of redistribution is either an im- 

migrant or a co-national. 

• We find that workers with a strong national identity tend to exhibit lower productivity 

when recipients are asylum seekers, whereas workers without a strong national identity 

display the opposite behavior. 

• The observed results are only marginally mediated by workers’ beliefs about the redis- 

tribution rate, suggesting that ingroup favoritism may be driven by taste-based factors. 

• Workers possessing a strong national identity significantly overestimate the redistribu- 

tion rate to the recipient they discriminate against. 

Declarations of interest: none 

Data availability statement: Dataset and analysis codes are available at 

https://osf.io/sj2qx/?view_only=3d87a0e65c33444796a7b26c1e8e639f. 



Journal Pre-proof

 

 
Jo
ur

na
l P

re
-p

ro
of

3 

1 Introduction 

After the influential work by Alesina and Glaeser (2004), the argument that increased ethnic 

heterogeneity and fractionalization may reduce support for income redistribution and thus 

challenge the viability of generous welfare states gained prominence. The reason is that 

ethnic minorities, such as Blacks or Hispanics in the US, typically occupy the lower tiers of 

the income distribution. Ethnic majorities, such as Whites in the US, who are motivated by 

aversion toward ethnic minorities, will thus demand low redistribution to provide little benefit 

to ethnic minorities. The greater ethnic homogeneity in Europe compared to the US thus 

partly explains the higher redistribution rates in the former than the latter. This thesis has 

received extensive empirical support (Luttmer, 2001; Alesina and La Ferrara, 2005; Alesina 

and Giuliano, 2011; Alesina et al., 2021c), not least by carrying out online-survey experiments 

(Alesina et al., 2022, 2021a) or by exploiting exogenous migrant placement policies (Dahlberg 

et al., 2012).1 Besides, another strand of the literature finds ethnic diversity associated with 

lower quantity and quality of public goods provision (Alesina et al., 1999; Algan et al., 2016; 

Tabellini, 2020). One of the leading explanations proposed for these findings is ingroup 

favoritism or group loyalty effects (Luttmer, 2001). The rationale behind this concept is that 

people may attach a higher value to the well-being of their “ingroup,” the group to which 

they feel connected, as compared to others (the “outgroup”) (Tajfel et al., 1971; Brewer, 

1999). Group loyalty effects have been extensively studied in the (socio-)psychological and 

recent economic literature (Balliet et al., 2014; Romano et al., 2017, 2021).2 However, the 

literature remains largely silent on whether outgroup members among potential welfare state 

beneficiaries may even lead to a withdrawal of working effort by the native population. 

Our paper aims to fill this gap in the literature. We report evidence from an experiment 

testing whether people’s work commitment in a real-effort task is affected by the migration 

status of potential beneficiaries of earning redistribution. Participants from a University 

student pool (the “workers”) of German citizenship could earn money depending on their 

performance in a real-effort task (Gill and Prowse, 2012). Participants were informed that a 

third-party allocator (the “allocator” in the following) would be able to transfer part of the 

participants’ earnings to another person (the “recipient”). The allocator could choose any tax 

rate from 0% (in which case the initial earnings would be earned in full by the worker) to 100% 

(in which case all of the worker’s earnings would be transferred to the recipient). This setting 

mimics a vastly simplified - and rather extreme at the high end of redistribution - version of a 

welfare state. The experimental design is similar to the first phases in Cappelen et al. (2013) 

and Almås et al. (2020). Each participant performed a slider task (Gill and Prowse, 2012) 

for three rounds. In a between-subject design, we used three treatments varying whether the 

1See the survey of the literature by Stichnoth and van der Straeten (2013). 
2See Anderson et al. (2006) and Cooper and Kagel (2016) for reviews of the literature. 
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recipient was (i) a German citizen, (ii) an asylum seeker, or (iii) an economic migrant. In this 

non-strategic interaction, the recipient could not influence the worker’s payoffs. Hence, the 

design allows studying preference-based group effects independently of beliefs about whether 

actions could be reciprocated in the future.3 

The optimal strategy for a self-interested worker is always to perform the highest possible 

effort compatible with the marginal disutility of effort - which should not vary over treat- 

ments. We hypothesized, nevertheless, that workers would be more inclined to exert higher 

effort when the recipient is a fellow country person rather than an immigrant (Hypothesis 1). 

This would be the case if ingroup favoritism (based on nationality) applied to effort levels 

similar to what has been observed in prior research (see literature cited above). Our second 

hypothesis was that the higher the expected tax rate, the lower workers’ effort (Hypothesis 

2). 

While our analyses do not reveal any group effects on task performance in the aggregate, 

we find results consistent with our hypotheses after splitting the sample according to a sim- 

ple measure of workers’ identification with Germans, i.e., their national identification. This 

measure is based on a simple question where we asked participants to state how close they 

feel to Germans. We divide the sample into those who report feeling “very close” or “close” 

to Germans4 (“Close” henceforth) and those who do not (“Non-Close” henceforth). As noted 

by Fong and Luttmer (2009), a question on subjective closeness is likely to be less prone to 

social desirability bias than other commonly used questions on racial or ethnic identification, 

where subjects might feel reluctant to reveal an aversion against a specific group of people. 

We find that Close participants exert significantly less effort than Non-Close participants 

if the recipient is an asylum seeker (significant at 5 percent). Moreover, Close participants 

exert slightly more effort when matched with a German recipient than an asylum seeker 

(significant at 10 percent), while Non-Close participants do the opposite (significant at 5 

percent). Consistently, the difference of the difference is highly statistically significant (1 

percent level). Moreover, Close and Non-Close participants also seem to differ in the way 

they treat economic migrants and asylum seekers. Close participants exert slightly more 

effort when matched with economic migrants than with asylum seekers (significant at 10 per- 

cent), while Non-Close participants tend to do the opposite (not significant at 10 percent). 

The difference of the difference is, in this case, significant at the 10 percent level. Contrary 

to Hypothesis 2, workers’ beliefs over the degree of redistribution are not related to effort. 

Thus, our findings on the relationship between beliefs and effort seem to contradict our initial 

predictions, which were based on a conventional utility function. Although the striking ab- 

3See Everett et al. (2015) for an extensive review on the role of beliefs and preferences in explaining 
prosocial behavior and Durrheim et al. (2016) for the role of expectations of ingroup reciprocity. 

4We use the answer score to the question “How close are the following groups to you?” which could range 
from 1 “very close” to 5 “very distant”. Groups were “People in your town”, “Germans”, “Europeans”, and 
“People all over the world”. See Appendix. 
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sence of a correlation between the expected tax rate and effort may suggest that participants 

valued their payoffs and the recipient’s payoffs equally, we believe that there are alternative 

explanations. For example, research has demonstrated that productivity can be affected by 

changes in individuals’ subjective moods (Oswald et al., 2015) or workplace partnerships 

(Falk and Ichino, 2006; Hedegaard and Tyran, 2018). Therefore, purely mentioning different 

identities for the participant’s counterpart may affect individual productivity without any 

mediating effect by the tax rate. Additionally, it is worth considering that our study’s mea- 

sure of beliefs relies on only one data point and may have only imprecisely measured the 

intended construct. We discuss in the final section methodological issues relative to belief 

elicitation (see Section 4). 

In any case, it is noticeable that Close and Non-Close participants expect relatively 

larger shares of their earnings to be redistributed toward an asylum seeker than to Germans. 

The belief that asylum seekers receive more transfers than German recipients is, however, 

incorrect. In fact, the related study (Grimalda et al., 2022) shows that allocators transfer 

significantly more to German recipients than to asylum seekers. Moreover, workers from the 

Close and the Non-Close group also overestimate the actual size of the transfers accruing to 

asylum seekers and economic migrants while underestimating those accruing to Germans. We 

show that beliefs about the share to be redistributed exhibit only minor mediating effects 

on effort differences within and between groups defined by their strength of self-reported 

identification with other Germans. Hence, those beliefs do not explain why, for instance, 

Close participants exert less effort than Non-Close participants if an asylum seeker is the 

recipient. Overall, our results entail that the discrimination effect regarding effort we find 

in the Close group primarily operates through lower levels of pure altruism toward asylum 

seekers, rather than being the product of statistical discrimination (Becker, 1971), where 

statistical discrimination in this setting entails a belief that the allocator will mostly favor 

redistribution toward asylum seekers. An alternative mechanism compatible with our results 

is that the perceived costs of effort are higher when the potential recipient is an asylum seeker 

in the Close group.5 

From a broad perspective, our paper contributes to the vast literature shedding light 

on the relevance of ethnic diversity for preferences for redistribution (Alesina and Glaeser, 

2004; Fong and Luttmer, 2009; Alesina and Giuliano, 2011; Alesina et al., 2021b,c, 2022) 

and public goods provision (Alesina et al., 1999; Algan et al., 2016; Tabellini, 2020). We add 

to this literature finding that people with a strong ingroup identification exert less effort if 

potential beneficiaries of the welfare system are from an outgroup than if they are from their 

ingroup. Our results extend those from Hedegaard and Tyran (2018) to a different context, 

who find that entrepreneurs prefer selecting workers from their nationality rather than from 

a different nationality even when the former has lower productivity than the latter, thus 

5This interpretation was pointed out by an anonymous reviewer. 
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reducing their expected profits. Our study also contributes to the experimental literature 

on labor market relationships, which shows that productivity may be affected by transient 

mood and states of happiness (Oswald et al., 2015). Our paper is also closely related to 

the literature on self-image derived from membership in a social group (Tajfel et al., 1971; 

Turner et al., 1979; Tajfel, 1982), which has been extensively studied in social psychology and 

sociology (Tajfel, 1982; Brewer, 1999) before it was introduced to the economics literature 

by Akerlof and Kranton (2000). Various studies in the experimental-economic literature 

have documented group effects in dictator and two-person response games (Chen and Li, 

2009; Ockenfels and Werner, 2014; Tanaka and Camerer, 2016; Abbink and Harris, 2019), 

coordination games (Goette et al., 2006; Charness et al., 2007; Charness and Rustichini, 2011; 

Guala et al., 2013), trust games (Hargreaves Heap and Zizzo, 2009; Slonim and Guillen, 2010; 

Falk and Zehnder, 2013), (third-party) punishment games (Bernhard et al., 2006; Goette 

et al., 2006; Abbink et al., 2010), contests (Abbink et al., 2010; Chakravarty et al., 2016) 

and variants of public goods games (Tajfel et al., 1993; Solow and Kirkwood, 2002; Eckel 

and Grossman, 2005; Croson et al., 2008; Charness et al., 2014) in which members of the 

ingroup are typically treated preferentially compared to outgroup members. These effects are 

generally found to be present in minimal groups that are assigned completely randomly (Tajfel 

et al., 1971; Chen and Li, 2009; Sutter, 2009) or artificially enhanced (e.g., by performing 

a common task such as puzzle-solving or identifying paintings) (Eckel and Grossman, 2005; 

Chen and Li, 2009; Hargreaves Heap and Zizzo, 2009; Rong et al., 2016) and as in naturally 

occurring groups that may be based on gender, ethnicity, religious affiliation, or membership 

in universities, organizations, or political parties (Fershtman and Gneezy, 2001; Bernhard 

et al., 2006; Goette et al., 2006; Croson et al., 2008; Charness and Rustichini, 2011; Falk 

and Zehnder, 2013; Ockenfels and Werner, 2014; Kranton and Sanders, 2017; Abbink and 

Harris, 2019). Our contribution to this literature is twofold, as our study involves naturally 

occurring groups, namely German citizens, asylum seekers, and economic migrants, in a 

situation akin to a welfare state. In addition, we methodologically extend the research on 

group effects, contributing to the growing literature that utilizes real-effort tasks in the lab 

(for a comparison of stated effort and real effort methods see Charness et al., 2018), instead 

of the formerly dominating approach using stated costly effort (Fehr et al., 1993, 1998). To 

the best of our knowledge, this is the first study on whether real effort in the laboratory 

depends on the characteristics of potential beneficiaries knowing that part of one’s earnings 

is subject to redistribution. 

The paper is structured as follows. Section 2 outlines the experimental design and the 

theoretical background. Section 3 presents the results. Section 4 discusses the findings and 

concludes. 
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2 Experimental design and theoretical background 

The experiment took place during ten sessions in the laboratory for experimental economics 

at the University of Kiel. Four sessions in the same laboratory took place in September and 

October 2019 and two sessions in January 2020, thus ensuring participants used the same 

technical devices in all sessions. All participants attended only one session. 

The experiment discussed in this paper is part of a research project on preferences for 

redistribution for which hypotheses and analysis plans were pre-registered in the OSF Reg- 

istries (available at https://osf.io/xj7tf). The pre-registered hypotheses pertain to a com- 

panion paper (Grimalda et al., 2022) which analyzes the choices of third-party allocators in 

a representative sample of the German population.6 Participants in the current experiment 

acting as “workers” stated beliefs about the allocators’ choices. This feature allows comparing 

participants’ beliefs stated in the current experiment to actual behavior of third-party allo- 

cators in the companion paper. Even if we did not pre-register hypotheses (outlined below) 

for the experiment discussed in the present paper, we would view them as straightforward 

extensions of existing theories and evidence. They are ultimately in line with the project’s 

overall hypotheses. 

The sample comprises 172 students from the University of Kiel acting as workers. 86 

participants identified as females, 85 as males, and one as non-binary. The mean age was 

25.7 years.7 The vast majority, 163 participants, was born in Germany, as were most of their 

parents (162 and 155 of the participants’ mothers and fathers, respectively). Nine participants 

reported having dual citizenship besides their German nationality. Their political orientation, 

measured on an interval ranging from 1 (extremely left-wing) to 5 (extremely right-wing), has 

a distribution slightly skewed to the left from the center (mean = 2.5, SE = 0.04), as typical 

for a university student pool. Table 1 shows that the treatments were balanced concerning 

observable characteristics. 

Task. — We used a variant of the widely used slider task, first introduced by Gill and 

Prowse (2012), which has recently been used in laboratory labor market experiments (Araujo 

et al., 2016; Chen and Schildberg-Hörisch, 2019; Gill and Prowse, 2019). After a general 

explanation, participants performed three rounds of the slider task. Participants were shown 

a screen with 50 sliders in a randomly determined initial position in each round. Each slider 

could be positioned between 0 and 100 (see Appendix for a screenshot). Sliders should be 

moved to their midpoint with the computer’s mouse at 50. Participants could earn 5 Euros 

if they completed at least 25 out of 50 sliders, whereas earnings would be zero below this 

threshold, as described by equation 1. For each centered slider above the threshold, they could 

6Thus, the current paper and the companion paper (Grimalda et al., 2022) analyze different datasets. 
7We excluded one participant’s observation from the analysis who did not center any slider during the 

three rounds, although she touched 31, 30 and 30 sliders, respectively. Our results are robust to including 
this observation when using the number of touched sliders as dependent variable. 
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Table 1: Balance Table 

 Asylum seeker German Economic migrant Total F-test 

Female 0.564 0.410 0.534 0.500 0.207 
 (0.067) (0.063) (0.066) (0.038)  

Age in years 26.164 25.508 25.483 25.707 0.684 
 (0.663) (0.600) (0.511) (0.341)  

Dual citizenship 0.073 0.033 0.052 0.052 0.626 
 (0.035) (0.023) (0.029) (0.017)  

Born in Germany 0.909 0.951 0.983 0.948 0.190 
 (0.039) (0.028) (0.017) (0.017)  

Political orientation 2.527 2.508 2.569 2.534 0.854 
 (0.068) (0.086) (0.074) (0.044)  

Closeness 2.309 2.339 2.362 2.337 0.947 
 (0.103) (0.110) (0.127) (0.066)  

Notes: The table shows background characteristics for the participants in our experiment. Means 
and standard errors (in parentheses) reported. "Female" is the average share of females. "Age in 
years" is the average age in years. "Dual citizenship" is the share of participants holding a dual cit- 
izenship. "Born in Germany" is the share of participants born in Germany. "Political orientation" 
is ranging from 1 (very left) to 5 (very right). "Closeness" is a measure of closeness to Germans, 
ranging from 1 (very close) to 5 (very distant). The last column reports p-values from an F-test 
of joint significance in a regression of background characteristics on treatment indicators. 

receive additional 20 Cents such that earnings m were capped at 10 Euros.8 Participants were 

told that they would be paid according to their performance in a randomly chosen round, 

determining their payoff. Hence, the earnings maximizing strategy was exerting the highest 

possible effort in each round. 

m = 
0 e < 25 

(e − 25) · 0.2 + 5 e ≧ 25 

 
(1) 

Treatments. — Before performing the task, we informed participants (the “workers”) that 

their final payoffs would, in addition to their performance, also depend on the choice made by 

a third person (the “allocator”). The allocator could redistribute earnings (shares between 0 

and 100 percent in steps of 20 percent) from the workers to another person (the “recipient”). 

The experimental design is similar to the situation faced by “stakeholders” and “workers” 

8In the first “pilot” data collection session, the payoff-determining rule differed from the nine subsequent 
sessions. Participants in the first session received 5 Euros when completing at least 25 sliders, with no piece 
rate for additional sliders. Furthermore, beliefs about the redistribution choice by the third-party allocator 
were not elicited in percentage terms but in absolute values between 1 and 5 Euros in this first session. We 
decided to include the session for the main analysis as the results are consistent with the other sessions. To 
account for the difference, regressions in Section 3 contain an indicator variable as a control marking first 
session’s observations. In the Appendix (see Table B.7), we further document that our main results are 
robust to excluding data from the first session. 
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during the first phases of the experiments by Cappelen et al. (2013) and Almås et al. (2020). 

Utilizing a non-strategic interaction in which the recipient has no possibility to react to the 

worker’s behavior allows studying workers’ preferences independently from belief-based group 

effects, which could originate from repeated game strategies (Everett et al., 2015). 

Subjects were randomly assigned to one out of three possible treatment conditions in a 

between-subject design. In each of the three conditions, we varied the recipient’s background. 

The recipient was either (i) a German citizen, (ii) an asylum seeker, or (iii) an economic mi- 

grant (the exact wording was “migrant for economic reasons”). The allocator was always 

described as a German citizen. Thus, the allocator belonged to what may be presumed to 

represent the subject’s “ingroup” in the current context. After each round, we elicited work- 

ers‘ beliefs about the tax chosen by the third-party allocator. The tax rate determined the 

proportion of workers’ earnings allocated to the recipient. Our decision to introduce uncer- 

tainty regarding the allocators’ strategy was a design choice informed by the pre-registered 

related experiment (Grimalda et al., 2022), which focused on the allocators’ redistribution 

choices. However, the design choice allows for comparisons between beliefs (from the present 

experiment) and actual tax rates (from the related experiment), as provided in Subsection 

3.2.2. To encourage accurate belief reporting, we offered an additional 50 Euro cents as an 

incentive for correctly predicting the tax rate. 

Furthermore, we manipulated the efficiency of the redistribution mechanism, consistent 

with the approach taken for allocator decisions. In the first round, the efficiency factor was 

consistently set to one, meaning that participants knew the allocator could transfer earnings 

directly from them to the recipient at a one-to-one ratio. In the second and third rounds, the 

order of the efficiency factor was randomized, with each Euro transferred from the worker to 

the recipient either doubled (factor 2) or halved (factor 0.5). This efficiency manipulation 

allowed us to examine how individuals balance fairness and efficiency considerations in their 

preferences (Cappelen et al., 2013; Durante et al., 2014). 

Theoretical background. — To guide our analysis of workers’ behavior, we assume a simple 

utility function (equation 2) of the following type. 

U = m(e) · (1 − te) − c(e) + θi · m(e) · te (2) 

Agents are assumed to derive utility from their expected earnings m(e)·(1−te), wherein te 

is the expected share to be redistributed (the “tax rate”), minus their costs of providing effort 

c(e). Furthermore, they are assumed to have social preferences weighted by θi ≦ 1 towards 

the recipient, such that exerting effort to benefit the recipient may generate additional utility 

(Ariely et al., 2008). The index i identifies the three possible identities of recipients: i = 

{G, E, A}, where G identifies German recipients, E economic migrants, and A asylum seekers. 

Since ingroup favoritism appears to be a widespread determinant of allocation decisions 
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(Luttmer, 2001; Fershtman and Gneezy, 2001; Chen and Li, 2009; Fong and Luttmer, 2011; 

Romano et al., 2017), we expect that θG > θE and θG > θA, i.e., that workers (who are of 

identity G) discriminate against recipients from outgroups relative to their national ingroup. 

Note that ingroup favoritism, or, to frame it differently, discrimination may be the result of 

ingroup love (θG > 0 in this case), outgroup hate (θA < 0 or θE < 0), or a combination of the 

two (Brewer, 1999). However, to determine whether discrimination is based on ingroup love 

or outgroup hate (Brewer, 1999; Abbink and Harris, 2019) is outside the scope of our study. 

A clarification of the coefficients’ signs, i.e., whether θG > 0, or θA < 0 (or θE < 0), or both, 

would demand treatments to test whether favoritism for co-nationals (foreigners) is higher 

(lower) than toward a non-identified counterpart (a group devoid of national identification). 

In this paper, we instead solely focus on analyzing whether workers discriminate by exerting 

different levels of effort with respect to the between-subject variation of the identity of the 

potential recipient. 

It is challenging to hypothesize regarding the relative value of θE and θA. On the one 

hand, it is plausible that asylum seekers suffer less discrimination than economic migrants 

because they might be viewed as needier or deserving compensation for their past traumatic 

experiences (Konow, 2000; Engel, 2011; Nicklisch and Paetzel, 2020). Alternatively, partici- 

pants might simply value redistribution higher to recipients who presumably have relatively 

lower incomes under the assumption of decreasing marginal utility of income. On the other 

hand, economic immigrants may be seen more favorably than asylum seekers for their avail- 

ability to work (Bansak et al., 2016). In the lack of any solid theoretical argument going in 

one direction or the other, we posit the following ordering in equation 3. 

θG > θE = θA (3) 

We assume an invertible cost function c(e) fulfilling the regularity conditions c′(e) > 0, 

c′′(e) > 0 and lime→∞ c(e) = ∞. 

c′−1 [0.2 · (1 − te + θ · te)] e∗ > 25 

e∗ = 
0 e∗ ≤ 25 

(4) 

The optimal effort level e∗ depends negatively on the expected tax rate and positively on 

θi in case of an interior solution, considering the payoff determining mechanism. Moreover, 

suppose the social preferences parameter θi towards potential beneficiaries varies with the 

recipient’s identity (German, asylum seeker, or economic migrant) due to group identity 

effects. In that case, we should observe differences in exerted effort across treatments. Hence, 

the above simple model leads to two main hypotheses. 

• Hypothesis 1: Due to ingroup favoritism, we expected effort levels to be higher if 

the recipient was a member of participants’ ingroup (German citizen) than when the 
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recipient was an asylum seeker or an economic migrant. 

• Hypothesis 2: We expected that the larger the beliefs about the rate to be imposed by 

the allocator, the lower the exerted effort. 

In the following section, we analyze the experimental data9. 

3 Results 

3.1 Descriptive results 

Table 2 provides summary statistics10 of the number of centered sliders as well as of the 

beliefs about tax rates to be imposed by the third-person allocator. Figure 1 illustrates 

the average number of centered sliders and their corresponding standard errors based on 

the communicated recipient type. The figure also presents the mean number of centered 

sliders for each recipient category in relation to participants’ self-reported identification with 

the objective ingroup of (other) Germans. Cross symbols represent the mean values for 

participants who expressed a close or very close connection to (other) Germans, while circle 

symbols indicate the respective means for individuals who reported feeling neutral or distant 

from other Germans. 

On average, participants completed 39 sliders within each 2-minute period across all 

three treatments and rounds. We observed significant learning effects in all treatments, as 

the average number of centered sliders increased from 36.2 in the first round to 41.4 in the 

third round (p < 0.001, two-sided t-test). There were 172 observations in the first round, 

and 161 in both the second and third rounds. Owing to technical issues, the sequencing of 

rounds for observations from the last two laboratory sessions could not be ascertained, and 

inaccurate data regarding the tax rate beliefs of 22 participants in the second laboratory 

session were obtained. Therefore, we restricted our analysis to the first round of these final 

two sessions, in which the efficiency factor was consistently equal to one, and considered the 

beliefs from the impacted session as missing data.11
 

A preliminary examination of the average number of completed sliders in Table 2 (also 

illustrated in Figure 1) reveals only minor variations across the three treatments, suggesting 

that group identity has a relatively weak effect on the average performance. The mean 

number of centered sliders across all rounds is 37.98 when the recipient is an asylum seeker, 

39.34 when the recipient is a German citizen, and 40.73 when the recipient is an economic 

migrant. 

9The dataset and code are stored in the OSF repository and provided to reviewers for the purpose of 
replication at https://osf.io/sj2qx/?view_only=3d87a0e65c33444796a7b26c1e8e639f. 

10More detailed summary statistics are provided in the Appendix Table B.11. 
11However, results are qualitatively similar when including the erroneous beliefs data from this session. 
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Figure 1: Effort by Recipient for each Round 

1 2 3 
Round 

Note: This figure shows mean number of centered sliders ±1*SE by round of experiment. Crosses (circles) 
show the mean number of centered sliders for the subgroup of people reporting to be close (neutral or distant) 
to Germans in each round. 
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Table 2: Centered Sliders and Tax Beliefs by Round and Efficiency 

By round By efficiency factor 

Centered sliders Round 1 Round 2 Round 3 All rounds 2x 0.5x 

Asylum seeker 34.96 39.06 40.16 37.98 39.67 39.55 
 (1.08) (1.18) (1.17) (0.68) (1.20) (1.15) 

Obs. 55 51 51 157 51 51 

German 36.42 40.20 41.67 39.34 40.37 41.50 
 (0.85) (1.16) (1.15) (0.63) (1.19) (1.13) 

Obs. 59 54 54 167 54 54 

Economic migrant 36.44 39.84 42.13 39.65 40.73 41.23 
 (1.13) (0.95) (0.93) (0.57) (0.93) (0.97) 

Obs. 58 56 56 170 56 56 

All recipients 36.17 39.71 41.35 39.01 40.27 40.79 
 (0.56) (0.63) (0.62) (0.36) (0.64) (0.62) 

Obs. 172 161 161 494 161 161 

Beliefs about tax rate Round 1 Round 2 Round 3 All rounds 2x 0.5x 

Asylum seeker 51.11 52.68 46.83 50.24 43.41 56.10 
(3.02) (3.94) (4.05) (2.11) (4.13) (3.64) 

Obs. 45 41 41 127 41 41 

German 39.63 42.04 42.45 41.32 35.51 48.98 
(2.33) (3.41) (3.23) (1.72) (3.31) (3.03) 

Obs. 54 49 49 152 49 49 

Economic migrant 43.53 46.53 46.12 45.37 37.96 54.69 
(2.84) (2.94) (3.51) (1.78) (2.87) (3.13) 

Obs. 51 49 49 149 49 49 

All recipients 44.40 46.76 45.04 45.37 38.71 53.09 

(1.60) (1.99) (2.05) (1.08) (1.97) (1.88) 

Obs. 150 139 139 428 139 139 

Notes: The table shows means and standard errors (in parentheses) for centered sliders and beliefs about 
taxes by treatment, round and efficiency factor. The efficiency factor always equals one in the first round. 
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More pronounced differences between treatments emerge when examining participants’ 

beliefs about the tax rate. On average, participants expected a tax rate of 50.24% when the 

recipient is an asylum seeker, 41.32% when the recipient is a German citizen, and 45.37% for 

economic migrants. Moreover, expected tax rates were noticeably higher when the efficiency 

factor of the underlying redistribution mechanism was lower. Averaging across all treatment 

conditions, participants anticipated a tax rate of 38.71% for the doubling factor and 53.09% 

for the transfer-halving factor. 

3.2 Regression  results 

To provide a quantitative assessment of the participants’ behavior, we fit a random-effects 

Tobit model for panel data. Equation 5 describes the regression model in its base form. The 

Tobit model accounts for censoring in the latent dependent variable y∗ . In this context, using 

the number of completed sliders as dependent variable, the latent variable may be interpreted 

as capturing the propensity to exert effort, or the desired level of effort. The effort variable 

is censored from below at 0 and above at 50. Beliefs about taxes are censored from below at 

0 and above at 100. α is the intercept, c
′ 
is a vector of controls, and u is the error term. 

2 

∗ = α + βGER · GER + βECON · ECON + 
L 

δt · rt + γ · DOUBLE + c′η + uit (5) 
t=1 

The regression model allows quantifying the treatment effects, i.e., the effect of varying 

recipient identity (asylum seeker, German citizen, economic migrant), as well as to control 

for learning and individual-level variation. βGER and βECON are regression coefficients for the 

treatment indicators, with the recipient being an asylum seeker serving as the base category. 

Because the treatment variables are time-invariant, we cannot use a fixed-effects model. 
The regressions include indicators for the second and third round (

=2 
δ · r ) to account 

t t 

for learning effects. DOUBLE is an indicator variable for the transfer-doubling efficiency 

factor. 

Without violating the rank condition, we can either include dummies for the second and 

the third round and one of the efficiency factors (either doubling or one half) or for both 

efficiency factors but only for one of the rounds. With the number of centered sliders as the 

outcome variable, the round dummies are highly significant and statistically different from 

each other according to a Wald test (p < 0.001). In contrast, coefficients for efficiency factors 

in unreported regressions do not reach statistical significance. The opposite holds for beliefs 

about the tax rates imposed by the allocator as the dependent variable. We thus included 

round indicators in the effort regressions and efficiency factor indicators in the case of the 

beliefs regressions. Estimating a pooled OLS regression with standard errors clustered at 

y 
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the individual level leads qualitatively to the same results as the Tobit model showing only 

minor differences in standard errors. The following subsections discuss the results concerning 

exerted effort and elicited beliefs about tax rates based on the Tobit model for panel data. 

3.2.1 Effort 

The first three columns of Table 3 show regression results in which the number of centered 

sliders serves as the dependent variable. Column (3) shows results from a regression where we 

added interactions between the treatment indicators and the variable Close, which is a simple 

measure of subjective identification with the (in-)group of (other) Germans. Concretely, the 

variable Close is equal to 1 if a subject stated to feel close or very close to (other) Germans 

(N = 110), and it is 0 if a subject placed themselves as neutral, distant, or very distant (N = 

62). Figure 2 shows the main results concerning the between- and within-group comparisons, 

where we contrast participants based on their reported closeness to other Germans. 

Aggregate results. —Indicator variables for the second and third rounds turn out to be 

positive, with point estimates of about 3.9 and 5.7 relative to the first period. These indicate 

the presence of learning effects that are statistically highly significant (p < 0.001). Gender 

has a statistically significant effect, as females completed roughly six sliders (p < 0.001, 

Wald test) less than male participants. The efficiency of the redistribution mechanism shows 

no significant effect on effort. The Tobit regression reveals no treatment effects from the 

recipient’s identity in the aggregate, as coefficients on the recipient’s characteristics are not 

significantly different from zero (first column of Table 3). Participants complete roughly one 

slider less when Person 2 is German than when she is an economic migrant (p = 0.443), and 

0.25 sliders more when Person 2 is German than when Person 2 is an asylum seeker (p = 

0.851). We thus do not observe any bias based on objective affiliation to their ingroup, given 

that all our subjects were students of German citizenship. 

Moreover, regression results from column (2) of 3 show that beliefs about the share to 

be redistributed do not show statistically significant effects on exerted effort. This result is 

unexpected since it may suggest that participants equally value their payoffs and transfers to 

potential recipients. However, we discuss further explanations in the final section. Looking 

at raw correlations, average beliefs about the share to be redistributed by the third-party 

allocator over the three rounds and average exerted effort (centered sliders) are virtually 

uncorrelated (Pearson’s r = 0.026, p = 0.757). Moreover, the same result holds in each 

round separately, ruling out the possibility that learning effects may have confounded the 

relationship (Pearson’s r = -0.020, 0.050, and 0.031; p = 0.806, 0.559, 0.721, for rounds 1-3, 

respectively). 

Heterogeneity within groups defined by their closeness. — The picture regarding ingroup 

favoritism changes if we consider the degree of participant’s closeness to German identity. 
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Table 3: Main Results: Tobit Regressions 
 

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

Effort Effort Effort Beliefs Beliefs 

German 0.249 0.405 -4.611** -9.869*** -8.634 
 (1.32) (1.43) (2.26) (3.19) (5.76) 

Economic migrant 1.251 1.033 -1.929 -5.184 -2.205 
 (1.32) (1.44) (2.12) (3.19) (5.52) 

Round 2 3.902**** 3.838**** 3.896****   

 (0.47) (0.52) (0.47)   

Round 3 5.691**** 5.625**** 5.688**** -1.321 -1.322 
 (0.46) (0.52) (0.46) (2.50) (2.50) 

Female -5.863**** -6.158**** -5.815**** -0.795 -0.685 
 (1.10) (1.17) (1.08) (2.62) (2.62) 

2x Efficiency -0.452 -0.515 -0.45 -5.218* -5.219* 
 (0.42) (0.49) (0.42) (2.81) (2.80) 

0.5x Efficiency    9.272**** 9.273**** 
    (2.78) (2.78) 

Belief about tax  0.002    

  (0.01)    

Close   -4.277**  1.653 
   (1.96)  (5.14) 

German × Close   7.284***  -1.697 
   (2.76)  (6.95) 

Economic migrant × Close   4.903*  -4.713 
   (2.68)  (6.84) 
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Table 3: Main Results: Tobit Regressions 
 

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

Effort Effort Effort Beliefs Beliefs 

Constant 42.414**** 42.258**** 45.642**** 63.010**** 62.046**** 
 (2.67) (3.00) (2.94) (6.68) (7.47) 

Obs. 494 428 494 428 428 

Right-censored 46 35 46 24 24 

Left-censored 0 0 0 9 9 

No. of panels 172 150 172 150 150 

Log-likelihood -1437.492 -1263.378 -1433.924 -1836.75 -1836.465 

Hypothesis tests (p-values) 
     

Round 2 = Round 3 0.000 0.000 0.000 . . 

2x Eff. = 0.5x Eff. . . . 0.000 0.000 

German × Close = 0 . . 0.008 . 0.807 

Economic migrant × Close = 0 . . 0.067 . 0.491 

German = 0 0.851 0.776 0.041 0.002 0.134 

Economic migrant = 0 0.343 0.472 0.363 0.105 0.690 

German = Economic migrant 0.443 0.649 0.209 0.126 0.205 

Close = 0 . . 0.029 . 0.748 

Close + German × Close = 0 . . 0.124 . 0.992 

Close + Economic migrant × Close = 0 . . 0.733 . 0.491 

German + German × Close = 0 . . 0.092 . 0.007 

Economic migrant + Economic migrant × Close = 0 . . 0.070 . 0.082 

Economic migrant (1 + Close) = German (1 + Close) . . 0.853 . 0.378 
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Table 3: Main Results: Tobit Regressions 
 

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

Effort Effort Effort Beliefs Beliefs 

Notes: The table shows panel data regression results from a Tobit random-effects model accounting for left-censoring at 0 and right- 

censoring at 50 for the first three columns, and at 100 for the fourth and the fifth column. Standard errors (OIM) in parentheses. p(Prob 

> Chi2) < 0.001 for each regression in the table. * p < 0.1, ** p < 0.05, *** p < 0.01, **** p < 0.001. All regression include a control 

for self-reported political orientation and dummy variables for subjects with age larger or equal 30 years, for data from the first session, 

for data from the last two sessions (only data for the first round), and a dummy variable for little fun reported in the questionnaire 

during the task. 
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Participants who reported a strong identification with Germans are by 2.7 completed sliders 

less successful in the slider task when the recipient is an asylum seeker than when the recipient 

is German. This result statistically significant at the 10% level (p = 0.092, Wald test) in 

the whole sample. If we remove extreme outlier observations according to the Tukey’s fences 

method, the difference remains statistically significant (p = 0.083) (see Appendix Table B.1). 

Participants with higher closeness to German identity complete also roughly 3 sliders more 

when the recipient is an economic migrant than when the recipient is an asylum seeker (p 

= 0.070). There are no significant differences in effort when the recipient is a German or 

an economic migrant in the group having a close identification with Germans (roughly 0.3 

completed sliders more when the recipient is an economic migrant instead of a German, p = 

0.853). 

Conversely, participants without strong identification with Germans exert lower effort 

if the recipient is German compared to when she is an asylum seeker (difference = -4.6 

sliders, p = 0.041). In addition, there is a tendency in this group to exert lower effort in 

the treatment where the recipient is an economic migrant relative to when the recipient is 

an asylum seeker, albeit not statistically significant (difference = -1.9 sliders, p = 0.363). 

The difference between the recipient being an economic migrant or a German does not reach 

statistical significance in the participants with a low identification (difference = 2.4 sliders, 

p = 0.209). 

Heterogeneity between groups defined by their closeness. — Comparing the effort be- 

tween groups defined by the strength of their identification with Germans, we can report the 

following results. Participants reporting a strong identification with other Germans exert 

significantly12 less effort when the recipient is an asylum seeker than participants without 

a strong identification with Germans (difference = -4.3 sliders, p = 0.029). In addition, on 

average, effort is higher in the group of participants who identify with their ingroup when 

the recipient is a German citizen, as compared to those who reported no identification, albeit 

not statistically significant (difference = 3.0 sliders, p = 0.124, Wald test). There are no 

significant differences between groups defined by their reported closeness when the recipient 

is an economic migrant (difference = 0.6 sliders more among the Close participants, p = 

0.733). 

Differences-in-differences. — Finally, we can compare the differences in differences when 

the recipient is an asylum seeker versus when the recipient is either a German or an economic 

migrant between the groups defined by their identification with (other) Germans. Partici- 

pants with a strong identification with Germans exert significantly more effort if the recipient 

is another German than when the recipient is an asylum seeker relative to the same difference 

among participants without a strong identification with Germans (difference = 7.3 sliders, p 

12The p-value from a two-sided t-test accounting for unequal variances using the mean number of sliders 
over the three periods between those with and without a strong ingroup identification is p = 0.058. 
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= 0.008). When the recipient is an asylum seeker or an economic migrant, the difference in 

difference only reaches statistical significance at the 10 percent level (difference = 4.9 sliders, 

p = 0.067). Hence, consistent with previous results, the treatment effect of the recipient 

being a German or an economic migrant instead of an asylum seeker is positive among those 

with a solid self-reported identification with Germans relative to those without a strong level 

of identification. 

Views on outgroups. — We were unable to replicate the heterogeneity in treatment effects 

found in relation to participants’ self-reported identification with Germans using PCA indices 

based on questions about views on immigrants in general, asylum seekers, and economic 

migrants (see Table B.3 in the Appendix). No statistically significant heterogeneity was 

observed when interacting treatment indicators with dummy variables equal to one if views 

on these groups, as captured by the PCA indices, were less favorable than the median value 

in the sample. Although the point estimates tend to suggest that unfavorable views about 

outgroups are associated with relatively greater effort when the recipient is a German citizen, 

this analysis lacks the statistical precision to reinforce the robustness of our earlier findings. 

Nevertheless, this result supports the interpretation that a survey question about closeness 

to a respondent’s ingroup may be less susceptible to social desirability biases (see Fong and 

Luttmer, 2009). Conversely, respondents may be more hesitant to report negative attitudes 

or prejudices in questions about outgroups. 

Robustness. — In Table B.5, we show regression results using the same models as in Table 

3 with bootstrapped standard errors, yielding equivalent results. Similarly, OLS regressions 

in Table B.2 lead to the same conclusions. Table B.7 shows results omitting data from the first 

session. In Table B.6 in the Appendix, we further show that our main results regarding effort 

and differences between workers with and without strong identification with other Germans 

are robust to analyzing only data from the first round, where the efficiency factor was always 

equal to one. In contrast to part of the previous literature (Fershtman and Gneezy, 2001; 

Solow and Kirkwood, 2002; Croson et al., 2008), we do not find a differential strength of group 

loyalty effects along the gender dimension. There is no significant difference between females 

and males in the reaction to the treatments, while female participants generally performed 

slightly worse on the slider task, as can be seen in Appendix Table B.1. Thus, it is unlikely 

that the non-significantly larger share of females in the asylum seeker and economic migrant 

treatments relative to the treatment where the recipient was another German (F-test, see 

Table 1) drives our results. 

3.2.2 Beliefs about tax rates 

In columns (4) and (5) in Table 3, we show regression results with the expected share of 

participants’ earnings that the allocator would redistribute as the dependent variable. Akin 
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Figure 2: Main Results: Between-group analysis and Within-group analysis 

Effort 
(Centered Sliders) 
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about Tax Rate 
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Effect ± SE based on Tobit Coefficient 

Note: This figure shows the main results based on the Tobit regressions. The dependent variable in the 
first (second) column is the number of centered sliders (beliefs about tax rate). In the first three rows, the 
results of the between-group comparison, i.e., between those who report feeling close and those who do not, 
are depicted. Those who do not feel close to other Germans serve as the base category. The following six 
rows show the differences within the groups based on their reported closeness to other Germans, whereby 
the recipient being an asylum seeker is the base category. The last two rows show the coefficients from 
the interaction between the Closeness indicator and the treatments for a German or an economic migrant 
recipient, which can be interpreted as the difference between the outcome in the asylum seeker treatment 
relative to the other two treatments between participants without and with strong identification with other 

Germans. (**, *, °) indicate two-sided p-values below 0.05, 0.1, and 0.2, respectively. 
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to the analysis of exerted effort, we interact treatment indicators with the variable Close, 

i.e., the dummy for self-reported identification with the ingroup (other Germans) in the 

fifth column of 3. As noted above, the regressions with beliefs as dependent variables do 

not contain an indicator for the second round, allowing us to control the transfer-halving 

efficiency factor. Apart from this adjustment, we use the equivalent right-hand-side variables 

as in the third column. 

Aggregate results. — In contrast to findings concerning exerted effort, the efficiency factor 

plays a vital role in the tax rate beliefs. Participants, on average, expect a 5.2 percentage 

point smaller tax rate when the redistributed share of earnings would be doubled (p = 0.063). 

On the contrary, for an efficiency factor equal to 0.5, participants’ tax beliefs are, on aver- 

age, 9.3 percentage points higher relative to the base category (p = 0.001). Both effects are 

not only significantly different relative to the base category of a one-to-one transfer but also 

significantly different from each other (p < 0.001, Wald test). These findings are consistent 

with the idea that participants expected the allocator to be willing to transfer a minimum 

amount of money to the recipient. As a result, participants expected allocators to completely 

disregard efficiency concerns and transfer more when it was less efficient. Hence, the partic- 

ipants’ average belief contrasts the prediction of economic theory and recent experimental 

findings (Krawczyk, 2010; Almås et al., 2020) that allocators may choose to redistribute less 

if redistribution involves a cost due to efficiency losses. In another experiment related to this 

project, Grimalda et al. (2022) analyze allocators’ choices about the share to be redistributed 

from the workers to different types of recipients, involving 1807 participants from a quasi- 

representative sample of the German population. Remarkably, Grimalda et al. (2022) find 

that workers’ expectations in the present experiment were qualitatively correct, as allocators 

transferred 16.6% more when the efficiency factor was 0.5 instead of one. Furthermore, the 

allocators transferred 5.6% more when the efficiency factor was two than when it was 0.5 

- something that workers failed to anticipate, albeit the difference in expectations between 

these two cases is not significant. This pattern of preferences, which disregards efficiency con- 

cerns but seemingly aims to guarantee a minimum earning level to the recipient, is compatible 

with a Rawlsian or a "Boulding" social welfare function (Traub et al., 2005). Somewhat dif- 

ferent from the analysis of effort which revealed no treatment effects in the aggregate, on 

average, we find that stated beliefs are significantly lower (difference = -9.9, p = 0.002) when 

the recipient is a German instead of an asylum seeker. Moreover, participants also expected 

smaller shares to be redistributed to economic migrant recipients than to asylum seekers, 

albeit not reaching statistical significance (difference = -5.2, p = 0.105) . 

Heterogeneity within groups defined by their closeness. — Participants who reported to be 

close to Germans expected significantly lower tax rates when the recipient is either a German 

(difference = -10.3 percentage points, p = 0.007) or an economic migrant (difference = -6.9 

percentage points, p = 0.070) in comparison with the base category of an asylum seeker 
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as the recipient. The difference in tax beliefs between the treatments when the recipient 

is a German or an economic migrant in this group does not reach statistical significance 

(difference = -3.4 percentage points lower expected tax rates when the recipient is a German, 

p = 0.378). Moreover, those participants who do not report to identify with Germans, also 

expected the allocator to impose slightly (but not statistically significantly) higher tax rates 

when the recipient was described either as an asylum seeker (difference = 8.6 percentage 

points, p = 0.134) or as an economic migrant (difference = 2.2 percentage points, p = 0.730), 

relative to the treatment when the recipient was a German. 

Beliefs vs. allocators’ actual choices. — The related experiment by Grimalda et al. (2022) 

analyzing the choices of third-party allocators applying to the workers from this experiment 

allows comparing the allocators’ actual choices concerning recipients’ identities with workers’ 

beliefs in the current investigation. Allocators in this related experiment redistribute the 

most to German recipients (45.6 percent) followed by recipients that are asylum seekers 

(41.2 percent) and economic migrants (37.8 percent) (Grimalda et al., 2022). Hence, the 

beliefs of participants who reported feeling close to (other) Germans and those who did 

not report feeling close were incorrect concerning ordering the share to be redistributed to 

the three types of recipients. Both, participants with and without a strong German identity 

expected asylum seekers to benefit most from redistribution and German recipients to benefit 

the least. Economic migrants were expected to benefit less than asylum seekers. In contrast, 

the actual choices by allocators reveal that German recipients benefited considerably more 

than asylum seekers, and economic migrants benefited even less (Grimalda et al., 2022). In 

general, allocators in (Grimalda et al., 2022) discriminated across recipients at a similar rate 

to what workers in the present experiment expected (regarding the range of beliefs and actual 

redistribution rates). Furthermore, workers also correctly predicted that economic migrants 

benefit less than asylum seekers. However, they were vastly incorrect in predicting outgroup 

favoritism by the allocators, who treated Germans most favorably instead (i.e., an instance 

of ingroup favoritism). 

Heterogeneity between groups defined by their closeness. — Unlike in the case of effort, 

there is no significant between-group heterogeneity concerning participants’ identification 

with (other) Germans when we compare stated beliefs. Participants who reported feeling 

close to their ingroup of (other) Germans expect a only marginally larger share of their 

earnings to be redistributed when the recipient is an asylum seeker compared to those who 

did not report a strong identification (difference = 1.7 percentage points, p = 0.748). There 

are also no relevant differences between both groups’ beliefs when the recipient is either a 

German (difference = -0.04 percentage points lower expectations among Close participants, 

p = 0.992) or an economic migrant (difference = -3.1 percentage points lower expectations 

among Close participants, p = 0.491). 

Differences-in-differences. — We also looked at the differences in differences in beliefs 
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between groups defined by their identification with Germans. Participants with a strong 

identification with Germans relative to those without solid identification with Germans expect 

slightly lower tax rates when the recipient is a German compared to when the recipient is 

an asylum seeker (difference = -1.7 percentage points, p = 0.807). The same applies to the 

treatments where the recipient is an economic migrant instead of an asylum seeker (difference 

= -4.7 percentage points, p = 0.491). 

Similar to the case of effort, our results regarding beliefs are robust to using bootstrapped 

standard errors, OLS regressions, omitting data from the first session, and restricting data 

to the first round where the efficiency factor was always equal to one (see Tables B.5, B.7, 

and B.6 in the Online Appendix). 

3.2.3 Taste-based or belief-driven discrimination 

In our framework, we consider two possible explanations for participants with strong iden- 

tification with Germans exerting more effort when the ingroup (other Germans) benefits 

relative to the outgroups (asylum seekers or economic migrants). The observed behavior 

could be attributed to taste-based discrimination, expectations about the share of earnings 

the third-party allocator would transfer to the recipient, or a combination of both factors. 

Thereby, we understand taste-based discrimination as a form of discrimination rooted in an 

individual’s preferences or prejudices (see Becker’s (1971) work on racial discrimination in 

the labor market). Instead, if effort differences, as discussed in Subsection 3.2.1, were solely 

due to expectations about the transfer choice by the third-party allocator, controlling for 

these expectations should eliminate any treatment differences. However, our data shows this 

is not the case, suggesting a more complex interplay between the two factors with a consider- 

ably higher relative weight on taste-based explanations. We acknowledge that other factors, 

such as a higher perceived cost of effort when the beneficiary changes, may have affected the 

participant’s effort. However, we lack a measure for this possible mechanism. 

Online Appendix Table B.9 summarizes to which extent beliefs about the share to be 

transferred mediate treatment effects. We briefly discuss the results of this analysis for those 

differences reaching at least marginal significance outlined above (see Subsection 3.2.1). First, 

controlling for beliefs reduces the difference between participants with a strong identification 

with other Germans and those without, from -4.3 sliders to -3.7 sliders when the recipient is 

an asylum seeker (a reduction of 12.9 percent). Second, among the participants without 

strong identification, the difference between the recipient being an asylum seeker and a 

German shrinks from 4.6 sliders to 3.8 sliders (18.8 percent). Third, among participants with 

a strong identification with other Germans, controlling for beliefs only marginally increases 

the difference in effort between German and asylum seeker recipients from 2.67 to 2.77 sliders 

(3.6 percent). 
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Similarly, the difference in effort exerted in the case of an economic migrant recipient rela- 

tive to an asylum seeker recipient in the group of participants with a strong identification with 

other Germans is virtually unaffected by controlling for beliefs about the share to be redis- 

tributed (an increase by 0.3 percent from 2.97 to 2.98 sliders). The differences-in-differences 

between participants with and without a strong identification with other Germans when a 

German instead of an asylum seeker is the potential recipient decreased from 7.28 sliders to 

6.52 sliders (10.54 percent). Lastly, controlling for beliefs shows only a small (12.14 percent) 

mediating effect on the respective differences-in-differences estimate contrasting economic 

migrants and asylum seekers. 

Overall, these results reveal rather limited effects of beliefs about the third-party alloca- 

tor’s redistribution choice on effort differences regarding the recipient’s identity. This finding 

is also consistent with the weak correlation between effort and beliefs in the aggregate we 

reported in Subsection 3.2.1. Hence, we favor an explanation of effort differences among 

those reporting a strong ingroup identification based on taste-based discrimination instead 

of being caused by an expectation to be taxed more strongly in case the potential recipient 

is from the asylum seeker outgroup. Our results thus relate to findings by, e.g., Hedegaard 

and Tyran (2018), who report that juveniles hired for a simple office job are willing to incur 

costs, such as reduced earnings, to avoid interacting or working with members of specific 

groups in two treatments that either provide information about co-worker productivity or 

not. Similar to our experiment, their results indicate an explanation based on animus or 

taste-based discrimination.13
 

4 Discussion and conclusion 

We report results from an experiment in which a student sample with exclusively German 

citizenship exert real effort in a variant of the slider task (Gill and Prowse, 2012, 2019) to 

study ingroup favoritism in a setting that resembles a simplified version of a welfare state. 

We informed participants that part of their earnings might be redistributed to a recipient, 

whereby the choice of the transfer-determining tax rate lies in the hands of a third-person 

allocator. In three treatments, administered in a between-subject design, the recipient is 

either (i) a German citizen, (ii) an asylum seeker, or (iii) an economic migrant. 

The extant literature has found that ethnic heterogeneity may affect the welfare state 

in several dimensions, such as income redistribution and public goods provision. This pa- 

per aimed to examine whether ethnic heterogeneity may also affect workers’ propensity to 

exert effort, knowing that earning redistribution may affect either fellow country people or 

13Consistent with our findings, a recent review by Lippens et al. (2022) demonstrates that numerous studies 
examining labor market interactions tend to provide a greater proportion of evidence supporting taste-based 
discrimination as opposed to statistical discrimination. 
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immigrants, distinguishing between economic migrants and asylum seekers. We found that, 

even if we cannot detect an effect of the recipient’s identity in the aggregate, this hides an 

essential difference between people who closely identify with other Germans and people who 

do not. The former group tends to exert less effort when the recipient is an asylum seeker 

than the latter group. Workers closely identifying with other Germans also tend to put more 

effort when the redistribution recipient is German, or an economic migrant than when the 

recipient is an asylum seeker, while workers not identifying with other Germans tend to do 

the opposite. 

Our analysis suggests that lower altruism toward asylum seekers or higher perceived costs 

of effort rather than an instance of statistical discrimination is at the base of the observed 

discrimination. In our context, statistical discrimination would operate through the belief 

that the allocator will benefit asylum seekers more than others. While it is indeed the case 

that participants, in particular those with a strong identification with other Germans, expect, 

on average, more redistribution toward asylum seekers than to German recipients, we show 

that this belief does not significantly affect their effort (see Subsections 3.2.1 and 3.2.3). 

While, in principle, there could be room for statistical discrimination to operate, its effect is 

negligible, according to our findings. Instead, the analyses suggest that the relatively lower 

effort by Close participants when the recipient is an asylum seeker is mainly driven by animus 

or taste-based discrimination (Becker, 1974). 

Upon initial examination, the discovery that beliefs about the extent of redistribution are 

not correlated with workers’ efforts appears perplexing from an economic perspective. As dis- 

cussed in Section 2, when an individual’s own payoffs are valued more than the recipient’s, one 

would theoretically expect higher anticipated tax rates to correlate with reduced effort levels. 

However, the data contradicts this assumption (refer to Subsection 3.2.1). Consequently, the 

negligible correlation between beliefs and effort might suggest that workers consider their 

own payoffs and the transfers to recipients as equally important. This interpretation, how- 

ever, conflicts with the evident pattern of discrimination observed when investigating exerted 

effort. A plausible interpretation that aligns with our findings is that workers largely ignored 

the potential redistribution of their earnings to the recipient, focusing instead solely on the 

recipient’s identity when determining their effort. As a result, we posit that the observed dis- 

crimination (ingroup favoritism) in the effort exerted by workers, especially those with strong 

ingroup identification, when faced with various recipient types, is attributable to taste-based 

discrimination. Hence, we believe that the observed form of discrimination operates through 

mechanisms that are separate from purely economic calculations based on marginal utilities 

and expected payoffs. 

Instead, we posit that the mere possibility of one’s efforts benefiting members of an 

outgroup, such as asylum seekers or economic migrants in our case, could influence workers’ 

moods and consequently affect their productivity. In this regard, Oswald et al. (2015) show 
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in a series of experiments that happier individuals tend to be more productive than their less 

content counterparts.14 This connection is further supported by de Neve and Oswald (2012), 

who establish a positive link between life satisfaction during youth and income levels later in 

life using survey data. In the context of our experiment, workers predisposed to prejudice, 

as indicated by their ingroup identification (Fong and Luttmer, 2009), and confronted with 

a recipient from an ethnic outgroup may well experience negative emotions. This emotional 

response could subsequently affect their happiness, motivation, and performance (Kaplan 

et al., 2009; Oswald et al., 2015; Diener et al., 2020). Relatedly, Hedegaard and Tyran (2018) 

demonstrate that taste-based discrimination, independent of statistical discrimination, may 

reduce young workers’ inclination to collaborate with a coworker from an ethnic outgroup, 

even when such collaboration would lead to favorable monetary outcomes. This suggests that 

the negative emotions associated with interacting with outgroup members has the potential 

to override rational economic decision-making and, consequently, influence workers’ efforts 

and performance in the task. 

Nevertheless, we recognize that the lack of correlation between beliefs and effort levels 

could be, at least in part, a consequence of the experimental design itself. First, the uncer- 

tainty regarding the share that would be redistributed might have led to weaker weights in 

participants’ decision-making than an approach manipulating the share to be redistributed 

across treatments (Wu and Gonzalez, 1999). However, the design choice of eliciting beliefs 

was motivated by the possibility of then comparing beliefs to third-party allocators’ actual 

choices from the companion paper (Grimalda et al., 2022). Second, the beliefs’ effect was 

possibly partially masked by imprecise measurements focussing on a single data point in each 

round of the task. Another alternative would be not to ask for a point estimate of the share 

that would be redistributed but for a more detailed characterization of its distribution.15 

However, previous research has shown that (incentivized) elicitation of beliefs may also carry 

the risk of impacting behavior, at least in strategic games, e.g., by prompting deeper reflec- 

tions or even changing incentives of the games (Croson, 2000; Blanco et al., 2010; Gächter and 

Renner, 2010). In addition, when participants are asked about their beliefs or expectations, 

this may increase the likelihood that participants try to infer the experimenter’s intentions 

or hypotheses. This can lead to demand effects, where participants adjust their behavior to 

align with what they perceive to be the "desired" response, potentially skewing the results 

(de Quidt et al., 2018). Therefore, we only collected data on beliefs in the simplest possible 

form without impacting the primary analysis variable in our study, that is, effort. Moreover, 

14See Diener et al. (2020) for a review on the connection between (positive) emotions and outcomes at the 
work place. 

15In our case, the design choice of asking for the beliefs was grounded on the relationship to the other 
experiment (Grimalda et al., 2022) of the project, in which actual third-party allocators decide the allocation 
of the workers’ earnings between the workers and the recipients of the corresponding identities. Therefore, 
the elicitation of beliefs allowed us to compare them with the allocators’ actual choices and establish their 
inaccuracy, particularly concerning ordering. 
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despite the methodological limitations discussed before, we contend that if beliefs about the 

redistributed share were the primary drivers of effort and the observed discriminatory be- 

havior, we should have discovered a more substantial correlation than the near-zero value we 

identified. 

In conclusion, our study provides valuable insights but should be interpreted with caution 

when applied to real-world scenarios. The experimental stakes involved, with a maximum 

of 10 Euros, were minimal compared to the actual income typically subject to taxation. 

Additionally, the laboratory setting and slider task are inherently artificial. Notably, the 

experimental design did not allow the recipient to work or contribute to the welfare state, 

simplifying the potential effect of ethnic heterogeneity on individual effort for clearer analysis. 

We believe the effect of ethnic heterogeneity we observed in the experiment may arguably 

be interpreted as the upper bound of what one may expect in real life. In reality, immi- 

grants make significant contributions to the welfare state, which could reduce the impact of 

ethnic heterogeneity observed in the study. Nevertheless, the public often underestimates 

immigrants’ contributions to tax revenues and the economy (Dustmann and Frattini, 2014; 

Alesina et al., 2022). Moreover, akin to Hedegaard and Tyran (2018), participants in our 

study are relatively young. Prejudice is generally observed to be more pronounced among 

older individuals (Charles and Guryan, 2008), meaning the real-life effects may not be too 

far from our findings, particularly for those with a strong ingroup identity. 

Our research underscores the relevance of understanding how a subset of people with 

strong ingroup identification may sacrifice potential earnings if outgroup members stand to 

benefit. This is particularly pertinent for societies grappling with increased heterogeneity 

due to immigration. However, more research is necessary to determine the extent to which 

these findings apply to real-world situations and non-student populations. Further study 

could provide valuable policy implications for addressing economic disparities and fostering 

social cohesion in diverse communities. 
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A Appendix 

Table A.4: Detailed Sample Characteristics 

 Mean SD Median IQR Min Max Obs 

Female 0.50 0.50 0.5 1 0 1 172 

Age in years 25.71 4.53 25 4.5 18 47 172 

Dual citizenship 0.05 0.22 0 0 0 1 172 

Participant born in Germany 0.95 0.22 1 0 0 1 172 

Mother born in Germany 0.94 0.23 1 0 0 1 172 

Father born in Germany 0.90 0.30 1 0 0 1 172 

Political left to right 2.53 0.59 3 1 1 4 172 

Closeness 2.34 0.86 2 1 1 5 172 

Notes: Table displays summary statistics of sample characteristics. "Female" is the average 
share of females. "Age in years" is the average age in years. "Dual citizenship" is the share 
of participants holding a dual citizenship. "Participant born in Germany" is the share of 
participants born in Germany, analogously for "Mother/Father born in Germany" variables. 
"Political left to right" is ranging from 1 (very left) to 5 (very right). "Closeness" is a mea- 
sure of closeness to Germans, ranging from 1 (very close) to 5 (very distant). 
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Figure A.3: Screenshot: Slider task 

Note: This figure shows an exemplary screenshot from the variant of the slider task we used in the computer 
laboratory. 
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Figure A.4: Boxplot: Effort by Treatment and Closeness 

P2 = Asylum seeker P2 = German P2 = Economic migrant 

Note: This figure shows Tukey’s boxplots for the effort measure by treatment and self-reported ingroup 
identification. 
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Highlights
• Our study quantifies productivity when the recipient of redistribution 

is either an immigrant or a co-national.
• Workers with a strong national identity tend to exhibit lower 

productivity when recipients are asylum seekers.
• Workers significantly overestimate the redistribution rate to asylum 

seekers.
 Workers without a strong national identity display the opposite 

behavior.
 Our findings suggest that taste-based factors or animus drive the 

observed ingroup favoritism rather than expectations.
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