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Ethnic diversity and cooperation: evidence from a lost letter
experiment
Nan Zhang and Alexandra Kommol

Mannheim Center for European Social Research, Mannheim, Germany

ABSTRACT
Are residents of ethnically diverse communities less likely to encounter
acts of cooperation and kindness from strangers? Although a vast
literature has arisen examining the relationship between ethnic
diversity and popular attitudes such as social trust, we know little
about how prosocial behaviors vary across neighborhoods. This
study presents evidence from a ‘lost letter’ experiment conducted
across 77 neighborhoods in 13 German cities. We experimentally
vary the ethnic identity of letter senders and recipients, and also
carefully select our experimental field sites to create ‘matched
sets’ of neighborhoods that differ only with respect to the
percentage of foreign residents. We find no difference in return
rates across our ethnicity treatments, and no overall relationship
between return rates and neighborhood diversity. However,
comparing across ‘matched sets,’ we do detect significantly lower
return rates in areas featuring higher unemployment. Taken
together, our findings support the view that it is not diversity per
se, but rather associated socioeconomic deprivation, which is
most detrimental to cooperative neighborhood interactions.
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Continuing immigration to Western societies has raised critical questions surrounding
the impact of ethnic diversity on social cohesion (Putnam 2007). Reviewing a vast accu-
mulated literature, recent meta-analyzes point to an overall negative relationship
between residential ethnic diversity and social trust and related sentiments (Dinesen,
Schaeffer, and Sønderskov 2020; Schaeffer 2016). Prior research, however, has relied
almost exclusively upon attitudinal measures of social cohesion as captured in opinion
surveys. By contrast, only a handful of studies have examined the relationship between
residential ethnic diversity and prosocial behaviors at the neighborhood level, with
mixed results (Baldassarri 2020; Holland, Silva, and Mace 2012; Koopmans and
Veit 2014a; Sampson 2012; Volker et al. 2016)1.

To address this gap, we present evidence from a ‘lost letter’ experiment conducted
across 77 neighborhoods in 13 German cities. In our experiment, roughly 1150 sealed,
stamped, and pre-addressed envelopes were dispersed on public sidewalks in residential
areas for passersby to find. The rate at which such ‘lost’ letters are returned provides an
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unobtrusive measure of prosocial behavior at the local level (Baldassarri 2020; Holland,
Silva, and Mace 2012; Koopmans and Veit 2014a; Sampson 2012). We further exper-
imentally vary both (i) the ethnicity (German vs. Turkish) of the senders and recipients
as well as (ii) the type of correspondence (a personal vs. an official letter). This design
thus allows us to study prosociality separately for ethnic majority and minority benefici-
aries and examine the robustness of our findings across different kinds of letters.

A key innovation of our study concerns the procedure for selecting field sites. Specifi-
cally, we sought to account for the fact that diverse neighborhoods also tend to be poor
neighborhoods (Abascal and Baldassarri 2015; Dancygier 2018; Dinesen, Schaeffer, and
Sønderskov 2020; Gereke, Schaub, and Baldassarri 2018), and that, for a variety of
reasons, poorer individuals may be less prosocial, trusting, or civically engaged
(Andreoni, Nikiforakis, and Stoop 2021; Haushofer and Fehr 2014; Schaub 2021). A
simple comparison of lost letter return rates across ethnically homogeneous and hetero-
geneous neighborhoods therefore risks confounding the impacts of poverty and diversity.
Accordingly, we adopt a matching strategy wherein sets of neighborhoods are selected
based on similar levels of unemployment (as well as population size, residential turnover,
and other characteristics), but differing shares of non-German residents. Letter drops
were conducted on the same day (and at similar times of day) within each ‘matched
set’ of neighborhoods. Our procedures thus help to ensure that neighborhood diversity
is statistically independent of other potential correlates of letter return rates, thereby
allowing us to isolate the contextual ‘effect’ of ethnic composition2.

Our experiment yields three main findings. First, although personal cards were
returned at higher rates than official letters, we uncover no evidence of ethnic discrimi-
nation for either type of correspondence. Secondly, return rates for all letters are unre-
lated to neighborhood diversity. Finally, comparing across ‘matched sets’ of
neighborhoods, we do detect significantly lower return rates in areas featuring higher
unemployment. Our evidence thus supports the view that diversity per se is not detri-
mental to social cohesion (Abascal and Baldassarri 2015; Kustov and Pardelli 2018;
Letki 2008). Rather, our findings underscore the importance of addressing socioeco-
nomic inequalities and structural disadvantages in fostering cooperative neighborhood
interactions in ethnically diverse settings.

Theoretical Mechanisms: Diversity and Social Cohesion

The literature has put forward several explanations linking ethnic diversity to prosocial
behavior. A first general mechanism is rooted in Social Identity Theory (Tajfel 1982), and
posits that individuals are psychologically predisposed to treat in-group members more
positively than out-group members (Balliet, Wu, and Dreu 2014; Bernhard, Fischbacher,
and Fehr 2006). Further, in modern societies, group boundaries are often constructed
along ethnic or national lines. From this perspective, ethnic diversity can be expected
to affect collective outcomes by either increasing or decreasing the number of in-
group members to whom individuals are ‘parochially altruistic’3.

Another prominent perspective draws from theories of Group Threat
(e.g. Blalock 1967), which hold that ethnic intermingling breeds conflict by fueling com-
petition for real and symbolic resources4. To the extent that ethnic threats induce out-
group hostility (Enos 2014) and in-group solidarity (Jardina 2019), prosocial behavior
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is eroded across ethnic lines. Importantly, while ethnic threats are sometimes couched in
‘color-blind’ terms (i.e. without reference to specific in-groups and out-groups), Group
Threat theories are most often invoked to explain the negative reactions of the dominant
majority (i.e. ‘natives’) to the growth of minority populations5.

Both the Social Identity and Group Threat perspectives highlight the boundary
between (‘native’) in-groups vs. (minority) out-group members. In contrast, alternative
viewpoints focus on explaining prosocial behavior toward strangers in general (regardless
of ethnicity). Popularized by Putnam’s seminal study of social capital, Constrict Theory
argues that diversity induces community residents to ‘hunker down’, such that ‘trust
even of one’s own race is lower, altruism and community cooperation rarer, friends
fewer’ (Putnam 2007, 137). While Putnam himself is silent about why this process
occurs, subsequent work has linked this phenomenon to feelings of anomie and social
isolation which hamper trust and cooperation both within and across ethnic groups
(Dinesen, Schaeffer, and Sønderskov 2020).

Group Threat and Constrict theories are both theories of contextual effects – that is, the
behavior of individuals is posited to change as a function of the larger social context. In
contrast, a relationship between diversity and collective outcomes may also arise due to
compositional differences across neighborhoods. For example, in their re-analysis of
Putnam (2007), Abascal and Baldassarri (2015) find that a large part of the negative associ-
ation between diversity and trust across US communities can be attributed to the fact that
(i) non-Whites report lower trust thanWhites, and (ii) by definition, non-Whites are more
likely to live in diverse communities. Similar compositional effects may be at work in the
European context if ‘natives’ and immigrant display different baseline levels of prosociality.

Finally, an altogether different interpretation for the negative relationship between
diversity and social cohesion focuses not so much on ethnicity per se, but rather on
social disadvantage and other important correlates of diversity (Abascal and Baldas-
sarri 2015; Gereke, Schaub, and Baldassarri 2018). Put simply, diverse communities
also tend to be poor communities, and poverty itself – or more precisely, its absence –
is an important driver of prosociality and civic participation (Andreoni, Nikiforakis,
and Stoop 2021; Schaub 2021). Deprived communities may also be characterized by
more frequent environmental and physical depredations which can ‘crowd out’ civic
behaviors (Keizer, Lindenberg, and Steg 2008). Thus, under this view, socioeconomic
inequalities do the ‘heavy lifting’ in explaining variation in collective outcomes
between homogeneous and heterogeneous communities.

Attitudes vs. Behavior

Methodologically, the vast majority of previous studies have sought to evaluate hypoth-
eses derived from these perspectives using public opinion data on trust (e.g. ‘Do you
believe that most people can be trusted?’) and related attitudes (Dinesen, Schaeffer,
and Sønderskov 2020). However, such attitudes may only imperfectly capture the
actual quality of social interactions within a locality. Indeed, prior studies have uncovered
a poor correspondence between stated attitudes and actual behaviors (Pager and Quil-
lian 2005; Winter and Zhang 2018)6.

This mismatch between attitudes and behavior can arise for a number of reasons.
First, attitudinal responses may be shaped by social desirability concerns. For instance,
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few individuals nowadays would readily admit to harboring ethnic prejudices, although
such prejudices may influence everyday behavior, subtly or otherwise. The same logic
may apply to answers to the trust question if, for example, residents in certain areas
feel that they ought to say that their neighbors can be trusted.

A second issue relates to the distinction between ‘fast’ and ‘slow’ thinking (Kahne-
man 2011). Here, survey questions are often presumed to elicit consciously-held attitudes
and beliefs which emerge from intentional deliberation. In contrast, many everyday
behaviors may arise ‘spontaneously’ from implicit feelings and judgments that operate
below the level of conscious awareness (Zhang, Gereke, and Baldassarri 2022).

Finally, to the extent that survey prompts emphasize abstract or hypothetical situ-
ations, they necessarily gloss over more specific interpersonal or situational factors
which are relevant in decision-making. For instance, regardless of whether one (hypothe-
tically) trusts ‘most people’ in the abstract, an altogether different set of considerations
may apply in encounters with real flesh-and-blood individuals. Indeed, as Pager and
Quillian (2005, 372) note, ‘it is difficult to anticipate how any individual, including
oneself, may react to a situation previously encountered only in hypothetical terms’.

Taken together, these considerations call for more research on how prosocial beha-
viors vary across neighborhoods featuring higher or lower ethnic diversity. While not
denying that survey responses ‘tell us something meaningful about the attitudes of
respondents [in these contexts]…we have no way of anticipating the degree to which
these expressed attitudes will be reflected in any particular set of behaviors’ (ibid).

The Lost Letter Experiment

To address these limitations, a handful of studies have employed the ‘lost letter’ tech-
nique as a behavioral measure of social cohesion (Milgram, Mann, and Harter 1965).
This method typically consists of dispersing sealed, stamped, and pre-addressed envel-
opes in public spaces. Passersby who find the letters can ignore, return, or even
destroy them. Because returning a letter is costly in terms of time and effort, return
rates can be interpreted as a measure of prosocial behavior towards an unknown
sender and receiver.

Such experiments have two features suitable to our purposes. First, by comparing rates
at which letters are returned from different neighborhoods, we can assess the relationship
between ethnic diversity and cooperative local interactions. Secondly, by varying the
ethnic identities of the senders and receivers, we can measure the degree to which pro-
social behavior is shaped by group boundaries.

Prior studies have generally yielded mixed results with respect to both of these dimen-
sions. First, while some research finds a negative correlation between return rates and
neighborhood diversity (Koopmans and Veit 2014a; Volker et al. 2016), other work
has yielded null results (Baldassarri 2020; Sampson 2012). Secondly, some studies have
produced evidence of ethnic discrimination in return rates (Ahmed 2010; Hellmann
et al. 2015), while others show that the use of ethnic names makes little difference
(Baldassarri 2020; Koopmans and Veit 2014a; Volker et al. 2016).

We present results from a lost letter study7 in which approximately 1150 letters were
dropped across 77 neighborhoods in 13 German cities8. Approximately half of our letters
took the form of a personal card announcing the birth of a child (see Figure 1). The card
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itself was placed within an envelope displaying sender’s and receiver’s addresses in a
handwritten script9. To study whether ethnic discrimination contributes to lower
cooperation in ethnically diverse areas, we experimentally manipulate the identity of
the names displayed on the envelopes. Specifically, the cards were either addressed
from the Weber family to M. Fischer (common German names), or from the Öztürk
family to Y. Aktürk (common Turkish names)10. In all cases, the sender’s address
always indicated a non-existent street number located within the same city where the
letter was ostensibly lost. The receiver’s address (belonging to one of the authors) was
identical across all letters11.

Figure 1. Materials employed in the lost letter experiment.
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Beyond manipulating names, we also wished to assess to robustness of our results to
different ‘types’ of letters. Accordingly, we implemented an additional set of treatments
to examine ethnic discrimination in civic behavior. More specifically, we dispersed two
additional letters designed to mimic official correspondence sent by a representative of a
fictitious civic organization12. These letters were placed within envelopes carrying the
logo of the organization and containing a plastic window displaying the receiver’s
address. Half of these letters were addressed from the Citizens’ Initiative for Net Neu-
trality to Michael Fischer, while the other half were addressed from the organization Pro-
Migration to Cem Aktürk13. The receiver’s address remained unchanged.

Research assistants (RAs) were instructed to drop the letters face-up on public side-
walks in residential neighborhoods14. Working from Google Maps and OpenStreetMap,
we chose a set of 16 drop locations within each neighborhood15. We attempted to identify
locations spaced at least 250 meters apart to minimize the chances that the same individ-
ual could encounter multiple letters. Additionally, letters were dropped in two waves
spaced several days apart to further avoid crowding16. Finally, we sought to avoid choos-
ing drop locations next to schools, public transport stops, and post boxes. With our list of
drop locations in hand, we randomly shuffled the order and then assigned one of our four
letters to each location. The assigned letters and their corresponding drop locations were
printed on paper maps that we distributed to RAs.

Letter drops took place on rain-free days between June 2022 and June 2023. We
instructed the RAs to drop the letters as close as possible to their assigned locations,
but to avoid litter, trash bins, etc. Each letter contained a unique 4-digit code that
allowed us to track where the letter was dropped. On official letters, this code was indi-
cated in small font beneath the receiver’s address. On personal cards, this code was
hidden in the birth weight. RAs recorded the code next to the street address where
they dropped the letter, thus allowing us to match returned letters to neighborhoods17.

Selecting Neighborhoods

In choosing our field sites, we sought to select residential neighborhoods that differed
with respect to ethnic diversity, but which were otherwise similar along other dimensions
that may be correlated with letter return rates18. To that end, we began by identifying a
set of TARGET NEIGHBORHOODS in a metropolitan area where the percentage of non-
German residents exceeded a pre-defined threshold (e.g. 20%)19. For each TARGET, our
algorithm then searched for MATCHED NEIGHBORHOODS within the same metropolitan
area using the following criteria:

(i) the percentage of foreign residents should be at least 5pp lower than in the TARGET

NEIGHBORHOOD

(ii) the neighborhood population is within +/− 50% of the TARGET’s population, and
the absolute population difference cannot exceed 5000 residents

(iii) the difference in unemployment rates (averaged over the past 3 years) cannot exceed
+/− 1 pp, and neither can the gap between German and non-German unemploy-
ment rates

(iv) the difference in the percentage of long-term residents (living at least 5 years in the
same residence) cannot exceed +/− 5pp
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(v) the difference in diversification trends (measured as the 10-year change in the per-
centage of foreign residents) cannot exceed +/− 2 pp

(vi) the difference in the population share of any specific national grouping20 within the
overall non-German population cannot exceed +/− 5 pp

We refer to each TARGET NEIGHBORHOOD and the less-diverse neighborhoods matched to
it as a MATCHED SET.

The matching procedure was conducted twice: once with TARGET NEIGHBORHOODS

defined according to the 20% non-German residents threshold, yielding 53 neighbor-
hoods grouped into 18 MATCHED SETS; and again according to a 30% threshold, yielding
27 neighborhoods across 11 MATCHED SETS

21. Appendix Section 2 provides evidence on
the success of this matching procedure in producing statistical independence between
neighborhood diversity and the matching variables. Further, letters were dropped on
the same day, and at roughly the same time of day, in all neighborhoods within the
same MATCHED SET

22. This ensured that factors such as weather conditions and pro-
portions of certain ‘types’ of pedestrians (e.g. weekend shoppers, workday commuters,
etc.) are constant across neighborhoods, and thus also statistically independent of diver-
sity levels.

Measuring Diversity

We utilize a simple measure of diversity operationalized as the percentage of foreign resi-
dents within a neighborhood. That said, we do not imply that the concept of diversity
should be reduced to a simple dichotonomy between ‘natives’ and ‘non-natives’.
Rather, we acknowledge that diversity also encapsulates the idea of heterogeneity in
terms of the variety of groups from different ethnic and cultural origins. Further, we
recognize that our choice of measurement (percentage foreigners) appears to privilege
Group Threat mechanisms and differences in baseline prosociality between ‘natives’
and ‘non-natives’, while alternative operationalizations such as the Hirschman-Herfin-
dahl Index (HHI) instead emphasize the concept of fractionalization which features cen-
trally in, for example, the anomie channel underlying Constrict Theory.

Without gainsaying these important conceptual distinctions, we note however that, as
a practical matter, many diversity measures are observationally equivalent (Abascal,
Ganter, and Baldassarri 2023; Kustov and Pardelli 2018; Schaeffer 2013). Indeed,
Schaeffer (2013) compared five different diversity measures – each operationalizing puta-
tively distinct theoretical mechanisms – and found that ‘the competing indices are [all]
indistinguishable even from the mere percentage of minorities’ (p. 756). Across our three
metro regions, the Pearson correlation between the HHI and the percentage of foreign
residents is a nearly perfect 0.99. Given this feature of the data, we do not devote too
much attention to adjudicating between various diversity measures. Instead, we utilize
the percentage of foreign residents for its simplicity, and rely upon our treatments to
derive testable implications of the various theoretical considerations described above
(see next section).

Critical readers may also object that our matching criteria are overly-restrictive in
terms of the types of diverse neighborhoods we consider. For instance, important differ-
ences may exist between two neighborhoods with the same percentage of foreign
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residents, but where the minority population either (a) is split between many national
groups, or (b) mainly comprises a single ethnic ‘enclave’. Yet, such a comparison is elimi-
nated by our sixth matching criterion. Similarly, some scholars have argued that it is not
so much the size of the minority population which matters, but rather the speed of diver-
sification (Hopkins 2010; Newman 2013), but this distinction is held constant in our fifth
matching criterion.

Although we agree that these are important features of diverse neighborhoods that
deserve further examination, as a practical matter, such neighborhoods are rarely
found within our data (see also Schönwälder and Söhn 2009). For instance, we actually
did conduct an alternative matching exercise where we tried to pair ethnic ‘enclaves’ with
similarly-diverse areas containing a more balanced ‘mixture’ of ethnic minority groups.
The results yielded only a handful of neighborhoods and proved insufficient for our pur-
poses (since we did not want to ‘spam’ a large number of lost letters in the same geo-
graphic area). Given these constraints, we instead focused our matching efforts on
reducing variance along these dimensions in order to more carefully isolate variation
in diversity levels, broadly conceived.

Finally, readers may ask whether our matching procedure produces sufficient vari-
ation in ethnic diversity between matched neighborhoods. Figure 2 plots all (matched
and un-matched) neighborhoods in our three metro areas by the percentage of foreign
residents and the unemployment rate. The figure also shows how our 77 sample neigh-
borhoods are situated within this full range. We can observe that our sample neighbor-
hoods cover quite a lot of the distribution in terms of neighborhood diversity. We would
therefore argue that our study is capturing the ‘normal’ difference in diversity levels
between neighborhoods in these regions of Germany23.

Figure 2. Unemployment rates and shares of non-German residents across sample and non-sample
neighborhoods in three metropol regions.
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Testable Implications

Given the parameters of our study design and the features of the underlying neighbor-
hood data, what testable implications can we derive with respect to the theoretical mech-
anisms linking diversity to collective outcomes? We begin with Constrict Theory, which
posits that diversity reduces generalized prosocial behavior – i.e. regardless of individ-
uals’ own ethnicity, as well as any in-group vs. out-group considerations. This leads to
the simple prediction:

H1: There is a negative association between lost letter return rates and the percentage of
foreign residents in the neighborhood.

Note that this prediction is also consistent with a compositional story wherein minorities
demonstrate a lower baseline level of prosociality in comparison to natives (Abascal and
Baldassarri 2015).

A different set of predictions obtain if we think about compositional effects from the per-
spective of Social Identity Theory. Specifically, ‘parochial altruism’ holds that ‘natives’ are
more likely to return letters bearing German names (Weber/Fischer and NeuWeb) and,
similarly, Turkish residents should be more likely to return letters bearing Turkish
names. Further, it is important to note that, even the most diverse areas, Germans still con-
stitute the absolute majority (if measured by nationality) or close to it (if measured by
migration background) (see Appendix Table A1). In contrast, the percentage of Turkish
residents in our sample neighborhoods never exceeds 11% by nationality24. Given these
population shares (majority or near-majority German, minority Turkish), we can assume
that, in comparison to German letters, Turkish letters are less likely to be encountered by
an in-group member across all sample neighborhoods. This leads to the prediction:

H2: Letters bearing Turkish names will be returned at lower rates than letters bearing
German names.

At the same time, the likelihood that a Turkish letter will be encountered by an in-group
member increases with neighborhood diversity (Koopmans and Veit 2014b), while the
corresponding ‘encounter probability’ for German letters decreases. As a result:

H3: The ‘gap’ in return rates between German and Turkish letters should narrow as the
share of foreign residents in the neighborhood increases.

A third set of predictions can be derived from Group Threat Theory. Importantly, here we
follow the predominant tendency in the literature and apply the Threat perspective to the
behavior of ‘natives’ alone. The basic logic is that ‘natives’ are more threatened by large
non-native populations. On the one hand, if threat manifests as discrimination, then
‘natives’ living in diverse neighborhoods should be less likely to return Turkish letters
(and / or more likely to return German letters). On the other hand, there are fewer
‘natives’ (i.e. potential ‘discriminators’) living in diverse areas. Consequently, the
relationship between neighborhood diversity and the aforementioned ‘gap’ in return
rates will depend on the balance of these two dynamics. To the extent that threat-
induced discrimination outweighs the compositional effect:

H4: The ‘gap’ in return rates between German and Turkish letters should grow as neighbor-
hood diversity rises.

JOURNAL OF ETHNIC AND MIGRATION STUDIES 9



Otherwise, a predominant compositional effect yields a prediction consistent with H3.
We readily acknowledge that our testable implications can only partially distinguish

between the various theoretical mechanisms discussed above. This is because we
cannot observe the identity of the letter finders, and must therefore draw inferences
based on differences in aggregate return rates25. At the same time, if we find no
support for H1–H4, this would suggest that diversity is unrelated to collective outcomes
through any of the theoretical perspectives outlined above. Indeed, this is precisely
the position of scholars who argue that diversity functions largely as a proxy for
socio-economic deprivation (Abascal and Baldassarri 2015; Abascal, Ganter, and
Baldassarri 2023; Letki 2008). Thus our final prediction:

H5: There is a negative association between lost letter return rates and the percentage of
unemployed residents in the neighborhood.

Results

Differences across Letter Types

We begin by examining differences in return rates depending on the ethnicity of the
senders and receivers (H2). Such differences would be consistent with arguments
rooted in ‘parochial altruism.’ Figure 3 displays the return rates across letter types for
the entire experiment (N = 1168). We observe that roughly 75% of personal cards
(Weber and Öztürk) were returned, compared to approximately 54% of official letters
(NeuWeb and ProMigration). Further, 66% of ‘majority’ letters (Weber and NeuWeb)
were returned, compared to 62% of letters (Öztürk and ProMigration) addressed to
ethnic minority recipients.

Figure 3. Aggregate return rates by letter treatment.
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To assess the statistical significance of these patterns, we estimate the following linear
probability model:

Yic = b1Öztürkic + b2NeuWebic + b3ProMigrationic + Zc (1)

where Z represents a series of neighborhood-by-date fixed effects26. Our interest lies in the
βs (and their linear combinations), which allow us to compare the return rates across
letter treatments. Model (1) is estimated for the full sample, as well as separately for
the 20%-threshold and 30%-threshold subsamples. Results are presented in columns
(1), (2), and (4) of Table 1. Panel A compares the return rates for the Weber and
Öztürk letters, while Panel B compares the NeuWeb and ProMigration treatments.
Across all specifications, we can see that letters addressed to minorities were indeed
less likely to be returned, although the differences are not statistically significant at
even the p < 0.1 level.

Beyond these main (non-)effects, we also assess whether the ‘gap’ in return rates
between Turkish and German letters may change in more diverse neighborhoods (H3
and H4). Accordingly, we estimate the following interaction model:

Yic = d1Öztürkic + d2NeuWebic + d3ProMigrationic + Zc

+ d4Öztürkic × Perc NonGermanc
+ d5NeuWebic × Perc NonGermanc
+ d6ProMigrationic × Perc NonGermanc

(2)

Our main interest is in d4, d5, and d6 (and their linear combinations), which allow us to
test whether neighborhood diversity moderates differences in return rates between treat-
ments. Equation (2) is again estimated separately for each subsample, thus ensuring that
variation in diversity is not proxying for other neighborhood differences. Results are pre-
sented in columns (3) and (5) of Table 1. The interaction coefficients are substantively
small and statistically insignificant, indicating that the (non-)difference in return rates
of letters addressed to ‘native’ majority vs. ethnic minority recipients is stable across
neighborhoods27.

Overall, our results provide scant evidence that prosocial behavior is driven by ‘paro-
chial altruism’ or Group Threat. Letters addressed to minorities are no less likely to be

Table 1. Regression results: differences in return rates across letter types.
Full Sample 20% Threshold 30% Threshold

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

Panel A: reference group = Weber
Öztürk −0.017 −0.002 0.001 −0.047 −0.052

(0.035) (0.044) (0.042) (0.051) (0.051)
Öztürk × Perc. Non-German 0.004 −0.008

(0.007) (0.011)
Panel B: reference group = NeuWeb
ProMig −0.057 −0.054 −0.055 −0.067 −0.069

(0.036) (0.043) (0.043) (0.073) (0.068)
ProMig × Perc. Non-German −0.002 −0.002

(0.007) (0.019)
N letters 1168 819 819 397 397

Note: Robust standard errors in parentheses. No differences are statistically significant.
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returned than letters addressed to the ‘native’ majority, and these patterns do not differ
across neighborhoods at varying levels of diversity.

Differences across Neighborhoods

Although we find no differences in the return rates of letters addressed to majority vs.
minority recipients, it may still be the case that the aggregate return rate declines as diver-
sity increases (H1). Indeed, both Constrict Theory and some arguments about compo-
sitional effects predict precisely such a pattern. To examine this possibility, we
estimate an OLS model regressing the average return rate of all letters in the neighbor-
hood on the percentage of non-German residents28. Again, we conduct this analysis sep-
arately for the subsamples spanning the 20% non-German and 30% non-German
thresholds. As shown by the coefficients presented in columns (1) and (3) of Table 2,
we find no relationship between residential ethnic diversity and the proportion of
returned letters.

In columns (2) and (4) of Table 2, we add neighborhood unemployment rates and the
percentage of long-term residents (as a proxy for local residential turnover) as additional
predictors in the model. Prior research has identified both factors as key explanations for
lower levels of prosociality in ethnically diverse, disadvantaged neighborhoods
(Sampson 2012; Volker et al. 2016). We additionally control for neighborhood popu-
lation, as the chances that a passerby encounters a letter is higher in more populous
neighborhoods. Importantly, although our protocols ensure that there is not much vari-
ation on these variables within MATCHED GROUPS, leverage for this analysis comes from
variation across MATCHED GROUPS.

In support of H5, we find that unemployment rates are indeed strong, negative, and
statistically significant predictors of lost letter return rates. Our estimates imply that a 1
pp increase in unemployment is associated with a 3pp – 4pp decrease in the proportion of
letters returned. The patterns are remarkably similar across both subsamples (see
Figure 4). Going from the least deprived to the most deprived neighborhood is associated
with a decline in return rates from almost 80% to around 50%.

In summary, our lost letter experiment involving carefully-matched neighborhoods
across 13 German cities uncovered neither (i) reduced prosociality towards ethnic min-
ority beneficiaries, nor (ii) lower return rates in more ethnically-diverse neighborhoods,

Table 2. Regression results: predictors of neighborhood-level return rates.
20% Threshold 30% Threshold

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

Perc. Non-German 0.000 -0.000 -0.005 -0.002
(0.004) (0.004) (0.007) (0.006)

Unemployment Rate -0.038*** -0.035*
(0.010) (0.014)

Perc. Longterm Residents 0.000 0.004
(0.003) (0.006)

Total Population (in hundreds) −0.000 0.000
(0.000) (0.001)

Constant 0.658∗∗∗ 0.903∗∗ 0.728∗∗∗ 0.623
(0.088) (0.281) (0.192) (0.432)

N neighborhoods 53 53 27 27

Note: Robust standard errors in parentheses.+p , 0.10, ∗p , 0.05, ∗∗p , 0.01, ∗∗∗p , 0.001.
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nor (iii) an interaction between (i) and (ii). Instead, we find that fewer letters are returned
from neighborhoods with higher shares of unemployed residents. Taken together, these
results underscore the importance of neighborhood disadvantage in shaping collective
outcomes, while suggesting that – net of such disadvantages – diversity per se is not detri-
mental to local cooperation.

Discussion and Conclusions

A central question in the social sciences asks whether ethnic diversity harms the quality
of neighborhood relations. Theory offers contrasting predictions of the consequences of
diversity for prosocial behavior. While some perspectives suggest a negative relationship
between diversity and social cohesion, other scholars attribute lower cooperation not to
diversity per se, but rather to the associated socioeconomic disadvantages prevailing in
ethnically-heterogeneous neighborhoods. Turning to the evidence, prior research has
generally uncovered a negative relationship between neighborhood diversity and attitu-
dinalmeasures of social trust. However, the handful of studies comparing prosocial beha-
viors between diverse vs. homogeneous neighborhoods have yielded mixed results.

We report findings from a large scale lost-letter experiment in 77 neighborhoods
across 13 cities across different regions in Germany. Our experimental materials
feature both German or Turkish names in order to examine whether return rates are
shaped by the ethnicity of the letter recipient (and sender). We also use both personal
and official letters to assess the robustness of our findings across different types of cor-
respondence. Finally, to isolate the impact of neighborhood diversity, we employ a
matching strategy to create ‘matched sets’ of neighborhoods that differ little (e.g. in
terms of local unemployment rates) except in the proportion of foreign residents.

Figure 4. Overall return rates by neighborhood deprivation.
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Overall, our results indicate that lost letter return rates are unrelated to neighborhood
diversity, but strongly shaped by neighborhood deprivation (as measured in local unem-
ployment rates). In terms of theory, our findings speak against broad generalizations
about the negative effects of diversity on cooperation, and point instead to factors
such as socioeconomic disadvantage in shaping collective outcomes.

How do our findings fit with prior research employing the lost letter technique? First,
with regards to ethnic discrimination in return rates, while Hellmann et al. (2015) report
that letters bearing minority names are returned less often, most other work fails to find a
discriminatory effect (Baldassarri 2020; Koopmans and Veit 2014a; Volker et al. 2016)29.
Our null results are in-line with this latter body of research.

Turning to the relationship between neighborhood characteristics and overall return
rates, Baldassarri (2020) and Sampson (2012) find no ‘effect’ of ethnic diversity across
Italian regions and Chicago neighborhoods. Our own findings also point in this direc-
tion. In contrast, Volker et al. (2016) document a significant correlation between
return rates and the percentage of non-Western residents across Dutch neighborhoods,
and Koopmans and Veit (2014a) also find a similar pattern in Berlin. It is worth noting,
however, that the substantive size of the diversity ‘effect’ in Koopmans and Veit (2014a) is
swamped by the influence of the local unemployment rate. More generally, while the
relationship between diversity and return rates remains ambiguous, the detrimental
impact of neighborhood deprivation emerges as a consistent and substantively important
finding across all prior studies (including those employing attitudinal outcomes), as well
as our own (see also Holland, Silva, and Mace 2012).

Why is the evidence for a negative diversity ‘effect’ so much weaker in the lost letter
literature in comparison to attitudinal studies of social trust? Our prior discussion has
already suggested some reasons for why behavioral and attitudinal results may differ.
We raise here an additional consideration related to the lost letter design itself. Specifi-
cally, with our design, we never observe the identity or actions of the letter finder; nor do
we know howmany individuals encounter the letter before it is picked up. Instead, and in
contrast to other studies where the attitudes and behavior of individuals can be directly
measured, our experimental setup more resembles a “volunteer’s dilemma’ (Volker
et al. 2016) in which the presence of only a single ‘nice’ individual is sufficient to
ensure a ‘good’ collective outcome.

This design feature may explain why lost letter studies typically find little evidence of
ethnic discrimination, which is certainly present in other types of ‘everyday’ interactions
where the behavior of individual passersby could be studied (Aidenberger and
Doehne 2021; Aranguren, Madrisotti, and Durmaz-Martins 2023; Choi, Poertner, and
Sambanis 2019; Kanitsar 2023; Mujcic and Frijters 2021; Winter and Zhang 2018;
Zhang et al. 2019; Zhang, Gereke, and Baldassarri 2022). Note, however, that two
different quantities are being estimated: whereas lost letter experiments study the likeli-
hood that someone in need of assistance will ultimately find help, other field experimen-
tal work instead examines the propensity of passersby to offer help. This latter work
demonstrates that minorities are helped less often, whereas our results (and those of
other lost letter studies) suggest that – although it may require more effort – minorities
are as successful as ‘natives’ in (eventually) locating a ‘volunteer’.

This interpretation of our results casts the impact of neighborhood deprivation in an
even more striking light. Apparently, such ‘volunteers’ are significantly harder to find in
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socioeconomically deprived neighborhoods. This highlights an important policy impli-
cation: while we have taken great pains to separate neighborhood diversity from socio-
economic disadvantage, these variables are in fact highly correlated across residential
settings. Put simply: diverse neighborhoods tend to be poor neighborhoods. Our
results, as well as recent individual-level evidence on the consequences of poverty
(Andreoni, Nikiforakis, and Stoop 2021; Schaub 2021), thus further underscore the
importance of policies for reducing concentrated disadvantage in enhancing cooperation
in contemporary Western societies characterized by continuing immigration and
growing ethnic diversity.

Notes

1. A growing body of work studies prosocial behavior towards ethnic majorities and minorities
in ‘everyday settings’ (Aidenberger and Doehne 2021; Aranguren, Madrisotti, and Durmaz-
Martins 2023; Choi, Poertner, and Sambanis 2019; Kanitsar 2023; Mujcic and Frijters 2021;
Winter and Zhang 2018; Zhang et al. 2019; Zhang, Gereke, and Baldassarri 2022). However,
this work does not examine how behavior changes across field experimental contexts that
differ with respect to ethnic diversity. Algan, Hémet, and Laitin (2016) utilize a natural
experiment with exogenous allocation to public housing units in France to examine how
diversity affects the perceived quality of public facilities (e.g. presence of graffiti, poor build-
ing maintenance), but do not observe prosocial behavior directly.

2. Our matching procedure also reduces model dependency when estimating the contextual
‘effect’ of diversity (Ho et al. 2007).

3. From the perspective of the ‘native’majority, the in-group is likely to shrink (at least in rela-
tive terms) as diversity increases. In contrast, from a minority point-of-view, the size of the
in-group is likely to increase in diverse settings (Koopmans and Veit 2014b).

4. In contrast, research invoking the Contact Hypothesis (Allport 1954) posits that, by offering
greater opportunities for intergroup interactions, diverse settings may actually improve
social cohesion. However, this research must contend with the fact that individuals can
often choose to engage in (or avoid) interethnic contact (Zhang, Gereke, and Baldas-
sarri 2022), thereby introducing the potential for selection bias. Indeed, more recent
(field) experimental studies testing the causal effects of contact have yielded inconsistent
results (Elwert, Keller, and Kotsadam 2023; Paluck, Green, and Green 2019).

5. There are good reasons to believe that the threat mechanism is less salient to immigrant
minorities than to ‘natives’. For one, while dominant groups are often threatened with
the loss of their numerical status in diversifying societies (Abascal 2020; Craig, Rucker,
and Richeson 2018; Jardina 2019), immigrants may already be accustomed to their minority
status in host countries (Smith et al. 2016). Greater exposure to ‘natives’ should thus not lead
to increased feelings of threat.

6. A classic sociological example of this problem is provided by LaPiere (1934), who toured the
United States in the 1930s in the company of a Chinese couple. When stopping in restau-
rants and hotels, the couple were served in the overwhelming majority of cases; however,
when these same establishments were surveyed several months later, over 90% unambigu-
ously stated that they would refuse service to Chinese guests.

7. Ethics approval for this study was granted by the University of Mannheim. Since we do not
know the identity of the letter finders, it was not possible to obtain informed consent. This
requirement was therefore waived by the ethics commission.

8. A large number of our field sites were located in of the one of Germany’s largest cities. The
remaining field sites were located in multiple cities spread across the Rhein-Ruhr and Rhein-
Main metropolitan regions. The Rhein-Ruhr metro area is a traditionally industrial region
in Western Germany containing approximately 13 million inhabitants. It comprises numer-
ous agglomerated cities of various sizes. Approximately 15% of residents have foreign
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citizenship (country-wide average ≈ 13%), and the unemployment rate (7.6%) is also higher
than the national average (5.7%). Located further south, the Rhein-Main metro region con-
tains approximately 6 million inhabitants, of which 18% are foreign citizens. The region is
somewhat economically better off, with an unemployment rate of 5.2%. Source: https://
www.ikm-monitoring.de/ accessed: 11 Jan 2024. None of our field sites are located in the
former East Germany (GDR). Given the history of limited immigration under the GDR,
our matching algorithm was unable to find a sufficient number of diverse neighborhoods
in the former East.

9. A handwriting machine was used to keep the handwriting consistent across all materials.
10. There are two main reasons why Turkish names were chosen to signal ethnic minority status.

First, individuals of Turkish descent constitute the largest ethnic minority in Germany (Desta-
tis 2023). Secondly, Muslim immigrants are more disliked than immigrants overall (Gusciute,
Mühlau, and Layte 2021), and Turks make up the majority of Muslims in the country
(Pfündel, Stichs, and Tanis 2021). Taken together, these considerations suggest that
Turkish names signal a clear and commonly-encountered minority-group identity.

11. This address was not located in any of the cities in which the experiment was conducted.
12. The letter itself consisted of a short innocuous statement acknowledging an inquiry and

promising a reply via telephone.
13. We included the ProMigration letters because we conjectured that an immigration organ-

ization would be perceived as political. We were therefore curious whether we might
observe (greater) bias when immigration is framed as a political issue vs. the case of personal
letters between individuals with a migration background.

14. Since we are interested in local patterns of prosociality, we avoided city centers were pas-
sersby would be less likely to actually reside in the neighborhood.

15. In a few geographically small neighborhoods, only 8 letters were dropped.
16. We adhered to this rule in most cases. However, in a few geographically large neighbor-

hoods, all letter drops were carried out within a single wave. In addition, due to unforeseen
RA unavailability, one wave was either canceled or rescheduled in a small number of
neighborhoods.

17. In a small number of cases, the RAs wrote down the wrong code or failed to record all of
their letter drops. As a result, we received a few letters with codes that could not be
matched to an exact drop location. These are excluded from our analysis.

18. We relied upon official municipal definitions of neighborhood boundaries.
19. Harmonized neighborhood-level data are provided by the Inner-city Spatial Observatory

(Innerstädtische Raumbeobachtung des BBSR 2020), hereafter: IRB. Our agreement with
the IRB prevents us from publishing the names of individual cities or neighborhoods. It
is also not possible to make our data public, since the dataset would contain identifying
information on the cities and neighborhoods in which the experiment was conducted.

20. Appendix Section 1 lists the national groupings provided by the IRB.
21. Three neighborhoods appear twice: once as TARGET NEIGHBORHOODS in the 20%-threshold

MATCHED SETS, and once as MATCHED NEIGHBORHOODS in the 30%-threshold MATCHED

SETS.
22. We note two slight deviations from this general rule: (1) due to an RA oversight, 2 letters

were dropped on the following day; (2) due to unforeseen RA unavailability, letter drops
in 2 neighborhoods had to be rescheduled to a different day.

23. Of course, one could argue for comparing neighborhoods at the extremes of the x-axis, but
then we run into the problem of confounding diversity with neighborhood deprivation since
there are relatively few areas which are either (i) non-diverse and deprived, or (ii) highly
diverse but not deprived.

24. Information on migration background is unfortunately not given for any national groups in
the IRB data.

25. This is a key difference between lost letter studies and other field experiments on ‘everyday
discrimination’ (Aidenberger and Doehne 2021; Aranguren, Madrisotti, and Durmaz-
Martins 2023; Choi, Poertner, and Sambanis 2019; Kanitsar 2023; Mujcic and Frijters 2021;
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Winter and Zhang 2018; Zhang et al. 2019; Zhang, Gereke, and Baldassarri 2022). At the
same time, most of these ‘everyday discrimination’ studies are fielded in only a few locations
and, to our knowledge, none attempts – as we do here – to examine how treatment effects
are moderated by characteristics of the field setting.

26. The analyzes reported in Equations (1) and (2) were pre-registered in OSF https://doi.org/
10.17605/OSF.IO/VXG29. Our pre-registration also indicated that we would estimate
models that include statistical controls for factors such as the number of pedestrians /
shops on the street, the presence of street-clean crews, etc. However, technical difficulties
faced by some RAs during data collection prevented us from collecting this information
for the entire dataset. We therefore omit these analyses from the paper under the assump-
tion that, due to our randomization procedures, such variables are balanced across treat-
ments in expectation.

27. We also pooled personal and official letters and re-estimated Equations (1) and (2), focusing
on the differential return rates of ‘native’ majority vs. ethnic minority letters of all ‘types.’
Results (not shown) are unchanged.

28. Each observation is thus a neighborhood. Observations are weighted by the number of
letters dropped in each area. Unlike the results presented in the previous section, our ana-
lyses here were not pre-registered and should therefore be treated as exploratory.

29. Interestingly, Ahmed (2010) shows that discrimination only occurs when the lost letters
contain money (i.e. there is a financial gain from not posting the letter).
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Appendices

Appendix 1. Classification of Minority Groups

The IRB provides neighborhood counts of the non-German population grouped into the following
national categories:

. Italy, Vatican, San Marino, Malta

. Greece, Cyprus

. Turkey

. Spain, Portugal, Andorra

. Estonia, Latvia, Lithuania, Poland, Czech Republic, Slovakia, Slovenia, Hungary

. Romania, Bulgaria, Croatia

. Russia, Ukraine, Belarus, Moldova

. Albania, Bosnia-Herzegovina, Serbia, Montenegro, Macedonia

. Belgium, France, Luxembourg, the Netherlands, Denmark, Ireland, Austria, Finland, Sweden,
the UK

. Norway, Iceland, Switzerland, Lichtenstein, Monaco

. North Africa

. Sub-Saharan Africa

. USA and Canada

. Mexico, Central, and South America, and the Caribbean

. Central Asian states that were formerly part of the USSR

. Middle Eastern states

. Iran, Afghanistan, Pakistan, India, Bangladesh, and Sri Lanka

20 N. Zhang and A. Kommol

https://doi.org/10.1017/S0003055421000551
https://doi.org/10.1177/0042098009104575
https://doi.org/10.1086/684032
https://doi.org/10.1086/684032
https://doi.org/10.1146/psych.1982.33.issue-1
https://doi.org/10.1093/sf/sov106
https://doi.org/10.1073/pnas.1718309115
https://doi.org/10.1093/esr/jcz030
https://doi.org/10.1093/esr/jcac008


. East Asian states

. Southeast Asian states

. Australia, New Zealand and Oceania

Minority fractionalization is calculated based on these groupings using the following formula:

HHI = 1−
∑N

i=1

S2i (A1)

where Si refers to the population of minority group i divided by the total non-German population.

Appendix 2. Balance Tables

The tables compare characteristics of neighborhoods above and below the thresholds for percen-
tage non-German used in the matching algorithm. Means, differences-in-means, and t-test p-
values are displayed.

As expected, the percentages of non-Germans and individuals with migration background are
significantly different across the thresholds, but the neighborhoods are otherwise very similar on
the matching variables.

Table A2. Balance on neighborhood characteristics around the 30% threshold.
<30% non-Germans >30% non-Germans Diff in Means P-value

Perc. Non-German 25.450 33.057 −7.606 0.000
Perc. Migration Background 44.277 53.974 −9.697 0.000
Total Population / 100 102.436 113.026 −10.590 0.503
10-year change in Perc. Foreign 7.643 8.333 −0.690 0.589
Unemployment Rate 6.973 7.229 −0.256 0.727
Unemployment Gap 2.834 2.596 0.238 0.778
Minority Fractionalization 0.892 0.908 −0.016 0.188
Perc. Longterm Residents 63.093 61.896 1.198 0.404

Note: N = 27 neighborhoods

Table A1. Balance on neighborhood characteristics around the 20% threshold.
<20% non-Germans >20% non-Germans Diff in Means P-value

Perc. Non-German 14.386 24.039 −9.653 0.000
Perc. Migration Background 28.987 44.440 −15.453 0.000
Total Population / 100 105.918 115.823 −9.904 0.529
10-year change in Perc. Foreign 5.373 5.841 −0.467 0.493
Unemployment Rate 5.885 5.843 0.042 0.934
Unemployment Gap 3.738 2.783 0.955 0.128
Minority Fractionalization 0.884 0.901 −0.017 0.190
Perc. Longterm Residents 65.352 64.147 1.205 0.388

Note: N = 53 neighborhoods
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