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Abstract

We exploit a policy designed to randomly allocate roommates in a large South
African university to investigate whether inter-racial interaction affects stereo-
types, attitudes and performance. Using Implicit Association Tests, we find that
living with a roommate of a different race reduces white students’ negative stereo-
types towards black ones and increases inter-racial friendships. Interaction also
affects academic outcomes: black students improve their GPA, pass more exams
and have lower dropout rates. This effect is not driven by roommate’s ability.
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1 Introduction

We study whether a policy designed to exogenously generate exposure to members
of different racial groups induces changes in attitudes and stereotypes, and whether
this translates into sizeable performance gains for the individuals initially subject to
negative stereotypes. We study this in the context of South Africa, a country where
the experience of apartheid made people relatively prone to stereotyping and led to
the economic marginalization of black South Africans. We take advantage of a policy
implemented by the University of Cape Town (UCT) with the aim of promoting racial
integration. This policy randomly allocates students across university residences and
—in some of the residences— to roommates, thus providing a unique opportunity to
estimate the causal effect of a roommate’s race on individual attitudes and behavior.

We address two sets of questions: (i) Does interaction with someone of a different
race change individual stereotypes towards that race? (ii) What are the effects of inter-
group contact on academic outcomes? Do stereotypes play a role in explaining academic
effects? To the best of our knowledge, ours is the first study to contextually estimate
the effect of inter-group contact on stereotypes and performance.

Whether increased interaction with members of other groups would increase or de-
crease stereotypes is theoretically unclear. Allport’s (1954) ‘contact hypothesis’ main-
tained that, under certain conditions, exposure to outgroup members would allow indi-
viduals to better understand their characteristics and points of view, thus diminishing
reliance on stereotypes and eventually ameliorating inter-group relations.! On the other
hand, a recent literature on the ‘negative contact hypothesis’ contends that negative
contact makes categories more salient than positive contact, potentially leading to an
increase —as opposed to a reduction— in negative outgroup stereotyping (Paolini et al.,
2010; Barlow et al., 2012).

To address the above questions, we collected data on students living in UCT res-
idences who were exposed to the policy of random roommate allocation. Our sample
includes 499 freshmen living in double rooms, whom we interviewed at the beginning
and at the end of the 2012 academic year. Our first outcome of interest is prejudice

or stereotype held against members of different racial groups. To gain a possibly ob-

!The conditions that need to be satisfied in Allport’s view include the fact that groups enjoy
equal status in the relationship, share common goals, benefit from cooperation and that interaction
is supported by a commonly recognized authority. All of these conditions can be said to apply in the
university setting we study.

2For a theoretical model of stereotype formation, see Bordalo et al. (2016).



jective measure, we administered a series of Implicit Association Tests (IATs). The
IAT was first introduced by Greenwald and Banaji (1995) and is a tool used by so-
cial psychologists. It exploits variation in the time that individuals take to complete
a rapid categorization task that involves associating concepts with visual cues about
race. The underlying idea is that subjects who are systematically slower in associat-
ing certain pairs implicitly reveal mental processes that tend to perceive those pairs
as less common. In addition to the standard “Race IAT”, which elicits associations
between generally “positive” concepts and race, we designed an IAT to elicit associ-
ations between academic ability and race —we refer to this as the “Academic TAT”.
The advantage of IATs over self-reported measures of prejudice is significant, especially
in contexts where subjects may be reluctant to disclose prejudice or may not be fully
aware of it. Although criticisms exist within the psychology literature on the predictive
power and reliability of IAT scores (see Section 2.3), the IAT remains widely used in
social psychology as a measure of implicit bias. The IAT has also been used in the
economic literature, although —to the best of our knowledge— we are the first to use
it as an outcome to estimate the impact of a policy to promote integration on racial
stereotypes.?

Our first main result shows that exposure to members of a different race led to sig-
nificant changes in stereotypes: white students became relatively less prejudiced against
black students. The effect is sizeable, corresponding to .63 of a standard deviation of
the Race IAT. The magnitude of the estimated effect suggests that the treatment would
close the gap in stereotypes between white students and black students, as measured by
the Race IAT. We do not find corresponding changes in the Academic IAT, suggesting
that interaction per se does not necessarily induce an update in beliefs on ability in a
direction that is favorable to black South Africans.

Our second set of results concerns academic performance. We find significant effects
of inter-group contact on academic achievement, heterogeneous across groups. Grade
point average (GPA) scores improve by .26 standard deviations for black students shar-
ing a room with non-black students. This closes over 1/4 of the gap in GPA between
white and black respondents. Black students in mixed rooms also pass a higher num-

ber of exams and are more likely to be eligible to continue to the following year. The

3Beaman et al. (2009) use an activity-based IAT to estimate the effect of exposure to female leaders
on gender stereotypes in India. Lowes et al. (2015) use the TAT to provide descriptive evidence on
implicit attitudes towards different ethnic groups in the Democratic Republic of Congo. Barnhardt
(2009) exploits a natural experiment with public housing in India to study the effects of geographic
proximity on religious prejudice using an IAT for the categories of Hindu and Muslim.



positive effect on academic performance is long lasting: it persists in the second year,
when most of the students are no longer in residences. No significant impact on aca-
demic performance is found for white students in mixed rooms: the estimated effects
are virtually zero and statistically insignificant.?

Interestingly, the positive effect on black students’ performance is not driven by
‘standard’ academic peer effects. While it is true that, due to affirmative action at
UCT, a black exposed to a white is on average exposed to someone with a higher
entrance score, this does not explain the performance effects. In all regressions we
control for the roommate’s admission score into UCT as a proxy for ability, and the
latter is typically insignificant. Also, being in the same faculty or taking the same
courses does not explain the positive performance effects for black students in mixed
rooms.

To explore the mechanisms of interaction, in the last part of the paper we examine
the effects of a roommate’s race on a variety of attitudinal and behavioral measures. We
find that exposure to a roommate of a different race increases inter-racial interactions
outside the room: students in mixed rooms report that they hang out more often
with people of a different race, and their desired and actual number of friends and
study-mates of a different race is higher than that of students in same-race rooms.
Self-reported attitudes also improve, as students in mixed rooms report talking more
frequently about race and feeling more comfortable about it. They also feel less self-

conscious dancing with or dating a person of a different race.

Research in economics has widely studied the effects of ethnic diversity and racial
segregation. In this literature, integration policies are often proposed as a means of
reducing racial gaps in outcomes, reducing the costs of ethnic divisions and leveraging
the potential benefits of diversity.” Social psychologists, on the other hand, have studied
diversity and underlined the importance of identity and stereotype formation. In this
literature, the main role served by integration is not that of improving (economic)

performance, but of changing individual attitudes and stereotypes, possibly reducing

1We estimate an (insignificant) 0.03 standard deviation reduction in GPA, an (insignificant) 0.07
standard deviation reduction in the number of exams passed, and an (insignificant) 5 percentage point
increase in the probability of being eligible to continue, starting from a baseline of 0.92.

SFor a review of the literature on ethnic diversity, see Alesina and La Ferrara (2005). A recent
study of the economic costs of ethnic divisions is Hjort (2014), while a challenge to the assumption of
coethnic bias is presented by Berge et al. (2020). On diversity-enhancing policies, see, among others,
Fryer and Loury (2013) for a theoretical analysis and Kling et al. (2007) for an evaluation of the
Moving to Opportunity program.



prejudice and inter-group conflict. Our paper is an attempt to bring together these
two sides of the problem to show that attitudinal change and performance gains may
go hand-in-hand.

Our work relates to three strands of literature. The first is the literature on the
effects of integration policies and inter-group contact on attitudes (Van Laar et al., 2005;
Boisjoly et al., 2006; Scacco and Warren, 2018; Carrell et al., 2019; Mousa, 2020; Lowe,
2021). These papers use self-reported attitudes and, some of them, behavioral outcomes.
We complement explicit attitudes and behavioral outcomes with Implicit Association
Tests.” Barnhardt (2009) and Rao (2019) study different forms of integration in India
(neighborhood religious composition and classmates’ wealth composition, respectively).
We focus on a different dimension (i.e., race) and we simultaneously study prejudice
reduction and educational outcomes. A second body of literature builds on seminal work
in social psychology (Tajfel et al., 1971) to bring the notion of identity to the forefront
of economic analysis (e.g., Akerlof and Kranton, 2000; Hoff and Pandey, 2006; Shayo,
2009). While we do not directly elicit notions of self-identification, some of our results on
beliefs regarding out-group members speak to the issue of identity formation. Finally,
our paper contributes to the vast literature on the effect of peers on human capital.
Most of this literature studies the effect of peers’ ability and academic performance
(e.g., Sacerdote, 2001; Lyle, 2009; Hanushek, Kain and Rivkin, 2009; Garlick, 2018) and
derives implications for policies such as tracking (Duflo et al., 2011; Carrell, Sacerdote
and West, 2013). We do not estimate ‘endogenous’ peer effects, but focus instead on
the role played by race in academic interactions.

The remainder of the paper is organized as follows. Section 2 provides some insti-
tutional background and describes the data we collected. Section 3 shows descriptive
statistics and discusses the identifying assumption underlying our work. In section 4 we
present our empirical strategy. Section 5 contains the econometric results and section

6 concludes.

6For a meta-analysis of the relation between inter-group contact and prejudice, see Pettigrew and
Tropp (2006) and Paluck, Green and Green (2018).

"Glover, Pallais and Pariente (2017) use IATs to measure managers’ bias in French grocery stores
and show negative effects on minority employees. Our setting differs because interaction occurs among
peers, as opposed to people at different levels of the hierarchy, and according to Allport’s (1954)
hypothesis this should be key for realizing the gains from contact. Also, we look at a different set of
outcomes.



2 Background and data collection

2.1 Institutional setting and sample

The University of Cape Town (UCT) is a prestigious public research university that
enrols approximately 5000 incoming freshmen every year. More than half of them live
in university residences. UCT’s admission policy is mainly based on a measure called
Admission Points Score, computed from the high school grades in the final school year,
but it is also designed in order to build a student body that reflects the demographics
of South African society. In 2012 the composition of the incoming freshmen class was:
36 percent black, 16 percent coloured, 40 percent white, and 8 percent Indian, Asian
or other race.®

First-year students who apply to live on campus and are accepted are randomly
allocated to one of the fifteen residences, and then assigned a room which can be either
single or double occupancy. All rooms are same gender. The criteria for allocation to
specific rooms within the residence are decided by the warden and may vary by resi-
dence. Our analysis focuses exclusively on eight residences with double rooms where

9 Rooms are never re-

the wardens stated that they implemented random allocation.
served irrevocably and first year students may ask to change room or residence. In our
sample 19 percent of the students interviewed at follow-up declare that they changed
roommate since the beginning of the year. In all our analysis we will use the initial
room assignment, thus reporting “intention to treat” estimates.'

Our working sample includes one cohort of students: 499 freshmen who joined UCT
in 2012 and who were assigned to double rooms in any of the eight residences that
reported randomly allocating rooms. We conducted two rounds of data collection: a
baseline in February 2012, during the first week of the academic year, and a follow-up
survey in September 2012, near the end of the academic year and just before students

took their final exams.!! As part of the data collection, we conducted a series of Implicit

8In South Africa, the term ‘coloured’ denotes people of mixed ethnic origin who may have diverse
ancestries, including European, Asian and local Khosa and Bantu ethnic groups.

9We originally collected data for ten residences that told us they were implementing a random room
allocation scheme, but two of the residences had a very small number of double rooms and did not
have any white student in double rooms. We drop these residences, which accounted for a total of 9
observations in the original sample. Our results are unchanged if we keep them in the analysis.

10Note that, although 19 percent of the students change room or roommate, only 2 students go from
a mixed race room to a non-mixed room, and no one goes from non-mixed to mixed. For this reason,
we do not report local average treatment effect (LATE) estimates.

Students typically move into the residence in the week before the start of the academic term



Association Tests (IATs) both at baseline and at follow up. During the follow up
survey, besides collecting data through questionnaires and IATSs, we also conducted lab
experiments with the same individuals who took the baseline survey.!?

Students were recruited to participate in the project through a variety of chan-
nels. First, the project was advertised during a residence meeting among wardens and
students. Second, posters advertising the project were hung in visible places (e.g., res-
idence halls) about one week before the kick-off. Third, we sent an e-mail to all the
students in the participating residences to schedule an appointment for the survey at
their most convenient time. In all cases we described the goal of our research as being
about “student life at UCT”, without mentioning race.

The survey questionnaire, the IATs and the experimental game were conducted in
each residence on laptops and under the supervision of two enumerators per residence.
We did our best to ensure no communication among students during the survey. To
try not to contaminate the IATs scores, we conducted them first, followed by the sur-
vey questionnaire and then by the experimental game. For their participation in the
survey, each student received a monetary incentive of 30 South African Rands, i.e.,
approximately 3.5 US dollars (corresponding to 1/2 hour of an enumerator’s wage).

Our initial sample of survey respondents for whom we had non-missing IAT scores
at baseline was 621 freshmen.!® Of these, 499 were successfully traced at follow-up
(with a tracking rate of 80 percent). In Appendix Table A1 we examine the correlates
of the decision to participate in the follow-up round. We find no differential attrition
between respondents in mixed and non mixed rooms (column 1). Importantly, attrition
does not depend on our measures of stereotypes, the Race IAT (column 2) and the
Academic IAT score (column 3), nor on the interaction between these scores and Mized
Room (columns 4 and 5) and between IAT score and race dummies (columns 6 and 7).
Looking at other controls, it emerges that women and richer students (as measured by
their consumption) are relatively less likely to participate in the follow-up survey. The

latter result may be due to the relatively low monetary incentives for participation.

(orientation week). This implies that in general they would have been exposed to their roommate for
a minimum of 0 and a maximum of 10 days before they took the baseline survey, depending on the
day they moved in and on when exactly the data collection was done in their residence.

12The order of the sections was: (IAT, survey) at baseline, and (IAT, survey, experimental game)
at follow-up. Note that even in the presence of order effects, these should not systematically differ
between people assigned to mixed versus same race rooms.

13The sample size of 499 students mentioned above refers to our final working sample, i.e., students
for whom we have both baseline and follow-up survey data with non-missing values for the Academic
IAT and Race IAT.



Appendix Table A2 compares our sample to other freshmen living in the same resi-
dences but who did not take the survey, as well as to all freshmen (including those not in
residences) and the total student population at UCT. While the students in our sample
are broadly representative of freshmen living in residences, they differ from students
living off campus and from other years in that they have a higher UCT admission score
and they are more likely to be female. This is consistent with the fact that merit is one

of the admission criteria in UCT residences.

2.2 Implicit association tests

Our key outcome of interest is racial stereotypes, as measured by the Implicit Associ-
ation Test (IAT). The IAT is an experimental method introduced by Greenwald and
Banaji (1995) and Greenwald, McGhee and Schwartz (1998), based on the idea that
respondents who more rapidly pair two concepts in a rapid categorization task more
strongly associate those concepts (e.g., how fast people pair images of black versus white
people with descriptions of leadership roles). Slower speed in associating certain pairs
denotes mental processes that tend to perceive those pairs as less common. This tool
has been widely employed in social psychology to understand implicit cognition, that is,
cognitive processes of which an individual may not be aware and that include, among
others, perception, stereotyping, and memory. For our purposes, IATs have the advan-
tage of avoiding social desirability bias in self-reported answers and implicitly reveal
attitudes that individuals may be uncomfortable disclosing or not fully aware of, such
as racial prejudice. This is particularly relevant in the South African context. Thus,
we use IATs to complement subjective and self-reported perceptions of inter-ethnic
attitudes with more ‘objective’ measures of racial stereotypes.

We conducted two types of IATs. The first was a standard test in which tasks
involved pairing positive and negative attributes (e.g., “happy”, “good”, “terrible”,
“failure”) with the racial categories of White South African and Black South African.
Following the literature (Blanton et al. 2009 and Oswald et al. 2013), we refer to
this taste-based TAT as the ‘Race IAT’. The second IAT was designed by us to elicit
associations between academic ability and race. We asked people to match pictures of
different race with different percentiles of the grade distribution, corresponding to high
and low performance in the UCT grading system. We denote this as the ‘Academic
IAT’. The Academic IAT has exactly the same structure of the Race IAT, but instead
of categories of good vs. bad, the categories are ‘First class (>75%)’ vs. ‘Third class

(<60%)’, and instead of attributes like ‘happy’ or ‘terrible’, we have percentiles like



‘“78%’ or ‘56%’. The goal of conducting this second IAT was to test whether differential
interaction with members of the opposite race may reflect priors on how much one can
benefit in terms of learning and academic success, based on the beliefs that one holds
about the academic performance of the other race. In this sense, the Academic IAT is
performance-based, rather than taste-based, and should be seen as a measure of beliefs
regarding academic performance rather than a measure of prejudice. Online Appendix
A details the procedures of the two IATs.

Figure 1 shows the density of the Race IAT score (panel A) and the Academic IAT
score (panel B) at baseline, separately for white and black respondents.!* We code the
IAT so that lower values of the score indicate more negative stereotypes towards black
relative to white individuals.

Two interesting patterns emerge from this figure. First, on average, all groups
hold negative stereotypes towards black individuals, as the mean of the Race and the
Academic TAT is always negative. Second, while white students are more prejudiced
against black individuals when we consider the Race IAT (panel A), no significant
difference across races emerges when looking at distributions of the Academic IAT
(panel B). This is interesting because it suggests that the Academic IAT is more likely
to reflect statistical information on the relative academic performance of the two groups,

while the Race IAT may embed more elements of ‘taste’.
IAT validity: discussion

While extensively used in the literature, the IAT is not uncontroversial and a vibrant
debate exists among social psychologists about its interpretation and potential limita-
tions. We cannot do justice to the complexity of the arguments here, but we discuss
some key critiques of the IAT and the extent to which they may apply in our setting.

The first thing to note is that the IAT is an outcome in our analysis, so most of
the existing critiques do not apply to our setting, because if the IAT it picked up pure
noise it would be difficult for us to detect an effect, which we do find.

Among the critics, some have questioned the relevance of implicit attitudes for
explaining discriminatory behavior (see Blanton et al., 2009 and Oswald et al., 2013 for
a meta-analysis). However, the majority of the studies included in these meta-analyses

involve experiments in the lab and with fewer than 50 subjects.!”> On the other hand,

14The pattern when we pool black, coloured and other race in a single category is very similar to
that of black students alone.

15 Also, Greenwald, Banaji and Nosek (2015) suggest that Oswald et al. (2013) estimate aggregate
correlational effect sizes that are large enough to justify concluding that IAT measures predict societally



a large number of papers have shown that implicit racial preferences predict actual
behavior (see Greenwald et al., 2009 for a meta-analysis), including negative inter-
racial contact (McConnell and Leibold, 2001), biases in medical decision making (Green
et al., 2007), and hiring discrimination (Rooth, 2010). Beyond the social psychology
literature, an increasing number of economists have used IATs to capture prejudice and
stereotypes and found that it predicts behavior (e.g., Bertrand et al., 2005; Beaman
et al., 2009; Reuben, Sapienza and Zingales, 2014; Alesina et al., 2018; Carlana, 2019;
Avitzour et al., 2020).

In our data we find mixed evidence on the correlation between the IAT and behaviors
or explicit attitudes. Appendix Table A3 (panel A) shows that, among white students,
higher values of the Race IAT (i.e., less negative stereotypes towards black students)
are significantly and positively associated with the expectation that the partner in
a prisoner game will cooperate. This holds also when conditioning on stated racial
preferences (column 3), suggesting that the IAT has predictive power beyond self-
reported preferences. The correlation is positive but not significant when we look at
the probability of cooperating in the prisoner’s dilemma.'® When we look at explicit
attitudes and reported inter-racial friendships (panel B), the results are insignificant.
This is not surprising in a context where race is a sensitive issue and explicit measures
may suffer from reporting bias.

A second critique of the IAT is that it may overestimate bias for individuals who are
more consistent with their answers, since differences in reaction times are normalized by
standard deviations in the scoring algorithm. This critique is not very relevant in our
setting because, when we estimate the impact of being in a mixed room on stereotypes,
we condition on the respondent’s initial IAT score, thus capturing a change over time
for the same respondent. There is no clear reason why people in mixed rooms should
become less consistent in their answers over time.

Third, implicit measures of prejudice may reflect familiarity with negative, yet egal-
itarian, associations, such as the fact that certain racial groups have been oppressed or
victimized (Uhlmann, Brescoll and Paluck, 2006). In our case this would suggest that
white students exposed to black roommates would appear more biased, while we find

the opposite.

important discrimination.

16The coefficient for black respondents goes in the opposite direction, as one would expect given the
way in which the TAT score is oriented, but it is smaller and insignificant. The fact that the predictive
power of the IAT is heterogeneous across groups is consistent with Kurdi et al. (2018).
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Fourth, the results of the IAT may not be stable over time, reflecting exposure to
contextual short-term factors.'” Again, this is not a serious problem in our setting
because we are interested in how people’s IAT changes when they are in a mixed room,
and there is no particular reason for short-term extraneous factors to systematically
differ across mixed and same race rooms.

Finally, Fiedler and Bluemke (2005) show that subjects who were instructed to fake
an intended IAT outcome, using knowledge acquired about the test, were successful in
doing so. At the time of our survey, IATs were not commonly used in South Africa and
the freshmen to whom we administered the test did not report any familiarity with the
test. Also, the IAT was the very first module in our survey, so students had not been
primed in any way about the purpose of the research.

To conclude, the IAT has limitations, but most of these are not relevant in our set-
ting, while the advantage of mitigating social desirability bias in self-reported attitudes
is particularly important in the context of South Africa, where race issues are highly

sensitive.

2.3 Attitudinal and behavioral measures

Through our survey questionnaire, we collected information on students’ socioeconomic
backgrounds, beliefs, friendships and attitudes towards other ethnic groups. More
specifically, we elicited information about the following.

Friendship patterns. We asked: how often the respondent socialized with people
of a different race in the past month; the self-reported preferred number of people of
a different race in a hypothetical study group or a leisure group formed by 7 people;
the share of (actual) best friends who are black or white; and the share of (actual)
study-mates who are black or white.

Inter-racial attitudes. We asked about the frequency and comfort in discussing
issues of race; agreement with abolishing affirmative action in university admission;
feelings of self-consciousness in dancing with a person of another race and in dating a
person of another race.

Prosocial behavior. We asked if the respondent was a member of any commu-
nity service or volunteer organizations and how much money he/she gave to charities

(excluding churches) in the last year. For the follow-up survey, we also collected an

1"Dasgupta and Greenwald (2011) show that exposure to pictures of admired black Americans or
disliked white Americans reduced implicit bias against black individuals, as captured by the TAT, 24
hours after the exposure.

11



experimental measure of prosocial behavior running a prisoner’s dilemma game. We
employed the strategy method and revealed the racial identity of participants using
photographs.'® The payoffs were as follows: R50 each if both players chose ‘Cooper-
ate’; R40 each if both players chose ‘Block’; and if one player chose ‘Block’ while the
other chose ‘Cooperate’, the former earned R75 while the latter earned R25.

2.4 Academic Performance

To measure students’ academic performance we rely on administrative data. First of
all, we know the Admission Point Score that the student received based on his/her
performance in standardized high school final exams. APS is the average of the best 6
grades in the last year of high school. Exams always include English plus five additional
exams (excluding Life orientation) and are used to assess whether a prospective student
meets the specific admission requirements of their chosen course of study. Exams are
graded in numerical percentage form, with a maximum of 100 per exam (600 in total)
corresponding to the following grades: 80-100% = A, 70-79% = B, 60-69% = C, 50-59%
= D, 40-49% = E, 34-39% = F, 30-39% = FF, 20-29% = G, 0-19% = H. We rescale
this variable dividing it by 1000 and denote it as ‘UCT admission score’, using it as a
proxy for students’ ability at the beginning of their career at UCT.

We then have several measures of performance at the end of the first and second
academic year, collected by the university’s registry. These include the total number of
exams passed and failed and their grade point average (GPA). In our analysis we em-
ploy the average GPA the student obtained, standardized to have mean 0 and standard
deviation 1 in each year and we denote this variable as ‘GPA’. In addition to the GPA
and the number of exams passed, we use a third indicator based on students’ academic
evaluation by the Faculty Examination Committees.!® This indicator, denoted as ‘El-
1gible to continue’, takes value one if the student is in good standing and eligible to
continue studying in the next academic year, possibly subject to passing some makeup

exams.

18Note that the photos used in the game do not include any of the subjects in our sample. Experi-
mental instructions are described in Online Appendix B.

19The students’ evaluation is conducted at the end of the academic year and takes into account the
number of exams passed and their grades.
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3 Descriptive statistics and randomization

Our working sample consists of those students successfully interviewed at baseline and
follow-up with non-missing values for both IAT tests, which is 499 students. Of these,
157 were allocated to a roommate of a different race and 342 were sharing the room
with a student of their own race. The racial composition of this sample is as follows:
332 respondents are black, 117 are white, 18 are coloured and 32 are Indian, Asian
or other race. Notice that this composition mechanically generates differences in the
probability of being in a mixed room for different races, with the more numerous group
(black students) having lower probability of being in a mixed room.?"

To benchmark our empirical shares against those generated by perfect random
matching, we conducted some resampling-type tests. We took the shares of the vari-
ous groups in each residence (restricted to first-year students and including freshmen
who did not take our survey but were in the residence) and simulated random pairings
based on 10,000 replications. We obtained an average probability of being in a mixed
room equal to 0.52. In our sample the empirical probability is 0.31, significantly lower
(p-value 0.001). This could raise concerns that the wardens deviated from the random
allocation policy, which may invalidate our inference. To assess this point we bring
a number of pieces of evidence showing that, despite the significant discrepancy, we
believe the allocation can be considered as good as random.

First, Table 1 reports summary statistics at baseline for the main outcomes of
interest and the controls for the full sample (columns 1-2), for students in mixed rooms
(columns 3-4) and for those in non-mixed rooms (columns 5-6). The last two columns
show the difference in means between non-mixed and mixed rooms and the associated
p-value. In panel A we include the full sample, while in panels B and C we separately
consider white and black students, respectively, since we will be running regressions on
these subsamples.?! Overall, none of the variables considered are statistically different
between the two groups. Importantly, our two main outcomes of interest, the Race IAT
and the Academic IAT, are well balanced between mixed and non-mixed rooms, both
on aggregate and within racial groups. In the full sample, the means of the Race and
Academic TAT scores are —0.19 and —0.21, respectively (recall that negative values of

the IAT indicate prejudice against black relative to white individuals). When we split

20In our sample the fraction living with a roommate of a different race is .23 for black, .33 for
white, .78 for Indian, Asian and other and 1 for coloured students, who all happen to be allocated to
non-coloured roommates.

21Summary statistics at follow-up for the main variables are reported in Appendix Table A4.
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by race, white students exhibit higher prejudice levels than black ones, though even
the latter group is found to hold negative stereotypes against itself. Turning to other
controls, it is noteworthy that the UCT admission score, a proxy for academic ability
at baseline, is on average identical for students in mixed and non-mixed rooms in all
three panels. Socioeconomic controls are also well balanced across treatment arms.

Second, as an additional check, in Table 2 we report the coefficients of a regression
of the likelihood of being assigned to a mixed room on individual pre-treatment char-
acteristics for the full sample and separately by race.?? For our key outcome variables,
the Race and Academic IAT scores, no evidence of sorting appears at baseline. This is
also true for other controls when we look at white and black students separately. The
only variable that is significant at the 5 percent level is the dummy for coloured re-
spondents in the full sample (columns 1-2). The dummy for Indian/other is significant
at the 10 percent level in column 1, not in column 2. To some extent, this pattern is
to be expected: groups that have lower population shares in the dorms compared to
black students (the omitted category) mechanically have a higher probability of getting
a roommate of a different race.?

In panel B of Table 2, we look at the correlation between the probability of being in
a mixed room and explicit inter-racial attitudes at baseline. Once again, the allocation
to a mixed room is not significantly correlated with pre-treatment attitudes towards
inter-group interaction.

In panel C of Table 2, we test for sorting by forming all N % (N — 1) possible
dyads and estimating the probability that two individuals ¢ and j are in the same room
as a function of the distance in observables between ¢ and j. In particular, we follow
Fachamps and Gubert (2007) and Caprettini (2021) and estimate the undirectional

dyadic regression:

SameRoom;; = a+ B|X; — X;| +v(X; + X;) + €55 (1)

22Note that the number of observations in columns 3 and 5 (or 4 and 6) do not sum up to 499
because the full sample includes coloured students and other races. While we do not have a large
enough sample to run separate estimations for these groups, when we pool them with black students
the results are very similar to those reported in columns 5-6 (results available from the authors).

23 Appendix Table A5 shows the results of a simulation exercise where we randomly assign roommates
within dorms 10,000 times and compare the distribution of the simulated coefficients to the estimated
coefficients of Table 2, Panel A. Specifically, the empirical p-values in columns 2 and 4 of Table
A5 represent the fraction of simulations in which the simulated coefficient is smaller than the actual
coefficient of Table 2. Based on this exercise, the only variable for which we detect significant deviation
from random assignment is the dummy coloured.
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where SameRoom;; takes value one if ¢ and j are assigned to the same room, and
X includes baseline values of the IAT scores, attitudes and socio-demographic char-
acteristics. The coefficient of interest is 5: a negative value of this coefficient would
indicate sorting, i.e., that individuals who differ more in observables are less likely to be
roommates.?* Importantly, we show that differences in IAT scores do not predict being
roommates, neither for the Race nor for the Academic TAT and there is no sorting on
explicit attitudes either. We find some sorting on the UCT admission score (but not
on attending private school) and on consumption (but not on wealth).

Finally, we perform two placebo tests. In Appendix Table A6, we run a regression
using as dependent variables the lagged values of IAT scores and the Index of Attitudes,
which are the outcomes we have for both baseline and follow-up (GPA and lab games
are not available at baseline). We include as regressors our treatment variable and
individual controls, and we show results with and without roommate’s controls. The
results show no evidence of sorting.

Overall, the results in tables 1 and 2 and the auxiliary tests performed increase
our confidence that the roommate assignment mechanism can be considered as good as

random for the purpose of our analysis.

4 Empirical strategy

To estimate the effects of exposure to a roommate of a different race on our outcomes
of interest, we estimate the following benchmark specification on the full sample and

on the subsamples of black and white respondents:

Yijee = aYijro + BMix Roomyg + v Race; + AXiko + 11X ko + @ RaceGrp; x 6i, + €4 (2)

where Y, is the the outcome for student 7 paired with student j, in residence £, in the
follow-up survey (time ¢) and Yo is the baseline (time 0) value of the same variable;
MixRoom is a dummy equal to 1 if at baseline the student was assigned a roommate of
a different race; Race; is a vector of race dummies (White, Coloured, Indian or Asian
or Other, with Black as omitted category); X0 is a set of individual controls measured
at baseline that include: gender, UCT admission score, household wealth, the student’s

monthly consumption expenditure, and a dummy equal to one if the respondent is not

2 The term (X; + X ;) is included to capture level effects and, as discussed in Fafchamps and Gubert
(2007), its coefficient is not interpretable. For this reason, we do not display it in the table.
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from South Africa.?® The vector X jko 1s the same set of controls for the roommate; 0y, is
a set of residence dummies, and &, is the error term.?® For the purpose of introducing
race X residence fixed effects in the full sample specifications, we aggregate race groups
into: Black, White, and a residual category — hence the variable RaceGrp— due to the
small number of observations in other groups.

Our coefficient of interest is . When the outcome of interest is the IAT, a positive
value of this coefficient indicates a reduction in prejudice against the black group (recall
that negative values of IATs indicate negative stereotypes against black relative to white
individuals, and positive values indicate stereotypes in favor of black individuals). Due
to the way in which the IAT is defined, if each group became less prejudiced towards
the other as a result of contact, this would imply movements of the IAT in opposite
directions: 3 > 0 for white individuals and 8 < 0 for black ones. For this reason, when
the outcome is the IAT we estimate a simplified version of (2) on the black and white
subsamples separately.?”

For our other outcomes of interest —academic performance, attitudes and prosocial
behavior— we estimate (2) both in the full sample and in the two subsamples, but with-
out including the lagged dependent variable when not available (e.g., because academic
grades or lab experiments are only measured at follow-up).?® Also, when the dependent
variable is academic performance, we add a set of dummies indicating the program
in which the student is enrolled in. We estimate (2) using OLS with standard errors
clustered at the room level. For those attitudinal variables that are categorical (and

ordered), we employ an ordered logit model.

25 Household wealth is an index that measures per capita ownership of durable goods in the respon-
dent’s household. It is calculated by applying principal component analysis to the following categories
of goods: computer, fridge, TV, landline and mobile phones, bicycles, motorbikes, bakkies, cars, elec-
tric stove, gas stove, kettle, and geyser. Consumption includes expenditure in the last month on
lunches, dinners, food, alcohol, cigarettes, cell phone minutes and entertainment.

26To avoid restricting the sample due to missing values of some control variables, for control variables
other than the baseline IAT score we replace missing values with the means and include in the regression
dummies taking value one for those observations in which the missing value has been replaced.

2T<Simplified’ refers to the fact that the race dummies Race; are obviously omitted, and instead of
RaceGrp; * 6, we have .

28In the specifications where the dependent variable comes from the prisoner’s dilemma game, we
also include a dummy for whether the respondent knows the game player he/she has been matched
with.
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5 Results

5.1 Implicit Association Tests

Table 3 contains our first main result. It reports estimated coefficients for white and
black respondents separately. Standard errors in parentheses are clustered at the room
level, and p-values in square brackets are adjusted for multiple hypothesis testing using
Westfall and Young’s (1993) free step-down resampling method for the family-wise error
rate (FWER).?

The coefficient on Mized Room captures the change in IAT for students who have
been allocated a roommate of a different race, compared to students who have a room-
mate of their own race. We find that exposure to a roommate of different race signifi-
cantly reduces prejudice against black individuals for white respondents (column 1) and
has no significant effect for black ones (column 2). The magnitude of the effect for the
white subsample (0.316) corresponds to a 0.63 standard deviation increase in the Race
IAT, and indicates that exposure to a different race brings the average white respondent
to the same level of prejudice as the average black respondent.?® Although the psychol-
ogy literature tends to consider the Race [AT as somewhat ‘hardwired’, it has been
shown to respond to stimuli that address inter-group bias.?! In our setting, treatment
consisted in daily, intense exposure to a member of the out-group for a full academic
year, hence it is plausible that it succeeded in changing deeply rooted stereotypes.

The coefficient on Mized Room in the black subsample has the opposite sign (in-

dicating a relative movement in favor of the other group) but is not significant. The

29We calculate the adjusted p-values with 10,000 replications. We first randomly assign individuals
to a mixed or non-mixed room and then we assign them a roommate with the same residence and
gender that matches this characteristic (i.e., different race for a mixed room and same race for a
non-mixed room). This allows us to keep the number of treated individuals constant in each iteration.

The outcome families differ from table to table, but within each table, a family consists of hypotheses
with the same sub-sample. In Table 3 the p-values are adjusted for Race TAT and Academic TAT for
the white and black subsamples separately. In Table 4 the p-values are adjusted for GPA, number of
exams passed, and eligibility to continue. In Table 6 the family of outcomes includes the indexes of
friendship, attitudinal measures and pro-social behavior. The results are similar if we use Anderson’s
False Discovery Rate (FDR) g-values (results available from the authors).

30To understand whether the reduction in white respondents’ negative stereotypes is driven by being
exposed to rommates with a relatively high academic quality, we tried interacting Mired Room with
the roommate’s UCT admission score. The coefficient on the interaction term is insignificant (results
available from the authors).

31For example, Rudman, Ashmore and Gary (2001) report evidence from two experiments showing
that students enrolled in a prejudice and conflict seminar have lower implicit stereotypes after 14
weeks, compared to a control group. The seminar was taught by an African American professor, and
involved students engaging in discussions on inter-group conflict.
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lack of a significant effect on black respondents is not surprising in the context of psy-
chological theories of intergroup contact. Pettigrew and Tropp’s (2006) meta-analysis
found that the effect of interaction on the reduction of intergroup bias was significantly
stronger for members of ‘high-status’ groups than for members of ‘low-status’ groups.
While the literature reviewed by these authors mostly includes lab experiments and
correlational studies, our findings confirm that this result holds in a field setting when
we exploit exogenous variation in contact.

In columns 3 and 4, the dependent variable is stereotypes regarding academic per-
formance, as measured by the Academic IAT. This variable captures the belief on the
relative academic ability of black students versus white ones at the end of the first year,
i.e., after the respondent has seen the performance of the roommate but also of other
students at UCT. Results show that, the simple exposure to members of another race
does not change stereotypes on academic ability. In fact, we can reject that the effect of
Mized Room is the same on the Race IAT and on the Academic IAT using a Seemingly
Unrelated Regression model (p-value 0.03).%2

The results in Table 3 condition on roommate characteristics in order to isolate
the effect of roommates’ race. In Appendix Table A7, we replicate Table 3 without
including roommate controls.>®> The estimates are very similar to those reported in
Table 3, although the coefficient on Mized Room in the white subsample drops by
about 1/3 and is less precisely estimated. This suggests that part of the overall effect
of exposure to a different group comes from the characteristics of that group.

Finally, in Appendix Table A8 we estimate the effect of roommate’s race on IAT
scores, separately by race of the roommate. We pool the three groups of coloured, Indian
and Asian respondents due to the small sample size. We find that for white respondents
(column 1), both rooming with a black and rooming with a coloured/Indian/Asian,
reduces implicit bias, i.e., increase the Race IAT. The effect is more precisely estimated
for black roommates, but we cannot reject that the two coefficients are the same (p-
value 0.389). For black respondents (column 2) having non-black roommates reduces
the Race IAT, but not in a significant way. Again, we cannot reject the coefficients for

white and coloured/Indian/Asian roommate being the same. For the Academic IAT,

32While we find effects on the ‘taste-based’ IAT (Race IAT) and not on ability stereotypes (Academic
IAT), Beaman et al. (2009) find the opposite: exposure to female leaders reduced gender-occupation
stereotypes, but left the association of gender with concepts of good and bad unaffected.

33When omitting roommate controls we estimate the overall effect of exposing someone to a person
of a different race, including the differences in socioeconomic characteristics that come with it. This is a
relevant policy benchmark for assessing the overall effect of mixing students from different backgrounds.
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we do not detect any significant effect, consistent with Table 3.

5.2 Academic Performance

A central motivation underlying the policies of many universities that apply random
assignment of roommates is to mix students who have different academic achievement.
It is therefore important to investigate the effect of having a roommate of a different
race on a student’s academic performance.

Appendix Figure A3 shows the distribution of the average (standardized) GPA for
black and white students at the end of the first academic year.?® White students have
a higher academic performance compared to black ones, and the gap is substantial: the
mean GPA for white students is 0.59 while that for black ones is —0.23 (see Appendix
Table A4).

In Table 4 we test whether having a roommate of a different race significantly
affects this gap, using three different outcomes for academic performance. In column
1 the dependent variable is the student’s GPA at the end of the first year. Regressors
(not shown) include all the controls of the benchmark specification (see Table 3) for
the respondent and for the roommate, plus academic program fixed effects.>® Panel B
shows that black students who share the room with someone of a different race improve
their GPA by 0.257, corresponding to .27 of a standard deviation of the variable. The
coefficient is significant at the 5 percent level even after adjusting for multiple hypothesis
testing. The magnitude of the implied effect amounts to closing about 1/3 of the gap
in the average GPA between white and black students. For white students, being in a
mixed room has no significant impact on GPA (panel A): the estimated coefficient is
very close to zero (—0.028, with a standard error of 0.243). While we have relatively
low statistical power for the white subsample, the size of the effect for this group is one
order of magnitude smaller than that for black students.*® The average effect on the
full sample is positive but insignificant (panel C).

In the remaining specifications of Table 4, we consider two additional measures of
academic performance. The dependent variable in column 2 is the number of exams

passed during the first year (ranging from 0 to 9). Being allocated to a mixed race

34The pattern when we pool black, coloured and other race students in a single category is very
similar to that of black students alone.

35 Academic programs are a subdivision of college tracks within each faculty. Within each academic
program, students in the first year typically take the same (compulsory) courses.

36Given our sample size, we can rule out a deterioration of more than 0.58 standard deviations and
an improvement of 0.52 standard deviations in the GPA of white students.
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room increases the number of exams passed in the first year by .45 on average (panel
C). This effect is particularly strong among black students: an increase of 0.65 exams
(corresponding to 0.23 std. dev.), significant at the 5 percent level (panel B). For white
students, we find a small and insignificant negative impact (—0.17, corresponding to
0.07 std. dev.) (panel A). The improvement for black students is noteworthy, as the
difference in the number of exams passed between white and black students in same
race rooms is quite striking: 2 exams.

In column 3, the outcome we consider is FEligible to continue, an assessment made
by the Faculty Examination Committee based on the number of exams passed and the
grades of each student. This variable takes value 1 if the individual is declared eligible
to continue studying, possibly subject to passing makeup exams, and 0 otherwise. Once
again, students in mixed rooms are more likely to be eligible to continue and this effect
is driven by black students. For this subsample the estimated effect of 15.2 percentage
points implies an 18 percent increase over the mean in same race rooms, significant at
the 1 percent level. In this case the effect on white students is actually positive (+5
percentage points), albeit insignificant.

In the last column of Table 4 we estimate the effect of having a roommate of a
different race on a summary index of performance, computed as the first principal
component of GPA, Number of exams passed and Eligible to continue. Being in mixed
room is strongly positively correlated with the index of performance in the full sample
(40.29 std. dev. ) and for black students (a coefficient of 0.44, corresponding to 0.38
std. dev. for this sample). The impact for white students is virtually zero.

Estimates without controls for roommate characteristics are reported in Appendix
Table A9. The results are very similar to those in Table 4. Appendix Table A10
reports estimates for academic performance in the second year. Given that students
are free to change room —and to leave the residence altogether— in their second year, it
is interesting to test whether the effects of exposure during the first year are persistent.
Table A10 shows that the effect on GPA fades away, while the effects on the number of
exams passed and on eligibility to continue remain significant in the full and in the black
sample, and of similar magnitude (the effect is actually bigger for the number of exams
passed, amounting to one extra exam).3” This is remarkable because the outcomes in

Table A10 do not cumulate performance in years 1 and 2, but only refer to year 2, i.e.:

37The lack of persistence of the gains in GPA may suggest that, in their second year, students who
had been exposed to a roommate of a different race focus on staying on track more than on improving
their grades in every exam.
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GPA in second-year exams, number of exams passed in the second year, and eligibility
to continue to the third year.

What explains the impact of inter-group contact on performance? The first, obvious
channel may be ‘standard’ academic peer effects. Since UCT applies a certain degree of
affirmative action in admissions, black students have on average lower UCT admission
scores compared to other groups, reflecting the legacy of unequal apartheid schooling
systems by race. This implies that black students who have a non-black roommate are
on average matched with someone who has a stronger academic background. Thus, one
may conjecture that it is not exposure to a member of a different race, but exposure to
a higher-achieving peer that generates the performance gains for black students.

This explanation is not supported by the data. First of all, the benchmark regres-
sions in Table 4 directly control for roommate’s achievement (proxied by UCT admission
score) and this variable is never significant.®® Appendix Table A11 further corroborates
this evidence. In columns 1 and 2, we control for whether a black student and their
roommate are in the same faculty (30 percent of the students in our sample are). For
freshmen in the same faculty it should be easier to study together or help each other
with coursework. In fact, being in the same faculty significantly predicts that two room-
mates study together (column 6). However, in columns 1-2, the interaction of Mized
Room with an indicator for same faculty has a positive, but insignificant, coefficient.
Similarly, having at least one course in common with a roommate does not have a sig-
nificant effect on performance for black students in mixed rooms (the coefficient on the
interaction term in columns 3-4 is small and insignificant).? Finally, students in mixed
rooms are neither less nor more likely to study with their roommate than students in
same race ones (columns 5-6). These findings suggest that ‘standard’ academic peer
effects stemming from exposure to a higher-achieving peer or from studying together

do not account for the higher academic performance of black students in mixed rooms.

38 Although it may seem surprising, the result that roommate’s baseline ability does not predict
performance is not uncommon in the peer effects literature. For example, Sacerdote (2001) shows that
freshman and senior year GPA are significantly predicted by one’s own high school academic score,
but do not respond to the roommate’s score. A similar result is reported by Angrist (2014), who finds
that roommate’s SAT reasoning score is unrelated to a student’s own GPA. Finally, Zarate (2021)
shows that being assigned to a neighbour with high admission score in Peruvian boarding schools does
not improve academic performance on average. For low-achieving girls the effect is actually negative,
which the author attributes to a decrease in self-confidence.

39For each student in our dataset, we have administrative data on the list of courses they took in the
first year, hence we can observe whether an individual and his/her roommate took the same course.
Note that during freshman year the list of courses is essentially predetermined by the requirements of
each program, so concerns of endogeneity in course choice should not affect our estimates.
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An alternative explanation may be the reduction in stereotype threat perceived by
black students (e.g., Steele and Aronson, 1995), possibly triggered by the (positive)
change in attitudes of their roommates, for students in mixed rooms.*’ Although we
do not have direct evidence in this respect, in order to further explore the mechanisms
of interaction, in the next section we examine the effects of roommate race on a variety

of attitudinal and behavioral measures.

5.3 Attitudinal and behavioral measures

Our final set of results test for the presence of behavioral changes induced by inter-
group interaction that could be consistent with the stereotype reduction and academic
gains documented above. We start from a set of 15 outcomes that include behavioral
and attitudinal measures that we collected through our survey and through lab experi-
ments. To avoid over-rejecting the null hypothesis due to multiple inference (Anderson,
2008), we first group the 15 outcomes into three main indices that aggregate information
across related variables: we label them ‘friendship’, ‘explicit attitudes’ and ‘prosocial
behavior’. Since the original outcomes are measured at different levels (some are binary,
other ordinal, other continuous), we use as a summary index the first principal compo-
nent computed using the polychoric correlation matrix of the outcomes in each group,
which is theoretically invariant to changes in the number of levels. We also construct a
global index of ‘social behavior’ that extracts the first principal component from all 15
outcomes at once. Since even with the summary indices we are still testing multiple hy-
potheses, we also report FWER-adjusted p-values in square brackets, applying Westfall
and Young’s (1993) resampling method with 10,000 iterations. Table freports these
estimates; results for the disaggregated individual outcomes are reported in Appendix
Tables A12, A13 and A14.%

Column 1 of Table 5 reports the effect of having a roommate of a different race on
inter-racial friendships. The index of friendships includes the following variables: (i)
the number of times the respondent socialized with someone of a different race in the

last month (excluding the roommate); (ii) the last time the respondent socialized with

“0For a meta-analysis that is critical of the stereotype threat literature, see Flore and Wicherts
(2015).

41The smaller sample size in Table 5 is due to some missing values in the underlying variables that
enter the indexes. As a robustness check, in Appendix Table A15 we replicate Table 5 replacing the
missing values of each constituent variable with its mean, and adding among the controls corresponding
dummies for missing values. This way the full sample is used in Table A15. We find very similar results
both in terms of magnitude and statistical significance.
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people of a different race;*? (iii) the fraction of actual friends and study mates of a
different race (excluding the roommate);** (iv) the number of desired friends of a differ-
ent race in a hypothetical leisure group and in a hypothetical study group (excluding
the roommate).** Panel A shows that exposure to a roommate from a different racial
group induces an increase in inter-racial friendships for white students in line with our
previous results for the Race IAT. This effect is significant at the 5 percent level after
adjusting for multiple hypothesis testing, both in the white subsample (panel A) and in
the full sample (panel C). In the black subsample, the effect is positive but insignificant
(panel B). The stronger result for white students is in line with our previous results
for the Race IAT. Note that these effects are not mechanical given that we exclude the
roommate from the friends or study mates. When we look at the individual variables
composing the index of friendship (Appendix Table A12), we find that having a room-
mate of a different race generally has a positive impact on all components, for both
white and black respondents, though the effect is typically less precisely estimated for
the latter. These findings suggest that contact with a roommate of a different race
leads to changes in the pattern of social interactions, which likely affects a range of
individual outcomes, including stereotypes and academic performance.

In column 2, we measure the effect of the treatment on an index of explicit atti-
tudes. This index includes the following five variables: (i) the frequency with which the
respondent talked about discrimination and racial bias with friends in the last month;*
(ii) an indicator for whether the respondent feels comfortable talking to people about
race and discrimination; (iii) a dummy taking value one if the respondent disagrees
that affirmative action in university admissions should be abolished; (iv) an indicator
for whether the individual disagrees with the statement: “I would probably feel a little
self-conscious dancing with a person of another race in a public place”; and (v) an in-
dicator for whether the individual disagrees with the statement “I would probably feel
a little self-conscious having a girlfriend or boyfriend of another race”. The coefficient
on Mized Room is positive and significant in the full sample (panel C), indicating that
on average exposure to a roommate of a different race improved inter-racial attitudes.

When we disaggregate by race of the respondent, again we find that the effect is driven

42Possible responses were: yesterday, last week, last month, last year, never.

43Friends were defined as “those you can turn to for help if needed” and we asked respondents to
list the first name, gender, age and race of up to five friends.

“We asked our respondents how many people of different race they would want in a group of 7
people (including themselves), and they could choose a number between 0 and 6.

45Possible answers were: never, rarely, sometimes, most of the time, always.
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by white respondents (panel A), consistent with the reduction in negative stereotypes
by this group that emerged from our IAT results.

Column 3 examines impacts on prosocial behavior, measured through an index that
aggregates behavioral and experimental measures, in particular: (i) membership in
community service or volunteer organizations; (ii) the amount of money given to a
charity in the past year; and two experimental measures elicited through a prisoner’s
dilemma game: (iii) an indicator for whether the respondent chose to cooperate, and (iv)
an indicator for whether the respondent believed that the partner would cooperate.*®
Our estimates suggest an improvement in prosocial behavior for all groups, but the
effect is significant at the 10 percent level only for white students.

Finally, in the last column of Table 5, we aggregate all individual outcomes into a
‘global’” index of social behavior. We find positive and significant effects in the full and in
the white sample, and a smaller (positive) insignificant effect in the black sample. The
pattern for explicit attitudes and behaviors thus mirrors our earlier findings on implicit
attitudes, where the strongest effects of inter-racial contact on stereotypes were found
among white respondents.

As a last test of behavior change, we adopt a revealed preference approach and study
residential choices for the students in our sample after the first year. If the students
have opted to remain in the residences, through the administrative data we know in
which residence and room they are and, if it is a double room, we know the identity
of their roommate. If the students have left the university residence system, we do not
have any information on their location.

Column 1 of Table 6 shows that having been assigned a roommate of a different
race in the first year is uncorrelated with the choice of staying in a university residence
during the second year. Column 2 shows insignificant effects also for the probability of
being in a residence and in a mixed room in year 2. Finally, column 3 shows that mixed
room status in year 1 does not predict the probability of being in a residence and with
the same roommate in year 2.

These results are encouraging because, if inter-racial contact had generated signifi-
cant ‘unhappiness’, we would expect students in mixed rooms to be more likely to opt
out of the residence system altogether in the second year —or at least less likely to be

in a mixed room or with the same roommate—, while we find that this is not the case.

46Tn our sample, 57 percent of the subjects chose to cooperate and 61 percent stated that they
believed the partner would cooperate.
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6 Conclusions

Social diversity does not always translate into equal opportunities for different groups
in society: concerns exist about the possibility that today’s schools, workplaces and
social networks display significant segregation along income or racial lines. Integration
policies have been proposed as a way of improving equality of opportunities but also
of reducing inter-group prejudice and conflict. In this paper, we take advantage of a
policy designed to randomly allocate roommates in some residences at University of
Cape Town to investigate the effects of exposure to individuals of a different race on
implicit and explicit attitudes, behavior and academic performance. To the best of our
knowledge, ours is the first attempt to jointly study implicit bias, as measured by the
Implicit Association Test (IAT), and academic performance in the context of a real
world policy setting.

Our results point to a number of positive effects from inter-racial contact generated
through this policy. First, we find that living with a roommate of a different race during
the first year reduces white students’ negative stereotypes against black individuals, as
measured by the TAT. This effect is quite remarkable because a number of transforma-
tion initiatives have happened in post-apartheid South Africa that have made inroads
in reducing the salience of race. Yet, the interaction generated by the roommate allo-
cation policy is able to (further) reduce prejudice. Second, we find significant positive
effects also on explicit attitudes towards the other race and on inter-racial friendships,
again most pronounced for white respondents. Third, we show positive effects of inter-
group contact on the academic performance of the negatively stereotyped group: black
students in mixed rooms significantly improved their GPA, passed more exams and
were more likely to be eligible to continue university. The latter two effects (but not
the first) persisted into the second year of university, when students may have changed
residential setting. Interestingly, these effects are not driven by roommate’s academic
achievement (as proxied by the UCT admission score).

Our results are potentially important for the literature on academic peer effects,
which has focused on the potential benefits of integration in terms of exposure to a
different set of skills. Our findings point to the importance of assessing the impact
of integration policies on both attitudinal measures (e.g., stereotype reduction) and
performance, given that the two may positively reinforce each other.

It is worth discussing to what extent our findings generalize beyond the context we

study. Our experiment takes place in South Africa, a place that is certainly at the
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higher end of the distribution if one considers its history of inter-racial conflict and the
significance of racial stereotypes. If anything, we think that this should have reduced
the ex ante probability of success of a policy like the one we study. First, many would
assume that such stereotypes were so deeply ingrained that it would have been difficult
to affect them; second, because a large number of ‘transformation’ initiatives have been
put in place in South Africa since the end of apartheid, the marginal effect of the
roommate allocation policy we study may have been assumed to be small. The fact
that in-depth interaction with the other group can reduce negative stereotypes even in
historically charged contexts is a very encouraging message in this respect.

A second issue to consider in assessing external validity is that our sample is made
of university students who are certainly not representative of the entire South African
population. On the one hand, these students are likely to be the political and economic
elites of tomorrow’s South African society, so that a change in their attitudes and
behavior can bring a certain significance for the country as a whole. On the other hand,
if we consider how this may have affected our estimates, the direction of a potential bias
is not obvious. If these students are more ‘malleable’ than the general population, then
our estimates would be an upper bound. But if they were already more open-minded
and less reliant on preconceptions when they entered university, then there would have
been a lower margin for the intervention to have an effect and the bias could be in the
opposite direction.

Overall, we believe the specificity of the South African context should not be seen
as a limitation of our results but, if anything, a strong proof of concept. More work
to investigate the generalizability of our findings to different social and economic envi-
ronments will help improve our ability to design integration policies in our increasingly

diverse societies.
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Figures and Tables

Figure 1: Stereotypes as measured by IAT at baseline

Race IAT

Panel A: Race IAT

Whites ————- Blacks

Academic IAT

Panel B: Academic IAT

Note: Density of the Race and Academic IAT scores at baseline. Lower values of the score
indicate more negative stereotypes towards blacks relative to whites.
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Table 1: Descriptive statistics

Full Sample Mixed Room Non-Mixed Room Mixed rooms - Non-mixed rooms
Mean Std. Dev. Mean Std. Dev.  Mean Std. Dev. Beta P-value
) (2 3) “ 5 (6) @) (®)

Panel A: Full Sample (N=499)

Race IAT -0.193 0.517 -0.252 0.496 -0.167 0.524 -0.057 0.308
Academic IAT -0.213 0.494 -0.206 0.512 -0.216 0.486 0.048 0.374
UCT admission score g 463%%x 0048  0.466***  0.050 0.462%**  0.048 0.000 0.923
Wealth Index 0.024 2.122 0.045 1.890 0.014 2.223 -0.316 0.147
Consumption 0.926 0.847 1.021 0.929 0.882 0.804 0.083 0.343
Foreign 0.112 0.316 0.140 0.348 0.099 0.300 0.037 0.286
Private high school 0.601 0.490 0.618 0.487 0.594 0.492 -0.021 0.688
Panel B: Whites (N=117)

Race IAT -0.354 0.505 -0.318 0.465 -0.372 0.525 0.047 0.667
Academic IAT -0.250 0.463 -0.229 0.488 -0.261 0.452 0.015 0.882
UCT admission score 0.487*** 0.039 0.487*%* 0.042  0.487*%** 0.038 0.003 0.725
Wealth Index 0.838 1.804 0.459 1.295 1.028 1.991 -0.613%** 0.103
Consumption 1.182 0.912 1.181 1.007 1.183 0.868 0.002 0.990
Foreign 0.068 0.253 0.103 0.307 0.051 0.222 0.067 0.210
Private high school 0.744* 0.439 0.692 0.468 0.769* 0.424 -0.079 0.390
Panel C: Blacks (N=332)

Race IAT -0.119 0.520 -0.174 0.538 -0.103 0.514 -0.081 0.239
Academic IAT -0.188 0.498 -0.139 0.514 -0.203 0.494 0.062 0.341
UCT admission score 0.453%%** 0.048 0.451%%* 0.050  0.453%%* 0.047 -0.001 0.833
Wealth Index -0.380 2.051 -0.521 1.580 -0.339 2.170 -0.165 0.533
Consumption 0.809 0.800 0.894 0.901 0.784 0.769 0.130 0.204
Foreign 0.120 0.326 0.147 0.356 0.113 0.317 0.033 0.449
Private high school 0.536 0.499 0.533 0.502 0.537 0.500 0.001 0.983

Notes: The difference in col. (7) is the coefficient of the dummy Mixed Room in a regression that includes Race X Residence fixed effects in Panel A and Residence
fixed effects in Panels B and C. UCT admission score is the sum of high school final grades, with weights depending on the specific department the student enrolls in;
Wealth index measures per capita ownership of durable goods in the respondent's household and is constructed applying principal component analysis to the following
categories of goods: computer, fridges, TV, landline and mobile phones, bicycles, motorbikes, bakkies, electricity, gas, kettles, geysers and cars; Consumption is the
monthly consumption (in Rands) on lunches, dinners, food, alcohol, cigarettes, cell phone minutes, entertainment; Foreign is a dummy equal to one if the respondent is
not from South Africa; Private high school is equal to one if the respondent was enrolled in a private high school before joining UCT.
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Table 2: Probability of being in a mixed room at baseline

Sample: Full Sample Whites Blacks
@) 2) 3) ) ©) (0)
Panel A: Dependent variable = 1 if roommate of a different race at baseline
Race IAT -0.038 -0.021 0.075 -0.002 -0.068 -0.023
(0.037) (0.039) (0.084) (0.082) (0.047) (0.049)
Academic IAT 0.036 0.037 -0.019 -0.016 0.057 0.020
(0.040) (0.040) (0.117) (0.113) (0.048) (0.048)
White -0.028 -0.071
(0.124) (0.126)
Coloured 0.627 0.647
0.234 0.256
Indian/Other 0.432 0.459
0.239 0.262
UCT admission score -0.011 -0.013 0.494 0.858 -0.089 -0.106
(0.4406) (0.421) (1.214) (1.254) (0.520) (0.494)
Foreign 0.092 0.090 0.199 0.118 0.083 0.058
(0.078) (0.073) (0.198) (0.196) (0.090) (0.084)
Private high school -0.020 -0.018 -0.161 -0.141 0.001 0.003
(0.042) (0.041) (0.112) (0.120) (0.050) (0.049)
Wealth index -0.016 -0.014 -0.031 -0.041 -0.013 -0.007
(0.008) (0.008) (0.021) (0.024) (0.010) (0.010)
Consumption 0.026 0.017 0.030 0.039 0.028 0.021
(0.024) (0.021) (0.055) (0.050) (0.029) (0.025)
R-squared 0.232 0.266 0.214 0.367 0.037 0.143
No. Obs. 499 499 117 117 332 332

Panel B: Dependent variable = 1 if roommate of a different race at baseline

Index of Attitudinal measures 0.011 0.015 0.050 0.042 -0.004 -0.007
(0.018) (0.017) (0.037) (0.040) (0.025) (0.023)
R-squared 0.238 0.268 0.241 0.390 0.031 0.137
No. Obs. 455 455 112 112 295 295
Roommate controls -- X -- X -- X
Residence FE -- -- X X X X
Race X Residence FE X X -- - - -~
Panel C: Dependent Variable = 1 if individuals i and j are in the same room
Difference in Race IAT 0.000905 (0.000744)
Difference in Academic IAT 0.000576 (0.000747)
Difference in Index of Attitudinal measures 0.000307 (0.000348)
Difference in UCT admission score -0.000950 (0.000367)
Difference in Wealth index -0.000030 (0.000168)
Difference in Consumption -0.001330 (0.000588)
Difference in Foreign -0.002940 (0.00181)
Difference in Private high school -0.000794 (0.000685)
No. Obs. 59,522

Notes: In Panels A-B we report OLS estimates for the probability of being in a mixed room. Each observation is a respondent. Standard errors in
parentheses are clustered at the room level. In Panel C, we report dyadic regressions for the probability that any two individuals within a residence are
in the same room. Each observation is a pair of respondents. Standard errors in parenthesis are corrected for dyadic correlation following Fafchamps
and Gubert (2007) and Caprettini (2021). The dyadic regression also includes among the controls the sum of each variable across individuals i and j
and Residence fixed effects. Variables are defined in the footnote of Table 1.
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Table 3: Stereotypes and exposure to a roommate of different race

Dependent variable: Race IAT Academic IAT
Sample: Whites Blacks Whites Blacks
A 2) 3) “4)
Mixed Room 0.316 -0.094 0.014 -0.009
0.140 (0.069) (0.107) (0.059)
[0.055] [0.319] [0.992] [0.884]
Controls® X X X X
Roommate controls” X X X X
Mean of dep.var. in same race room -0.423 -0.097 -0.293 -0.185
R-squared 0.217 0.097 0.266 0.087
No. Obs. 117 332 117 332

Notes: OLS estimates with standard errors in parenthesis clustered at the room level. P-values in square brackets are
adjusted for multiple inference using the resampling method of Westfall and Young (1993) with 10,000 interactions.
Higher values of the dependent variable (IAT) indicate less prejudice against blacks. All control variables are measured at
baseline. All specifications include Residence fixed effects. (a) Controls include: IAT at baseline, female, UCT admission
score, wealth index, consumption, foreign, private high school, as defined in the footnote of Table 1. (b) Controls for
roommate include: UCT admission score, wealth index, consumption, foreign and private high school (female not included,

as all rooms are single sex).
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Table 4: Impact on academic performance

Number of exams Eligible to Index of Academic

Dependent variable: GPA passed continue Performance
€)) (2) 3) “
Panel A: Whites
Mixed Room -0.028 -0.168 0.050 0.010
(0.243) (0.523) (0.066) (0.259)
[0.929] [0.929] [0.789]
UCT admission score 10.812 10.553 -0.453 7.702
(2.687) (5.881) (0.634) (2.090)
Roommate's UCT admission score -0.683 -1.544 0.035 -0.640
(0.746) (1.131) (0.171) (0.675)
Mean of dep. var. in same race room 0.663 6.500 0.923 0.709
R-squared 0.576 0.727 0.436 0.426
No. Obs. 117 117 117 117
Panel B: Blacks
Mixed Room 0.257 0.645 0.152 0.443
(0.125) (0.245) (0.040) (0.141)
[0.040] [0.017] [0.001]
UCT admission score 5.505 11.441 0.738 6.158
(1.392) (2.841) (0.469) (1.618)
Roommate's UCT admission score 0.029 0.145 0.030 0.078
(0.512) (0.641) (0.107) (0.520)
Mean of dep. var. in same race room -0.268 4.506 0.852 -0.281
R-squared 0.386 0.715 0.400 0.447
No. Obs. 332 332 332 332
Panel C: Full Sample
Mixed Room 0.147 0.447 0.105 0.289
(0.102) (0.204) (0.031) (0.113)
[0.145] [0.046] [0.002]
UCT admission score 8.237 12.750 0.840 8.105
(1.204) (2.346) (0.387) (1.320)
Roommate's UCT admission score -0.098 -0.129 0.045 -0.028
(0.334) (0.474) (0.078) (0.342)
Mean of dep. var. in same race room -0.044 4.977 0.871 -0.042
R-squared 0.424 0.709 0.325 0.447
No. Obs. 499 499 498 498
Controls X X X X
Roommate controls X X X X
Academic program FE X X X X

Notes: OLS estimates with standard errors in parenthesis clustered at the room level. P-values in square brackets are adjusted for multiple
inference using the resampling method of Westfall and Young (1993) with 10,000 interactions. The dependent variable in col. 1 is the GPA
(standardized over the full sample); in col. 2 it is the number of exams passed during the first year; in col. 3 it is a dummy for being in good
standing and eligible to continue the following year; in col. 4 it is an index constructed as the first principal component of the previous three
variables. Controls and roommate controls are measured at baseline and described in footnote of Table 3. In the white and black sub-samples
(Panels A and B) we include Residence fixed effects. In the full sample (Panel C) we include the race of the respondent (White, Coloured and
Indian/Other) with Black as the omitted category and Race X Residence fixed effects. All regressions include Academic program fixed effects.
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Table 5: Impact on friendships, explicit attitudes and pro-social behaviour

Dependent variable: ‘I.ndex of Index o'f explicit Index of pr.osocial Global Index. of social
friendship attitudes behavior behavior
0] @ (€) Q)
Panel A: Whites
Mixed Room 0.477 0.671 0.438 0.760
(0.187) (0.261) (0.250) (0.294)
[0.050] [0.050] [0.094]
Mean of dep.var. in same race room -1.053 -1.642 -0.873 -1.604
R-squared 0.505 0.369 0.374 0.458
No. Obs. 94 106 94 79
Panel B: Blacks
Mixed Room 0.254 0.072 0.229 0.196
(0.170) (0.166) (0.165) (0.212)
[0.363] [0.673] [0.363]
Mean of dep.var. in same race room -1.173 -0.562 -0.651 -1.465
R-squared 0.155 0.068 0.099 0.149
No. Obs. 275 299 253 203
Panel C: Full Sample
Mixed Room 0.340 0.318 0.169 0.439
(0.128) (0.126) (0.138) (0.150)
[0.032] [0.032] [0.233]
Mean of dep.var. in same race room -1.110 -0.810 -0.705 -1.457
R-squared 0.317 0.186 0.168 0.321
411 453 388 315
Controls X X X X
Roommate controls X X X X

Notes: OLS Estimates with standard errors in parenthesis clustered at the room level. P-values in square brackets are adjusted for multiple inference using the resampling
method of Westfall and Young (1993) with 10,000 interactions. The indexes used as dependent variables are constructed using a polychoric principal component analysis.
The Index of friendship (col.1) includes the following variables: (i) no. of times respondent hung out with people of different race in the last month: =0 if never. =1 if once. =2
if 2-5 times. =3 if 5-10 times. =4 if more than 10 times; (ii) last time respondent hung out with people of different race: =0 if never. =1 if last year. =2 if last month. =3 if last
week. =4 if yesterday; (iii) fraction of friends and study mates of a different race (excl. roommate); (iv) Preferred number of people of different race in leisure group and
academic group. The Index of explicit attitudes (col.2) includes: (i) “In the last month. how often did you talk with any friends of yours about topics of discrimination.
prejudice and racial bias?”: =0 if never. =1 if rarely. =2 if sometimes. =3 if most of the time. =4 if always; (ii) a dummy for whether respondent is comfortable talking about
race; (iii) a dummy for whether respondent does not agree that affirmative action in University admission should be abolished; (iv) a dummy for whether respondent do not
feel conscious dancing with a person of another race; (v) dummy for whether respondent do not feel conscious having a boyfriend/girlfriend of another race. The Index of pro-
social behavior (col. 3) includes: (i) member of community service or volunteer organization; (ii) amount of money given to charity in the past year; (iii) dummy for whether
respondent cooperated in the prisoner dilemma game; (iv) dummy for whether respondent believed partner would cooperate in prisoner dilemma. The Global Index of social
behavior (col.4) includes all the variables listed for the previous three indexes. In the white and black sub-samples we include Residence fixed effects. In the full sample we
control for the race of the respondent (White, Coloured and Indian/Other) with Black as the omitted category and Race X Residence fixed effects. All regressions include
individual controls and roommate controls as described in the footnote of Table 3.
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Table 6: Residential choices at the end of the first year

Sample: Whites Blacks Full sample
) 2) 3)

Panel A: Dependent Variable = Still in Residence in year 2

Mixed Room 0.014 0.061 0.073

(0.110) (0.055) (0.048)

Mean of dep.var. in same race room 0.744 0.786 0.763

R-squared 0.134 0.084 0.118

No. Obs. 117 332 499

Panel B: Dependent Variable = Still in Residence and in Mixed Room in year 2

Mixed Room 0.084 0.009 0.039
(0.058) (0.028) (0.029)
Mean of dep.var. in same race room 0.013 0.023 0.020
R-squared 0.158 0.056 0.052
No. Obs. 117 332 499
Panel C: Dependent Variable = Still in Residence and Same Roommate in year 2
Mixed Room 0.038 0.023 0.019
(0.037) (0.026) (0.027)
Mean of dep.var. in same race room 0.026 0.027 0.026
R-squared 0.103 0.053 0.037
No. Obs. 117 332 499
Controls X X X
Roommate controls X X X

Notes: OLS estimates with standard errors in parenthesis clustered at the room level. Controls and roommate controls are
described in footnote of Table 3.
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