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Political Solutions to Discriminatory Behavior
THORBJØRN SEJR GUUL University of Southern Denmark and Aarhus University,
Denmark

Discriminatory treatment ofminorities by public authorities remains a serious challenge and breaks
with the central principles of impartiality. However, little research examines how discrimination
can be reduced through political means. This article argues that discrimination occurs when the

perceived marginal cost of serving a minority citizen exceeds the funding per user and/or when excess of
demand forces the provider to prioritize which citizens to serve. This also suggests that increasing the
funding per user and increasing supply to meet demand might reduce differential treatment. These
predictions are tested in a high school enrollment system where the funding is linked to the number of
students enrolled. Unique, fine-grained administrative data show that minority applicants are 9 percentage
points less likely to be enrolled in their preferred high school. More importantly, an administrative reform
shows how increasing the supply-side flexibility and pay per user cuts the difference in half.

INTRODUCTION

A ccording to Weber, a fundamental advantage
of modern bureaucracy is that “Everyone is
subject to formal equality of treatment; that

is, everyone in the same empirical situation.” (Weber
1947, 340). In fact, equality concerns are often a
primary argument for the choice of public provision
of a service because the private market solution would
be deemed too unfair (Le Grand 1991). However,
recently, differential treatment of minorities by public
authorities has received increased attention through-
out theWestern world (e.g., Reny andNewman 2021).
Thus, even though central principles of impartiality
are widely approved and antidiscrimination laws are
broadly set in motion (Schram et al. 2009, 401), dis-
criminatory treatment of minorities remains a serious
challenge. In addition, numerous studies employing
survey experimental (e.g., Pedersen, Stritch, and
Thuesen 2018; Schram et al. 2009) as well as field
experimental (e.g., Dinesen, Dahl, and Schiøler
2021; Einstein and Glick 2017; Hemker and Rink
2017; Olsen, Kyhse-Andersen, and Moynihan 2022;
White, Nathan, and Faller 2015) approaches confirm
that minority citizens are, indeed, treated differently
from majority citizens by public authorities. Apart
from the detrimental effects for minority citizens and
the fact that discrimination breaks with the central
principles of impartiality, research has also shown
adverse effects on political trust, efficacy, and partic-
ipation (Schneider and Ingram 1993; Soss 1999; Ziller
and Helbling 2019).
Though discrimination prevails in various encoun-

ters with public authorities and is undesirable for

several reasons, precious little research examines how
such discrimination can be reduced by political means.
More generally, reviews across disciplines agree that
“the literature does not reveal whether, when, and why
interventions reduce prejudice in the world” (Paluck
andGreen 2009, 360; see also Bertrand andDuflo 2016,
85; Paluck, Green, and Green 2019, 133). The lack of
evidencemight reflect the fact that studying sustainable
methods of reducing discrimination at the hands of
public authorities with political means proves to be an
incredibly difficult task for at least three reasons.

The first reason relates to the challenge of identifying
policies that actually reduce discrimination. Ample
psychological literature provides evidence on debiasing
interventions in the lab (Bertrand and Duflo 2016).
However, researchers have called for caution while
applying findings from the lab in the real world
(Spencer, Charbonneau, and Glaser 2016). The situa-
tions in the lab are rarely similar to what you face in the
field, and the identified interventions are not easily
controllable by political means (Spencer, Charbon-
neau, and Glaser 2016).

The second reason relates to causally identifying the
effects of such policies. Policies are often implemented
either globally treating all units, whichmakes it difficult
to generate a valid control group, or locally as a
response to specific organizational performance or
behavior, making the policy endogenous to the out-
come of interest.

The third reason relates to the challenge of detect-
ing discrimination at all. Existing studies often cate-
gorize the explanations of discrimination as based on
taste (Becker 1957), statistical associations between
minorities and specific traits (Phelps 1972), or implicit
biases (Bertrand, Chugh, and Mullainathan 2005).
Following the first and second explanation, discrimi-
nation might reflect a conscious decision. But because
discrimination is outlawed throughout the Western
world and impartiality is particularly articulated as a
virtue of modern bureaucracy, explicitly acknowledg-
ing differential treatment is unlikely. If discrimination
is caused by implicit biases that work outside the
discriminator’s conscious, people might not even be
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aware of discriminatory behavior though they might
be willing to admit it.
To identify relevant policies, this study builds a

theoretical model that suggests that discrimination
occurs due to two simple premises that often shape
the provision of public services. The first relates to a
perception of minority citizens as being more costly to
serve. The second premise is that the funding scheme
for the provider is related to the number of users they
serve. This is a typical way of funding public services
and covers various funding systems including quasi-
markets, voucher systems, and contracting out. The
model predicts that discrimination is likely to occur if
the perceived marginal cost of serving a minority
citizen exceeds the pay per user and/or excess of
demand for a provider forces the provider to prioritize
which citizens to serve—a common situation because
no price mechanism limits the demand for popular
providers (Lipsky 2010). As a consequence, the model
also suggests that increasing the funding per user and
increasing supply to meet excess of demand might
reduce differential treatment.
To examine the validity of the model, this study

focuses on a highly important context: high school
enrollment. High schools differ substantially in terms
of the quality of teaching, ability of peers, and level of
segregation seen in them. Being admitted to the high
school of your choice might also strongly affect your
engagement and commitment to the program. Also,
being admitted to a service of your choice increases the
match between individual preferences for services with
the provided service—a primary argument for offering
citizens in a democracy a choice between different
providers (Tiebout 1956). Finally, public schooling is
provided around the world and is one of the largest
public providers of service in many countries. More
specifically, this study focuses on high school allocation
inDenmark where the funding has been determined by
free school choice and the number of enrolled students
but with little supply-side flexibility since 2007. Thus,
the providers had an incentive to be selective in their
enrollment practices. In addition, previous studies have
found that minority citizens (specifically non-Western
citizens) are more likely to be referred to another class
or school than are their majority citizen peers
(Andersen and Guul 2019; Olsen, Kyhse-Andersen,
and Moynihan 2022) in a Danish context, indicating
thatminority status is, indeed, perceived as costly in this
setting.
Most importantly, an administrative reform in 2010

increased the supply-side flexibility and increased the
pay per student. The reform let the providers buy their
own buildings (instead of using them for free), thereby
increasing the ability to determine the high school
capacity locally. In exchange, the providers got an
11% increase in the pay per student. For the full
population of high school applicants (more than
115,000 applications) in Denmark from 2009 to 2012,
highly detailed register data from the enrollment pro-
cess makes it possible to observe applicants, which
high school they apply for, and whether they are
enrolled in the prioritized high school, as well as

detailed individual characteristics including measures
of academic abilities (GPA from middle school) and
minority status (non-Western applicant or not), and
link them through unique personal identifiers. This
allows this study to meet the third challenge (detecting
discrimination) by modeling the enrollment process
extremely accurately and detecting whether minority
and majority applicants in the same empirical situation
are evenly admitted to their preferred high school.

This data and a difference-in-difference design com-
paring the difference in enrollment in preferred high
schools between non-Western and Western applicants
before and after the reformmake it possible tomeet the
second challenge and identify whether these policy
changes have induced public providers to discriminate
less. Prereform fixed effects estimates within receiving
first-priority high schools and sender middle schools
show that non-Western applicants are 9 percentage
points less likely to get enrolled in their preferred high
school than are Western applicants. The reform effec-
tively eliminates half of the difference in first-priority
enrollment rate between Western and non-Western
applicants. Various robustness checks and a placebo
test support the conclusions. Particularly interestingly
and in accordance with expectations, the reduction in
discriminatory treatment of non-Western applicants
appears to be driven by oversubscribed providers.
The findings implicate that redesigning the economic
incentives in public service deliverymakes it possible to
reduce differential treatment through politically con-
trollable means.

The next section introduces the theoretical explana-
tions of discrimination and their potential political
solutions; it also reviews the sparse evidence found on
policies that reduce discriminatory treatment. The sec-
ond section develops the theoretical model and derives
its empirical implications. The third section presents
the empirical setting before the estimation strategy,
data, and measurement are discussed. The descriptive
statistics and results follow. The findings are further
discussed in relation to other possible political means of
reducing discrimination and potential mechanisms.

THEORY AND EXISTING EVIDENCE

Discrimination and Political Solutions

There are at least three theoretical explanations for
why discrimination occurs that also apply to discrimi-
nation by public authorities. First, discrimination might
be a result of racism and a distaste for minority citizens
(Becker 1957). Second, it might occur because people
make decisions based on statistical associations
between minorities and specific traits (Phelps 1972).
Finally, discrimination might occur because of implicit
biases that people unintentionally rely on in decision
making (Bertrand, Chugh, and Mullainathan 2005).
Although the first and third explanations arguably
reflect irrational and biased decision processes and
the second a more rational and potentially unbiased
response from the perspective of the minority citizen,
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the outcome is the same: you are treated according to
your minority status instead of based on your specific
situation.
Previous studies have looked into interventions that

might reduce exclusionary attitudes among ordinary
voters. For instance, Kalla and Broockman (2020) find
that nonjudgmentally exchanging narratives in inter-
personal conversations can facilitate durable reduc-
tions in exclusionary attitudes. Similarly, a recent
review by Paluck, Green, and Green (2019) has exam-
ined the support for the contact hypothesis but con-
cludes that “the jury is still out regarding the contact
hypothesis and its efficacy as a policy tool” (133).
Furthermore, it remains an open question whether
these types of interventions can reduce exclusionary
attitudes and ultimately transform into less discrimina-
tory behavior by public authorities.
Few studies have examined political solutions to

discrimination by public authorities. Generally speak-
ing there are three main political solutions to societal
problems: (1) regulatory, (2) informational, and (3) eco-
nomic (Vedung 2011). However, pure regulation
appears ineffective because antidiscrimination laws
are already set in motion in many countries (e.g., the
Civil Rights Act of 1964 in the United States). Con-
cerning informational solutions, Fang, Guess, and
Humphreys (2018) examine in a field experiment
whether government information can deter landlords
from discriminating their potential tenants through
their responses to them. However, the results are
inconclusive, and the authors suggest that this might
be explained by the fact that they need to estimate the
interaction between minority status and the policy in
question to determine the policy’s effect, which
requires additional power. Moreover, the examined
policy targets private providers and the same tools
might not be effective for public providers. In relation
to economic solutions, a further distinction between
providing economic resources and creating economic
incentives can bemade (Vedung 2011). Concerning the
first, a recent study finds that the random provision of
resources that reduces the workload for a sample of
public school teachers also reduces discriminatory
responses in a survey experiment afterwards
(Andersen and Guul 2019). Though the authors con-
clude that whether the reduction in discriminatory
responses might be temporary remains an open ques-
tion, this suggests that economic instruments might be a
way to reduce differential treatment. Concerning eco-
nomic incentives, less is known. However, the use of
economic incentives in relation to the provision of
public service is exactly what signifies market-based
reforms that introduce user choice and competition.
Therefore, the next section develops a model for how
such market-based reforms might affect discriminatory
behavior by public authorities.

Theoretical Model for Public Service
Discrimination and Reduction

Market-based reforms have gained popularity across
the globe in various service areas such as education,

health care, social services, and nursing home services
(Blöhliger 2008). These types of reforms might be
popular because it makes it possible to balance two
often conflicting goals. On the one hand, a common
rationale behind the decision to provide a service in the
public rather than the private domain is that the results
would be too unequal in the private domain (Le Grand
1991). On the other hand, a common critique of public
service provision is that it makes the provider respon-
sive to the political leadership rather than the users of
the service (Chubb and Moe 1988). To compensate for
the latter without compromising the first, a widespread
response by political authorities is to introduce ele-
ments of choice and competition. The main idea
involves two elements: (1) giving the users a choice
between at least two providers of the service in question
and (2) paying the provider a fixed price per user for
their service. The specific setup varies empirically in
many ways. Thus, a system can be created with only
public providers, only private providers, or both as long
as the government pays a fixed price for the provision
of the service. In practice, such systems are known as
quasi-markets, voucher systems, or agreements to con-
tracting out (Blöchliger 2008).

A system of choice and competition resembles a pure
private solution but with several differences. One
important difference is that the user demand for a
specific provider becomes unrelated to the price of
the service, as it is the same for all providers (typically
zero from the user’s perspective). Thus, the demand for
a specific service has other determinants. For simplic-
ity, I consider the demand exogenous in the current
model. Thus, I treat the demand for a specific provider
as fixed. The marginal cost function for the providers,
on the other hand, is expected to be closely tied to the
quantity of the service provided. This is expected for at
least two reasons. First, production costs are, in general,
expected to increase at a certain point due to disecon-
omies of scale (Boyne 1995). The second and more
important element in the cost function is specifically
linked to the marginal cost of providing service for
specific users because we would expect some users to
be more demanding or rewarding to serve than others
due to individual user characteristics. One such factor
might be minority status. Thus, some users might be
perceived as high-cost users and others as low-cost
users. Although discriminatory perceptions have given
several different explanations (as described above) for
the purpose of the model, we can be agnostic about
whether the cost assessments are accurate or biased.
Nonetheless, two experimental studies from the
educational context show what can be viewed as dis-
criminatory behavior and thereby support that public
authorities have negative perceptions of minority citi-
zens in this context. Thus,minority fathers are facedwith
more administrative burdens when they askwhether it is
possible to move their children to a new school in
Denmark (Olsen, Kyhse-Andersen, and Moynihan
2022), and Pfaff et al. (2021) show, in the context of
the US, that whether or not a parent receives a response
to a request for ameeting with a possible school for their
child depends on their religious affiliation.
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When the pay per user is fixed and the marginal cost
of increasing supply grows with the number of users
served, we would expect the providers to increase the
supply of their service as long as the marginal cost of
providing another unit of the service is below the fixed
pay per user. Note that because the pay per user is
fixed, the marginal pay per user is constant and the
marginal pay per user is equivalent to the marginal
revenue.
This simple model for the provision of service is

depicted for a specific provider in Figure 1, Panel
A. Thus, if the user demand for the service is fixed at
D1 and themarginal cost of providing the service for the
costliest user is below the pay per user P1 , we would
expect to end up in situation A where all users with a
preference for a specific provider are served by this
provider.However, if themarginal cost of providing the
service exceeds the pay per user and the demand for the
service is fixed at D2 and thus above this threshold, we
would expect the providers to choose not to enroll a
number of users. Additionally and specifically, we
would expect them to decline the users they find most
costly to enroll in the program. Asmentioned, if minor-
ity status enters this cost assessment, one implication of
such an excess of demand would be that minority users
would be rejected and thus receive differential treat-
ment (with all else being equal).
Studies from the educational policy literature on

school choice support that schools are selective in
their intake of students. Lubienski, Gulosino, and
Weitzel (2009) show that schools across three differ-
ent school choice programs in the US use a variety of
exclusionary strategies. Similar results are found in the
context of the United Kingdom by Burgess, Propper,
and Wilson (2007), who suggest that the combination
of school choice policies and limited supply-side

flexibility ultimately forces the schools to introduce
criteria for a selective intake of students. Parallel
patterns are found after the introduction of school
choice in New Zealand, where oversubscribed schools
implemented enrollment schemes and minority and
disadvantaged students became disproportionately
concentrated in specific schools (Ladd and Fiske
2001).

Instead of changing the perceived costs, one simple
solution to this type of discrimination would be to
increase the pay per user to make it more profitable
to increase supply to meet demand. Thus, if politicians
changed the pay per user from P1 to P2, we would end
up in situation B where all users preferring the specific
provider are served by this provider.

An important assumption for this to be true is
supply-side flexibility. Thus, the providers must be
able to increase the units of the service supplied. Panel
B depicts a situation where the supply is capped at a
fixed quantity. If the demand for the service is above
the supply cap (as depicted by D2 in Panel B), we
would expect the same as described above—namely,
that the providers decline the service for some users
based on their perceived costs even though the mar-
ginal cost of increasing the supply is below the pay per
user (depicted by P2 in Panel B). Again, we would
expect that removing such a limitation would increase
the supply to meet demand and potentially reduce
discriminatory decline decisions. Furthermore, it
would make it possible to end up in situation F instead
of E. Importantly, this argument is robust even if we
relax the fixed demand assumption. Thus, we would
expect a similar result even if the demand is affected by
changes in the quantity of the service provided as long
as the change in demand is smaller than the change in
quantity.

FIGURE 1. Theoretical Models for the Relationship between User Demand, Pay Per User, Cost Per
User, and Quantity of Provided Units of Service under a Choice and Competition Funding System
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Note: The y-axis indicates price and the x-axis indicates quantity. D1 and D2 indicate different levels of fixed demand. P1 and P2 indicate
fixed levels of pay per user. “Supply Cap” indicates a fixed cap for the supply quantity. The diagonal line illustrates the increasing marginal
cost per user. Panel A depicts a situation with complete supply-side flexibility, and Panel B depicts a situation where a supply cap is
introduced.
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In summary, when minority status enters the pro-
viders’ cost assessment in a choice and competition
funding system, we would expect discrimination to
occur in situations where demand exceeds the marginal
cost of increasing supply or with limited supply-side
flexibility and increasing the pay per user and/or the
supply-side flexibility would reduce discriminatory
treatment. To test these propositions, I need to study
a service area governed by choice and competition
where some providers experience an excess of demand.
But most importantly I need exogenous changes in the
pay per user and/or supply-side flexibility. A reform
within the Danish public high school program in 2010
constitutes an excellent case with respect to all these
subjects, and the next section describes this empirical
setting in more detail.

RESEARCH DESIGN

Empirical Setting

The Danish educational system consists of 10 years of
compulsory schooling: preschool class and grade 1 to
9 (equivalent to elementary and middle school in the
US). Roughly 80% of Danish students attend a public
school. After 9th grade, students can attend the volun-
tary 10th grade, apply for further education, or enter the
labor market. If the student chooses to apply for further
education, they can continue on to high school or enter
vocational training. The largest high school program is
the General Upper Secondary Education Program
(STX), which generally prepares the students for fur-
ther college education (roughly 38% of the cohort
enrolled in this program in 2009).1 Contrary to the
compulsory schooling, almost all students attend a pub-
lic high school (approximately 96% of all STX students
in the studied period). The high schools have been run
as self-governing institutions, with local boards orga-
nized under the national Ministry of Education since
2007. Denmark has amultitier government system, with
a national, regional, and municipal level, and regional
governments (five in total) have a formal role in coor-
dinating the overall upper-secondary educational
capacity in the region. Within each region, all high
schools take part in allocation committees in their local
area that are formed based on geographical proximity.
If a high school is oversubscribed, the school is legally
supposed to pass on all applications to the allocation
committee that will then allocate the applicants.
Legal documents describe the enrollment process

further, but several important steps are informally
determined. The high schools are obliged to report
their student capacity to the regional government the
following school year in November. The regional

government approves the reported capacity in January.
In March, the applicants fill out a prioritized list of high
schools they would like to attend. The application is
sent to their current middle school, which makes sure
that information concerning the applicant’s academic
abilities (final GPA or teacher-assessed GPA) as well
as personal information concerning their address and
name are attached. Then, the current middle school
passes the application on to the high school with the
highest priority on the applicant’s list. The relevant
high school is then responsible for assessing whether
the applicant is eligible for high school.2 If the applicant
is deemed eligible and the number of first-priority
applications do not surpass the capacity, the applicant
will be offered the chance to attend the high school the
following school year, without further ado. If the school
is oversubscribed, it needs to be determined who
among the eligible applicants should be enrolled in
the preferred high school.

In the application process, the high schools can
observe several things about the applicants. As men-
tioned they directly observe the applicant’s academic
abilities (GPA), the applicant’s current middle school
(the sender of the application), and what grade they
currently attend (9th grade or the voluntary 10th
grade). Based on the applicant’s name, it is also possi-
ble to determine the gender (male or female) as well as
the minority status of the applicant (non-Western or
Western)—a common way of observing these attri-
butes. The specific address of the applicants might also
implicitly signal their socioeconomic status. High
schools might be aware of where the applicants with
higher-educated parents tend to live in their local area.
Also, high schools can take travel distance into consid-
eration when determining which applicants to enroll.

Though the allocation committees are supposed to
handle the allocation process in the case of oversub-
scribed high schools, their power to do so remains
limited for several reasons. The legal work sets up a
few guidelines for the allocation mechanism. The com-
mittee should seek to meet all applicants’ first priority
before starting applicant redistribution steps, and they
are supposed to take travel patterns into account.
However, the committees consist of principals from
relevant local high schools, and the distribution of
applicants can be viewed as an unequal bargaining
process where the oversubscribed high schools have a
better bargaining position than the high schools with
too few first-priority applicants. Whether this is true is
of course an empirical question. However, if the allo-
cation committees to some extent reduce selective
enrollment behavior among oversubscribed schools, it
would only make the estimates of any remaining selec-
tivity in enrollment behavior more conservative, com-
pared with a situation without allocation committees.
In fact, several anonymous principals reported that the
oversubscribed high schools could pick and choose
which applicants to accept in an assessment of the1 The students can also choose to apply for twomore specialized high

school programs focused on either business and economics or tech-
nology and science. These programs function under slightly different
government regimes, and because the reform in question did not
affect these programs, the focus is on the general program (STX).

2 The middle school or high school can also ask the student to sit for
an academic test before it makes a decision.
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allocation committees in the studied period (Pluss
2012). For instance, a principal stated, “It is very much
up to the schools who they choose to pass on, and it is no
secret that the school that passes the students on makes
the decision and that it might seem a bit nontransparent
how things end up the way they do” (Principal, Capital
Region; Pluss 2012, 21). On top of that, some regions
explicitly allowed their high schools to file a list of
applicants they would like to admit.
The high schools’ funding consists primarily of activ-

ity-based grants related to the number of students
enrolled and those who graduate from high school.
Before the 2010 reform, the central government owned
the high school buildings and the high school providers
were allowed to use the buildings free of charge. How-
ever, that also meant that attempts to increase the
capacity needed permission from central government
authorities. The reformmade it possible for the schools
to buy their buildings at a favorable price based on an
assessment of their ability to pay, making it markedly
easier for the high schools to increase capacity. In
addition, if the schools chose to buy the buildings, the
pay per enrolled student would increase dramatically.
Thus, the reform made it a lot easier for the high
schools to increase the capacity and intake of students,
and in addition, it increased the incentive to do so
because the pay per student increased. The Finance
Committee in the Danish parliament made the deci-
sion. The official background for the decision was that
decentralized responsibility would give providers an
increased economic incentive to optimize resources
based on local conditions (Finance Committee, Danish
Parliament 2009). Within 10 months, 91% of the high
schools had accepted the offer, with more to come.3
More specifically, the high schools receive five activity-
based grants relative to the number of students
enrolled. The exact numbers are shown in Table 1.
The activity-based grants are divided into several parts
called taximeter grants. The largest is a grant intended
to cover costs related to teaching activities. The second
largest is a grant given for each student who graduates
from the specific high school. Finally, three different
grants are related to other costs such as administration,
buildings, and maintenance. As mentioned earlier, of
particular interest here is a new grant introduced in
2010 intended to cover building costs as a consequence
of the providers taking over the ownership. Ultimately,
the reform increased the pay per user by roughly 11%.

Empirical Strategy

As mentioned initially, studying policies that reduce
discrimination is challenging. Policies thatmight reduce
discrimination rarely randomly generate valid control
and treatment groups. Policies are either implemented
globally, leaving no one unaffected, or locally as a
response to performance or organizational behavior
that makes the policy endogenous to the outcome of

interest. To be fair, it might be possible to handle some
policy solutions in a randomized control trial—for
instance, the information campaign examined in Fang,
Guess, and Humphreys (2018). However, many rele-
vant policy instruments (such as changing the incentive
scheme in the public sector) are difficult to manipulate
by the researcher. In addition, as the authors of the
former study mention, statistical power becomes an
issue in this type of study.

Although the policy reform described above was
implemented nationally, it is possible to gain leverage
from the fact that we would expect the policy to affect
specific groups of applicants differently according
to their perceived cost. Thus, we would expect the
policy to increase the enrollment rate particularly for
non-Western applicants because the increase in the
pay per student would make it beneficial to include
students who would have previously exceeded the
perceived costs. This makes it possible to use a
difference-in-difference design to estimate whether
the policy increased the enrollment in preferred high
schools more for non-Western applicants than for
Western applicants. Importantly, although the
increase in the pay per student could affect the enroll-
ment of Western students as well, this would only
make the difference-in-difference estimate of the pol-
icy effect more conservative. The validity of the dif-
ference-in-difference design relies on the common
trend assumption. Although it is impossible to test
the assumption, if the assumption holds, it is possible
to take both time-invariant factors and potential time
trends into account.

In addition, it is necessary to get a reliablemeasure of
whether discrimination takes place. A frequently used
approach is to use name cues—either in a survey or
field experimental setup to isolate the effect of minority
status from other potential (and legitimate) reasons
for differential treatment. However, it might not be
feasible to combine this approach with relevant
policy changes as described above (Fang, Guess, and
Humphreys 2018).

Therefore, this study takes another approach and
relies on unique detailed administrative data to get an
estimate of potential discriminatory treatment that
makes it possible to model the decision process with
high precision. Thus, it becomes possible to estimate
whether applicants with different minority statuses
have a different probability of getting enrolled in their
preferred high school using high school fixed effects
and middle school fixed effects, with controls for gen-
der, GPA, grade at the time of application (9th or 10th
grade), and parental educational background. These
data make it possible to observe applicant characteris-
tics directly, with a few exemptions. First, it might be
possible for the providers to gather further information
(e.g., by contacting the school that the applicant cur-
rently attends or by looking into other qualitative data
sources), but gathering such additional information is a
costly process—especially because the high schools, on
average, enroll more than 200 students per year. Sec-
ond, applicant address is not observed. If the non-
Western applicants systematically live further away

3 A few schools were specifically not allowed to buy their buildings
until ongoing construction or renovation work was finished.
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from the school that they prioritize than do their major-
ity peers, that could be a legitimate concern in the
system under investigation. However, the middle
school fixed effects handle these issues to a large extent
because only applicants from the same school districts
are compared in these models. School districts are
geographically rather small; thus, travel time between
students seldom differs markedly, and we would expect
socioeconomic differences might also be reduced if
students with similar backgrounds are selected into
the same school district. Furthermore, if this is the case
the middle school fixed effects also take into account
whether applicants from less-affluent school districts
apply less strategically. In addition to account for socio-
economic signals from applicant address, I include
controls for parental education in the analysis.
Furthermore, while the assumption behind the

detection of discrimination in this setup is that all
empirical differences observable by the high schools
aremeasured, the difference-in-difference assumptions
aremore relaxed. Thus, I can validly estimate the effect
of the reform even if the estimate of discrimination is
biased as long as the estimation bias is time invariant.
This implies that the reform estimate would be valid
even though the providers gather unobserved addi-
tional information, as long as they do it to the same
extent in the pre- and postreform periods. Similarly,
even if the providers use residential patterns to
select applicants, it does not affect the validity of the
difference-in-difference estimate as long as these
patterns are constant over time. Due to the relatively
limited time perspective, it seems unlikely that such
patterns would change dramatically during the
studied period. Because not all high schools
accepted the offer to buy their buildings and thereby
also received the increase in the pay per user, we can
consider the difference-in-difference estimate as an
intention-to-treat estimate. The primary outcome is
whether applicants are enrolled in their preferred high
school. More formally, the primary outcome variable,
Y, is an indicator variable taking the values

Y =
1, student enrollment in first−priority high school

0, Otherwise

�

(1)

The full model can be written as follows:

Y ihm = αþ β1Gi þ β2T þ β3GiT þ xi þ θh þ λm þ εihm,

(2)

where Yihm signifies enrollment in preferred high
school for applicant i applying for enrollment in high
school h frommiddle schoolm, andGi is an indicator of
whether student i is of non-Western descent. The var-
iable T is a time dummy taking the value 0 for the
prereform year 2009 and 1 for the postreform years
2010–2012, and xi is a vector of applicant level covari-
ates. θh and λm signify high school and middle school
fixed effects, respectively.

All models are estimated with ordinary least squares
(OLS), and because the outcome is binary, they are
interpreted as linear probability models (Wooldridge
2010, 562). Robustness analysis based on logistic
regressions produces similar results.4 Abadie et al.
(2017) argue that you should cluster standard errors
at the level of treatment. Because the enrollment deci-
sion is largely determined at individual high schools and
the reform specifically changed the incentives that
individual high schools received, the standard errors
are clustered at the high school level. However, clus-
tering at the level of middle schools or the allocation
committee also produces significant results (see
Table A.4 in the supplementary materials for the exact
p values).5

TABLE 1. Pay Per User in High School, 2009–2010

Prereform 2009 Postreform 2010

Teaching taximeter 54,200 55,300
Completion taximeter 14,000 14,100
Collective expenses taximeter 8,300 7,500
Maintenance taximeter 1,200 0
Building taximeter 0 8,700
Total pay per user per year (with 1/3 of completion grant) 68,367 76,200

Note: All numbers are in nominal Danish kroner 6.15 DKK ~ US$1. These data are obtained from the yearly governmental financial bills in
2009 and 2010. Further, one-third of the completion grant is calculated as part of the total pay per user because it usually takes three years
to complete the high school program.

4 Table A.2 in the supplementary materials shows the coefficients
based on logistic regression (Model 1) and with covariates (Model 2),
estimated as a conditional logistic model with fixed effects at the high
school level (Model 3) and at the middle school level (Model 4). All
coefficients are significant and in the same direction as they are in the
linear probability models. However, taking fixed effects into account
in a logistic regression framework is challenging, as the size of the
fixed effects is unknown and assumptions need to be made about
their size to obtain partial marginal effects (Wooldridge 2010, 622).
Also, it is not possible to estimate the effects with both levels of fixed
effects and covariates.
5 When clustering at themiddle school level, all main variables across
all model specifications are significant at the 0.001 level. Clustering at
the allocation committee level also provides results that are signifi-
cant across models, though the difference-in-difference estimate in
the most restricted Models 5 and 6 are only significant at p < 0.10.

Political Solutions to Discriminatory Behavior

725

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/S

00
03

05
54

22
00

06
48

 P
ub

lis
he

d 
on

lin
e 

by
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

https://doi.org/10.1017/S0003055422000648


To summarize, most importantly, the reform allows
us to examine whether changing the theoretically rele-
vant determinants of differential treatment can effec-
tively reduce discrimination. The described approach
makes it possible to determine the enrollment rate for
Western and non-Western applicants in the same
empirical situation. Thus, this study relies on a differ-
ence-in-difference design based on observing the
enrollment of Western and non-Western applicants
before and after the implementation of the reform.

Data and Measurement

The study capitalizes on detailed administrative data on
the admission process (see Table A.15 in the supple-
mentarymaterials for an overview of the administrative
data sources). As mentioned above, the regular appli-
cation process for high school involves filling out an
online application formula with a prioritized list of
schools for further education. This study is based on
records of all first priority applications for a public high
school from 2009 to 2012.6 As a matter of fact, 2009 is
the oldest entry of the application data. In 2012, a
flexible class-size cap was introduced that could have
affected the results, so 2012 is the endpoint of the
analysis. However, changing the postreform period
does not change the results substantially (see
Table A.13 in the supplementary materials).
To measure whether the applicants are enrolled in

their preferred high school, both measures of the pre-
ferred high school and actual enrollment are needed.
For each applicant, I can directly observe the high
school that the applicant would prefer. Whenever a
person enrolls in an educational program, it is also
reported to a central register. Unique personal identi-
fiers make it possible to link the information and create
a measure of enrollment in the preferred high school.
Ideally, I would like to observe the offer of enrollment,
because applicants with different backgrounds could
accept it to different extents; however, as long as such
tendencies do not change with the reform, the differ-
ence-in-difference also takes that into account. In a
Danish setting, minority status relates to whether you
are of non-Western or Western descent.7 The public
political debate of immigration in Denmark has
focused on non-Western origins (Green-Pedersen and
Krogstrup 2008, 611); official statistics are telling
about the concentration of non-Western immigrants,
and policies are based on it (Danish Parliament 2010).
Finally, previous Danish (e.g., Dinesen and
Sønderskov 2015; Villadsen and Wulff 2017) as well

as European studies (Schneider 2008) have used non-
Western origins as the basis for empirical analysis on
the role of ethnicity and minority status.8 Place of birth
of the applicant and their parents are also directly
observable in central registers and used to construct
the measure of minority status. The applicant’s gender
is measured as a simple indicator of whether the appli-
cant is female or male based on biological sex at birth.
Their GPA is measured as a simple average of their
middle school grades in all exams as well as classroom
grades assessed by their teachers if they apply after the
voluntary 10th grade or as a simple average of their
classroom grades if the they apply from 9th grade
because the exam grades are usually not available when
the application is submitted in March. The GPA is
standardized within each cohort of 9th-grade students
(standard deviation = 1, mean = 0). Finally, parental
background is measured with a set of indicator vari-
ables for highest educational attainment for each par-
ent (MA or PhD level, BA level, academy level, below
academy level, and missing).

Descriptives and the Common Trend
Assumption

Table 2 shows descriptive statistics for the sample
before and after the reform. The reform slightly
decreased the share of applicants that did not enroll in
their preferred high school. Thiswould also be expected
because the reform made it easier for the providers to
increase supply and thus meet surplus in demand. The
share of females, non-Western, 10th grade applications,
and applicants with missing GPAs did not change
markedly. However, the standardized GPA decreased
slightly, indicating that applicants performing slightly
more poorly within their cohort applied for a high
school. Both before and after the reform, the applicants
performed above the cohort mean (set to 0).

Figure 2 shows additional descriptive statistics of
enrollment patterns. Panel A shows the raw rates of
enrollment in the preferred high school by minority
status from 2009 to 2012. The figure clearly shows the
initial difference in enrollment rates between non-
Western and Western applicants, that the enrollment
rate changes markedly for the non-Western applicants
after the reform, and that the enrollment rates are
relatively stable in the postreform period. Panel B
shows the average number of students enrolled per
provider in the period 2007 (first year under the
described funding system) to 2012. Thus, it is possible
to examine the changes in enrollment across years in
both the pre- and postreform periods. The graph shows
that the average number of students per provider has
been slowly increasing since 2007, but the average
enrollment took a huge jump in the year after the
reform, indicating that the reform induced the pro-
viders to increase intake (gray line, right y-axis). At

6 The raw data contain 116,108 first-priority applications for a specific
high school. A total of 670 observations are dropped due to missing
information on which school they apply from. Another 62 observa-
tions are dropped because they lack background information. In
total, missing observations constitute less than 1% of the population.
No further data restrictions are imposed. Table A.1 in the supple-
mentary materials summarizes the attrition.
7 Non-Western descent refers to people not originating from the
27 EU countries, Great Britain, Iceland, Norway, Switzerland, the
European microstates, Canada, USA, Australia, or New Zealand.

8 However, using the distinction between Danish and non-Danish
applicants produces similar results (see Table A.14 in the supple-
mentary materials).
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the same time, the share of non-Western students
enrolled is fairly constant throughout the period (black
line, left y-axis).
Unfortunately, it is not possible to assess the trend in

first-priority high school enrollment during the prere-
form period, which could support the validity of the
common trend assumption, as the application data
necessary to create the measure is only available for
one year before the reform. A potential violation to the
common trend assumption would be if the share of non-
Western applicants took a dramatic drop during the
postreform period. However, as Table 2 shows, this is
not the case.
Another potential threat to the designwould be if the

non-Western applicants started submitting applications
more strategically following the reform.Oneway to test
this is to examine whether non-Western applicants are

less likely to apply for oversubscribed high schools than
are Western applicants during the postreform period
than during the prereform period. However, a supple-
mentary analysis shows that this does not seem to be the
case (see Table A.5 in the supplementary materials).
There appear to be slightly fewer applicants for over-
subscribed schools during the postreform period, but
this is not significantly lower for non-Western appli-
cants.9 In summary, though it is not possible to examine
the prereform trends, the available evidence supports
that the common trend assumption appears to be valid.

TABLE 2. Descriptive Statistics Prereform and Postreform

Prereform Postreform

Mean SD Mean SD

Enrolled in the preferred high school 0.81 0.85
Female applicant 0.62 0.61
Non-Western applicant 0.09 0.09
GPA standardized within the cohort 0.63 0.74 0.57 0.76
GPA missing 0.02 0.01
th grade application 0.38 0.39
Number of observations 26,382 88,994

Note: All variables except the GPA standardized are indicator variables. The GPA is calculated by taking the mean of all exam grades and
classroom-assessed grades for 10th-grade students and all classroom assessed grades for 9th-grade students. The GPA has been
standardized within each full cohort of 9th-grade students. Furthermore, 2009 constitutes the prereform period and 2010–2012 the
postreform period.

FIGURE 2. Descriptives for First-Priority Enrollment Rates and Enrolled Students
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vertical lines represent 95% confidence intervals. Panel B depicts the average number of students enrolled in high schools during the period
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9 The slightly fewer applicants for oversubscribed schools also show
that the increased enrollment was not met by a larger increase in
demand, which would lead to different expectations, as argued in the
theory section.
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RESULTS

Influence of the Reform on Differential
Treatment

Table 3 shows the results (see Table A.3 in the supple-
mentary materials for the full model results). All
reported coefficients are significant at the 5% level or
lower. Model 1 shows that non-Western students were
19 percentage points less likely to be enrolled in their
preferred high school during the prereform period. The
coefficient drops by taking differences in background
characteristics and high school fixed effects into
account to a difference of 10 percentage points
(Model 4). Thus, observable empirical differences
explain approximately half of the difference in enroll-
ment rates between the non-Western and Western
applicants and the high school to which they apply.
Introducing middle school fixed effects does only
reduce the difference marginally (Model 6). Thus,
under the assumption of no unobserved confounders,
non-Western applicants in the same empirical situation
were 9 percentage points less likely to be enrolled in
their preferred high school. The reform coefficients
represent the difference in enrollment rate before and
after the reform for Western applicants. Thus, the
reform increased enrollment in preferred high schools
by approximately 3.5 percentage points for Western
applicants. The coefficient does not change markedly
across specifications, indicating that slightly more
applicants were enrolled in their preferred high school
during the postreform period. Finally, the interaction
term between non-Western applicant and reform con-
stitutes the difference-in-difference estimate. The coef-
ficient in Model 1 indicates that the reform reduced the
difference in enrollment rate between non-Western
andWestern applicants by approximately 6 percentage
points. Including covariates, high school fixed effects,
andmiddle school fixed effects only slightly changes the
estimates (still roughly 5 percentage points inModel 6).
This suggests that the reform eliminated half of the
difference between Western and non-Western appli-
cants’ enrollment rates in preferred high schools, indi-
cating a substantial reduction in the differential
treatment of non-Western applicants.

Additional Robustness Analysis and Possible
Mechanisms

Figure 3, Panel A shows more detailed results by plot-
ting the predicted enrollment rates in preferred high
schools forWestern and non-Western applicants before
and after the reform based on Model 6 in Table 3—the
most conservative estimates. Importantly, although the
difference in the enrollment rate between Western and
non-Western students drops from 9 percentage points
during the prereform period to 4.5 percentage points
during the postreform period, the difference is still
significant, indicating that the reform did not completely
eliminate differential treatment.
Figure 3, Panel B summarizes several alternative

difference-in-difference specifications that support the

expected mechanisms linking the increase in the pay
per student to the reduction in differential treatment.
The first estimate corresponds directly to the estimate
from Table 3, Model 6 for comparison. A potential
concern relates to whether the reduction in differential
treatment is actually caused by differences in perceived
cost or other mechanical changes in enrollment caused
by the reform. One way to test this is to conduct a
placebo test and calculate the difference-in-difference
estimate based on an observable characteristic that
might not be perceived as costly by the provider. The
gender of the applicants constitutes such a characteris-
tic. Thus, if it is the costly assessment of minority status
that drives the results, I would expect the difference-in-
difference estimate for a noncostly characteristic to be
insignificant. Because gender balance is much closer to
50% (approximately 60% are females), the coefficient
based on gender can be estimated with higher precision
than that based on minority status (only 10% of the
applicants are non-Western). Still the difference-in-
difference estimate (the second estimate in Panel B)
in the placebo test is insignificant and zero in practical
terms. The reported estimate is based on the same
specification as Model 6 in Table 3; however, the
estimate is very stable across specifications (see
Table A.6 in the supplementary materials).

Another observable implication of the proposed
theoretical model is that I would expect the level of
demand for the specific provider to affect their
response to the reform (as shown in Figure 1, Panel
A). Thus, I would only expect the difference in enroll-
ment rate to change for providers with a surplus of
demand.Oneway to test this proposition is by grouping
the providers based on whether or not the number of
first-priority applications exceeded the number of
enrolled applicants during the prereform period—in
otherwords, whether the individual high school initially
had to refer some applicants to other high schools or
whether they received some students who had priori-
tized other schools as their first priority. The third and
fourth difference-in-difference estimate in Figure 3,
Panel B shows the difference-in-difference estimate
for providers of initially undersubscribed and oversub-
scribed high schools, respectively, during the prereform
period. The results show that virtually all of the reduc-
tion in differential treatment can be attributed to the
providers with an excess of demand, with an estimated
reduction of almost 10 percentage points. Contrary to
this, the difference-in-difference estimate is insignifi-
cant and close to zero for the providers with an excess
of supply (see Table A.7 and A.8 in the supplementary
materials for the full models). This indicates that the
reduction is, indeed, driven by increased intake in
schools that previously experienced an excess of
demand.10

10 Interestingly the difference between non-Western and Western
applicants’ nonenrollment rate during the postreform period is
reduced to approximately 2–3 percentage points among the providers
with excess demand but closer to 6–7 percentage points among the
providers with excess surplus. Although these numbers are estimated
relatively inaccurately, they indicate that the remaining differential

Thorbjørn Sejr Guul

728

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/S

00
03

05
54

22
00

06
48

 P
ub

lis
he

d 
on

lin
e 

by
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

https://doi.org/10.1017/S0003055422000648


A further observable implication is that I would
expect the largest reduction in discriminatory intake
among the providers that experienced the largest
surplus of demand before the reform. The last two
difference-in-difference estimates in Figure 3, Panel B
show the effects among the surplus schools that

experienced above and below the median level of
oversubscription during the prereform period (see
also Tables A.9 and A.10 in the supplementary mate-
rials). The difference-in-difference estimate is 11 per-
centage points among the schools with the largest
surplus and only 7 percentage points among the low-
surplus schools. Furthermore, during the prereform
period non-Western applicants are 13 percentage
points less likely to be enrolled in their preferred
schools among the schools with the largest surplus
compared with 9 percentage points among the schools

TABLE 3. Enrolled in First-Priority High School, Non-Western Applicant and Reform

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

Non-Western appl. –0.194*** –0.129*** –0.162*** –0.101*** –0.142*** –0.093***
(0.030) (0.028) (0.020) (0.019) (0.019) (0.018)

Reform 0.033** 0.036** 0.033** 0.036** 0.032** 0.036**
(0.011) (0.011) (0.011) (0.011) (0.011) (0.011)

Non–Western appl. � reform 0.063** 0.060** 0.054** 0.052** 0.049* 0.047*
(0.021) (0.020) (0.020) (0.019) (0.019) (0.019)

Constant 0.827*** 0.752*** 0.825*** 0.744*** 0.930*** 0.866***
(0.013) (0.013) (0.009) (0.010) (0.060) (0.060)

Covariates No Yes No Yes No Yes
High school FE No No Yes Yes Yes Yes
Middle school FE No No No No Yes Yes
Adjusted r2 0.02 0.05 0.01 0.05 0.03 0.06
Observations 115,376 115,376 115,376 115,376 115,376 115,376

Note: Coefficients from linear probability models (OLS). Standard errors clustered at high school level in parentheses. All reported variables
are indicator variables. Covariates included are standardized GPA and GPA missing indicator, indicators for parental education, and
indicators for female applicant and grade of application (9th or 10th grade). See Table A.3 in the supplementary materials for the full model
results. *p < 0.05, **p < 0.01, ***p < 0.001.

FIGURE 3. Predicted Enrollment Rates by Minority Status Prereform and Postreform and Difference-
in-Difference Estimates
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Note: Panel A shows predicted enrollment rates by minority status prereform and postreform based on Table 3, Model 6. Differences and
difference-in-difference estimates are above the horizontal bracket. The vertical lines represent 95% confidence intervals. Panel B shows
difference-in-difference estimates for different specifications based on Model 6 in Table 3 above and Model 6 in Tables A.6, A.7, A.8, A.9,
and A.10 in the supplementary materials. The horizontal lines represent 95% confidence intervals. All estimates are based on standard
errors clustered at the high school level.*p < 0.05, **p < 0.01, ***p < 0.001.

treatment during the postreform period can be attributed to the
providers who previously had an excess of supply. See Tables A.7
and A.8 in the supplementary materials.
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with the smaller surplus (see Tables A.9 and A.10 in
the supplementary materials).11
Finally, although the differential treatment of minor-

ity applicants has detrimental effects for the individual
and breaks with the principles of impartiality, it is
interesting to examine whether the perceived costs
are actually observable by the providers. One way to
examine this is to analyze whether different groups of
applicants have different probabilities of finishing high
school. More specifically, I can examine this by regres-
sing completion rates12 on observable characteristics.
Table 4 shows that non-Western students have 11 per-
centage points lower completion rates. Similarly,
females have 2 percentage points higher completion
rates than do males. However, the most important
predictor of completion rate is GPA from middle
school, which directly measures academic abilities
(and explains 7% of the variation in the completion
rate). Interestingly, when I include all characteristics in
one model, non-Western students only have 3 percent-
age points lower completion rates than do Western
students, which is quite close to the difference between
male and female students, indicating that most of the
difference in completion rates is explained by differ-
ences in GPA. The fact that the reform did increase the
enrollment of non-Western applicants in their pre-
ferred high school (main analysis above) but not the
enrollment of male applicants (the placebo test) indi-
cates that the differential treatment might reflect more

than an assessment of the applicants’ propensity to
complete high school.13

DISCUSSION OF POLITICAL SOLUTIONS
AND DISCRIMINATION

The findings above indicate that discrimination hap-
pens in predictable ways and that adjusting the pay per
user can reduce discriminatory behavior. These find-
ings have several interesting implications. First, the
findings show promise in relation to how discrimination
can be reduced. Importantly, the reform did not
increase the average cost per high school student; it
merely changed the funding so that an increased share
of the funding was based on the pay per user (because
of the introduction of the building taximeter) and less
funding was fixed (as a result of the free use of the
buildings). Thus, the reform only muddled around with
themoney that was already in the system.However, the
results also show that increasing the pay per user might
not be a perfect political solution to discrimination.
First, when you consider the intake of minority appli-
cants across high schools throughout the studied
period, the share is relatively constant, indicating that
increased pay per student might not increase the pro-
viders’ willingness to enroll minority students but only
increases the overall intake. Thus, though the outcome
might have improved for minority applicants, the pro-
viders might discriminate to the same extent as before.
In addition, the results show that the reform reduced
discrimination but did not eliminate it. This makes it
relevant to consider other possible solutions to discrim-
inatory behavior.

One alternative means of reducing discrimination
could be to increase the pay per user for specific groups

TABLE 4. High School Completion for Enrolled Students

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

Non-Western student –0.104*** –0.028*
(0.015) (0.014)

Female student 0.030*** 0.019***
(0.005) (0.005)

GPA standardized within the cohort 0.152*** 0.149***
(0.004) (0.004)

GPA missing –0.046* –0.047*
(0.020) (0.020)

Constant 0.808*** 0.782*** 0.698*** 0.690***
(0.009) (0.009) (0.010) (0.009)

Adjusted r2 0.00 0.00 0.07 0.07
Observations 49,805 49,805 49,805 49,805

Note: Coefficients from linear probability model (OLS). Standard errors clustered at high school level in parentheses. All reported variables
are indicator variables except for the standardized GPA. The completion rate is measured for all students enrolled during the prereform
years 2007 and 2008. *p < 0.05, **p < 0.01, ***p < 0.001.

11 Another way to test this is by looking at the effects for the surplus
schools that gained the most seats by the reform. However, this
analysis might be affected by posttreatment bias because the decision
to increase the number of seats was taken after the reform. Still
Tables A.11 and A.12 in the supplementary materials show the
effects among the surplus schools that gained above and below the
median number of seats in the first year after the reform.
12 Completion is defined as graduating from high school of enroll-
ment three years after enrollment. Dropping out, not graduating on
time, or graduating from another high school counts as noncomple-
tion. The analysis is restricted to students enrolled during 2007 and
2008 (the years before the reform).

13 Another possible mechanism could be through differential use of
academic tests before making the enrollment decision after the
reform. However, the data needed to examine this were not avail-
able.
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of applicants (e.g., with minority backgrounds). How-
ever, this could easily cause new problems with stigma
associated with belonging to a specific group of citizens.
Also, it could foster new types of strategic behavior
such as selection within the group of applicants that
would imply additional pay per user (e.g., the preferred
group of minority applicants or those with the best
academic track records). Another related alternative
would be to use quotas and thereby force the providers
to enroll a certain proportion of minority applicants.
However, that could cause the same types of strategic
behavior as described above because oversubscribed
high schools would still have to refer some (minority)
students to other providers.
Another widespread funding model is fixed funding

that is unrelated to the number of users. However, this
could arguably even increase discrimination because it
would give the providers an incentive to avoid all
applicants they would perceive as costly. These consid-
erations could indicate that a funding system with
increased dependence on pay per user could indeed
be the best possible political solution. However, there
are at least two other alternatives that are worth con-
sidering. One alternative would be to let an indepen-
dent agency determine which applicants should be
enrolled in which schools. In fact, that was supposed
to be the point of the allocation committees in the
system under investigation. However, this case also
stresses that the agency needs to have actual power to
decide on the distribution of applicants to be effective.
Another possibility might be to establish clear and
unbendable criteria for the distribution of applications.
Both responses would reduce discretion at the high
school level, which could be a more viable solution.
However, setting up these rules and simultaneously
keeping some extent of choice for the applications is
difficult. If authorities, for instance, sort applicants
based on grades, they might end up with highly segre-
gated schools in terms of academic abilities. Another
possibility is to use travel distance, but that will de facto
remove the possibility of free choice. The discussion
shows the importance of carefully considering the con-
sequences of different modes for the provision of ser-
vice for discriminatory behavior, but it ultimately
remains a political question as to how to balance these
concerns.
Furthermore, though it is not the purpose of the

analysis above to determine the type of discrimination
at play, the analysis shed some light on possible expla-
nations. Even though it is possible for some unobserved
confounder to explain the differential enrollment of
non-Western applicants, the fact that this difference
remains substantial using high school fixed effects and
middle school fixed effects, with controls for gender,
GPA, grade of application (9th or 10th grade), and
parental educational background suggests that this
difference can indeed be attributed to minority status.
The fact that minority students are less likely to grad-
uate on average during the pretreatment period
(as shown in Table 4) could indicate that the differential
treatment of non-Western applicants constitutes a case
of statistical discrimination. However, the placebo test

with female applicants shows they are less likely to get
enrolled in their preferred high school during both the
prereform and the postreform period (see Table A.6 in
the supplementary materials) even though they are
more likely to graduate; this fact indicates that there
is something other than pure rational motives at stake.
Another possible explanation within the rational
explanatory framework relates to the almost constant
share of non-Western students across the studied
period, which could indicate that the providers are
concerned about getting too large a proportion of
non-Western students and therefore consciously seek
to control the share throughout the studied period. If
the differential enrollment was purely based on taste,
why the economic incentives should affect the enroll-
ment pattern is less straightforward. However, the
pattern we see could also be consistent with implicit
biases that simply become less dominant when the
number of available seats increases. However, more
research focusing on the different explanations is
needed to answer this question with greater certainty.

CONCLUSION

Although the reasons to look for political solutions to
discriminatory behavior are abundant, little research
empirically examines how to do so. This study argues
that the pay-per-user funding that is widely used might
be both a potential source for discrimination and a
possible solution. If minority users are perceived as
more costly than majority users, simply increasing the
pay per user as well as supply-side flexibility might
prove to be easy tools that reduce discrimination by
public authorities.

The analysis in the current study relies on rich data,
but as discussed in the methodology section, the con-
clusions are only valid under two important assump-
tions. The first one relates to whether I observe all
relevant empirical differences between Western and
non-Western applicants. Although this seems plausi-
ble, even if the estimate of differential treatment is
biased, I can validly estimate the effect of the reform
because of the difference-in-difference design as long
as this potential bias is constant during the studied
period. Furthermore, in relation to the latter, various
validity checks, including a placebo test and test for
differences in application patterns, support that the
common trend assumption is valid in the current setup
though it is not possible to examine prereform trends.

Obviously, equal treatment and allowing all appli-
cants to enroll in their preferred high school are not the
only goals to achieve in public service delivery. The
introduction of funding based on the number of users
also introduces incentives for unintended behavior by
the providers such as focusing on quantity rather than
quality in the educational production. We would only
expect the incentives for such behavior to increase with
increased reliance on pay-per-user funding, and these
potential adverse effects, which might be substantial,
should, of course, be kept in mind. In addition, it might,
for example, also be important to ensure a geographical
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spread and a diverse composition of users across pro-
viders. Balancing these considerations also ultimately
remains a political question.
Whether the political solution to discrimination will

be feasible in other settings is of course an empirical
question. Importantly, the study covers the full popu-
lation of applicants for a public high school during the
studied period, so the conclusions seem safe within this
context. Even though the proposed theoretical model is
based on few assumptions, the question of whether we
will see similar patterns in other settings where pay-per-
user funding is applied and minority users are per-
ceived as more costly to serve remains to be answered
by future research. The examined mode of funding has
been used across various areas of service (schools, high
schools, colleges, hospitals, and eldercare to name a
few). Therefore, the number of settings in which this
question can be examined is high. Importantly,
although many different services are provided based
on such funding schemes, it is rarely (if ever) the case
for important services, such as the police, and obviously
not in areas of society where the solutions are
completely based on the market. Also, an important
extension of the proposed model would be to include
determinants of demand for specific providers in a
choice and competition system, as the effect of chang-
ing the incentives differs markedly under excess supply
versus excess of demand conditions. Furthermore, the
reform did not completely root out the differential
intake rate, suggesting that other measures might be
needed. This calls for future studies seeking to replicate
whether similar effects can be found in other countries
and service areas; it also calls for future studies looking
into other policy instruments that might root out dis-
criminatory behavior where other funding systems are
applied. The present study supports the idea of looking
for ways to root out discriminatory behavior rather
than the biases that cause the behavior (Spencer,
Charbonneau, and Glaser 2016). Thus, the task is to
look for potentially sustainable ways of avoiding dis-
criminatory behavior rather than remove its roots.
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