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Abstract
I investigate if employers sort job applicants based on information about whether the applicants

attended a public or an independent upper-secondary school. I perform a stated choice experiment where
real employers in Sweden are enrolled and asked to evaluate fictitious job candidates for a current job
opening. I find no evidence of such signaling effects for candidates with a typical Swedish name. However,
candidates with a Middle Eastern sounding name experience a probability of being invited to an interview
that is 14-19 percentage points higher if their resume reveal that they went to an independent, in contrast
to a public, school. I show that, under some assumptions, these outcomes can be explained by theories on
labor market signaling. There exits very little empirical evidence on the relationship between school choice
and sorting in the labor market. Consequently, these findings fills an important gap in our knowledge and
brings new perspectives for educational policy.
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1 Introduction

In recent decades several countries have introduced the possibility for parents and students to choose
independent instead of public schooling. Independent and public schools are often funded by a voucher
system where the money follows the student. Since even before their introduction these systems have been
subject to intense debate. Proponents of these systems argue that the diversity that follows from being able
to choose, among other things, different pedagogical approaches is highly valuable to society. They also
argue that the possibility to not choose bad schools strengthens the school system as a whole in the long
run. Critics argue that students from advantaged backgrounds are likely to benefit most by opting out of
public schools and flocking to independent schools. This causes more segregation and in the long run this
could pose a potential threat to society (OECD 2017). There have been much written about the effect of
voucher schools for individual students and on educational systems. But puzzles remain to be solved as to by
what mechanism students are affected. There is need for new identification strategies and a greater focus on
non-academic outcomes (Bettinger 2011). I perform an experiment to investigate if employers prefer students
from independent or public upper-secondary schools. Employer preferences could inform us about possible
differences in school quality as well as offer new insights about how the school-work transition for young
adults is affected by a voucher system.

Since 1992, and the introduction of independently run but publicly funded schools, the Swedish school system
have been largely based on choice. The possibility to choose between different schools is most prominent
at the upper-secondary level, which is also the final step of formal education for most. Most prior research
have relied on register data and have focused on the effect independent of schooling on academic outcomes,
such as grades or test score. The estimated differences have been both positive and negative but in general
findings are quite small in magnitude (see for example Edmark, Frölich, and Wondratschek 2014; Böhlmark
and Lindahl 2015; and Hinnerich and Vlachos 2017 for examples related to Sweden or; Bettinger 2011 for a
summary of international research). Based on this we wouldn’t expect large differences in employer preferences
for independent and public schools. It’s however possible that schools differ in other ways that might be
important to employers. For example, Darolia et. al. (2015) discuss differences between public and for-profit
educators at the college level in the U.S. Here for-profit educators seem to be more responsive to local labor
market needs and aim for more real-world applicability. They also seem to direct more resources to career
counseling and job placement. It’s not clear to what extent any such differences exits at the secondary level
in Sweden. But independent schools in Sweden at least seem to be more market oriented than public schools
(Forsberg 2015).

In Sweden, choice of schools seem to be heavily influenced by social class, ethnicity and gender (Forsberg
2015). Edmark (2018) show that independent primary schools are more likely to locate themselves where
there is a higher share of students with highly-educated parents and where there is a lower share of students
with Swedish born parents. Decisions made by schools with respect to marketing and what programs to offer
is also likely to bias the allocation of students in terms of their social background (Hinnerich and Vlachos
2017). Taken together, this creates an allocation of students to schools where there is likely to be a correlation
between school type and different background characteristics. If these characteristics are in some way related
to productivity, employers can be expected to use the choice of school as a proxy for other variables of interest
(Phelps 1972; Arrow 1973; Aigner and Cain 1977). Yet empirical evidence of this is sparse.

I perform a stated-choice experiment to investigate to what extent the choice between public or independent
schooling have a causal effect on employment prospects for young workers. For this experiment employers
were enrolled to evaluate fictitious job applicants resumes for a job position they had recently posted online.
By randomly varying the type of school where the applicant received his or her upper-secondary education I
am able to identify a causal effect of independent schooling. Results show that applicants with a Middle
Eastern sounding name have a probability of being invited to an interview that is 14-19 percentage points
higher if their resume list an independent, in contrast to a public, secondary school. For applicants with a
typical Swedish name employers seem to be indifferent about the type of school.

The results of this experiment are important for at least two reasons. First, they offer a broader perspective
on the privatization of the school market. The rationale for increasing the possibility to choose is that choices
made by students, and/or parents, will lead to better schools as “bad” schools are forced out of the market
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(Friedman 1962; Shleifer 1998). Evidence of signaling effects are therefore important since they suggest that
other metrics than “school quality” might matter to parents and students. In an extreme case it might be
perfectly rational to choose a school even if it, hypothetically, is of lesser quality as long as the expected
gain due to the “signal” outweighs the expected loss due to lower school quality. Prior research on school
choice have been mainly focused on academic outcomes and research on other potential outcomes of interest
is much needed (Bettinger 2011). The experiment carried out in this paper is an attempt to do just that.

Second, within economics there have traditionally been two main explanations for discrimination in the
labor market. The taste-based explanation by Becker (1971) and the statistical discrimination hypotheses
(Phelps 1972; Arrow 1973). In the last fifteen years researchers have been able to provide causal estimates
of discrimination in hiring by using field experiments in general and the correspondence testing method in
particular (Bertrand and Duflo 2017).1 Still, we don’t know enough about whether discrimination is mainly due
to taste-based reasons, statistical discrimination or some third explanation such as implicit discrimination.This
knowledge is of importance for policy makers as the optimal response to reduce discrimination might look
quite different depending on what cause discrimination in the first place (Neumark 2018). Small scale
experiments, such as this one, should be criticized for dealing only with hypothetical choices. Still, they
bring the possibility of easily monitoring and varying more than simply one or two variables which is the
typical case within the the correspondence testing method. Therefore it’s possible to say something about
how employer preferences might change at the interactions of certain attributes and this provides valuable
insights into what causes discrimination.

The paper proceeds as follows. The next section lays out a background of the Swedish educational system
and relates to current research. The third section describes how the experiment was planned, implemented
and how the data was later organized. The fourth section starts by introducing a theoretical model for how
employers might choose between prospective candidates and goes on to specify the empirical model used.
Results are presented in section five and discussed in section six. Conclusions are provided in the seventh and
final section.

2 The Swedish educational system

In Sweden there is nine years of compulsory schooling but the absolute majority of the Swedish youth
(~99%) continues with three years of upper-secondary education. About 15% of these first enroll into some
preparative program to make them qualified for an ordinary proram. The remainder enroll straight into
either one of twelve vocational programs or one of six general programs. It’s the municipalities that fund
all upper-secondary education and following the 1992 voucher school reform they are mandated by law to
provide the same per student funding to both public and independent schools. independent schools are not
allowed to charge any additional tuition fees by students which means that upper-secondary education in
Sweden is free of charge. This is different to some other countries that have implemented a similar voucher
school system, for example Chile (see Bettinger 2011).

If someone wants to start an independent school they apply to the Swedish School Inspectorate who approves
or rejects the application. Close to 90% of all independent schools are run by limited liability entities. Recent
years have seen a decline in the number of applications approved which might be indicative of tougher
requirements (Hinnerich and Vlachos 2017). In the Swedish general elections of 2014 and 2018 there was
much debate about whether for-profit providers should be allowed within the public welfare sector.

When entering upper-secondary education all prospective students are required to make an active selection of
both school and program (i.e. there is no default choice). Social background is an important factor also in
the selection of upper-secondary education, at least when it comes to the selection of vocational vs. general
programs (Rudolphi and Erikson 2009). When a school is oversubscribed admissions are typically based

1The correspondence testing method means that fake job applications are sent out in response to real job ads. Typically
candidate names (implying differences in gender or ethnicity) are randomized so that any measured differences in callback rates
can be taken as the causal effect of discrimination due to group membership.
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compulsory school grades, but some exceptions exists such as auditioning for aesthetic programs or try-outs
for elite sport programs.

About 25% of all upper-secondary students attend an independent school. And of all independent schools
approximately 85% are organized as for-profit companies where the majority are part of larger school
corporations (Hinnerich and Vlachos 2017). About 4% of all students attend a school that is neither public
nor owned by a corporation (Skolverket 2019, own calculations). These schools are instead run as non-profit
organizations, for example as a trust. Some of these schools are confessional, some are run according to a
specific educational philosophy (for example Waldorf/Steiner schools).

Some additional non-profit schools seem to constitute “elite schools” . They are characterized by requiring
high grades to enter and are less market-oriented than other independent schools. Instead they rely on “word
of mouth” and informal marketing within the upper social classes (Forsberg 2015). In the stated choice
experiment performed in this paper independently run non-profit schools were not actively excluded but the
random sampling led to them not being included in the experiment. Therefore all estimated effects can be
said to capture the difference between traditional municipality run public schools and independently run
for-profit schools.

2.1 Related research on education, signaling and discrimination

Previous findings on the effect of independent schooling in Sweden aren’t conclusive in either direction and
all estimates are in general quite small in magnitude. Hinnerich and Vlachos (2017) finds that independently
run upper-secondary schools under-perform schools run by municipalities by about 0.06 standard deviations
on externally graded tests when controlling for the socio-economic background of the pupils. Edmark, Frölich
and Wondratscheck (2014) finds some positive effects of independent compulsory schooling for less-advantaged
groups. Böhlmark and Lindahl (2015) finds that increased competition between public and independent
schools lead to some positive long term effects but that pupils attending independent compulsory schooling
are no better off than those attending public schooling. Based on previous research we wouldn’t expect there
to be large differences between public and independent schools in terms of productivity assuming that this
would be captured by differences in academic outcomes such as test scores or grades. But, it’s possible that
there exist differences in other areas not captured by previous research.

Effects of educational signaling in the job market often go by the name of “sheepskin effects”. Some early
work on this topic include that by Blaug (1972) and Hungerford and Solon (1987). Traditionally the simplest
empirical model have been to fit a regression line of years of schooling on (the log of) wages with the help of
survey or register data. The second step is to look for discontinuities at typical graduation point (such as 12
years for a U.S. High School Diploma). The sheepskin effect of education is well documented and a global
meta-analysis of 122 studies suggest that effect a high-school (or equivalent) diploma is about 8% on average
(Mora Rodriguez and Muro 2015). The sheepskin effect have been documented also in Sweden for both the
university (Holzer 2009) and for the upper-secondary level (Antelius 2000).

An underlying assumption of most empirical models that try to capture the sheepskin effect is that those with
only y years of education aren’t systematically different than those with y years of education and a diploma.
It’s however hard to rule out that they differ in other respects that is not observable to the researcher but is
observable, and relevant, for the employer. Some preliminary work suggest that program completers (diploma
recipients) have higher cognitive skills than non-completers (not receiving their diploma) with the same years
of schooling (Ridell 2008).

Based on what’s been discussed so far it’s hard to rule out any systematic differences other than the type of
school between those with an independent and those with a public upper-secondary education. This issue
related to correct identification is present in a lot of applied economics fields. For example, economists
concerned with the empirical study of labor market discrimination have had to deal with similar problems
for a long time. Here to groups might differ on other characteristics (for example years of education or
ability) than simply the group membership under study (for example ethnicity or gender). To deal with this
researchers have responded by relying more on experimental data from the field and over the last fifteen years

4



correspondence testing have become an increasingly popular method.2 When using the correspondence testing
method researchers reply with fake job applications to real job advertisement and track the response. By
randomizing for example the applicants gender it’s possible to provide casual estimates assuming employers
are unknowing of being part of an experiment (see Bertrand and Duflo 2017 for a summary of the use of field
experiments; and Bertrand and Mullainathan 2004; Carlsson and Rooth 2007 for some early applications of
the correspondence testing method; and Darolia et al. 2015 for a related application).

Related to discrimination in Sweden there’s quite robust experimental evidence of ethnic discrimination
against those with Middle Eastern sounding names in contacts with public authorities (Adman and Jansson
2017; Ahmed and Hammarstedt 2019), in the labor market (Carlsson and Rooth 2007), in the market for
small businesses (Ahmed, Andersson, and Hammarstedt 2009) and in the rental housing market (Ahmed and
Hammarstedt 2008; Carlsson and Eriksson 2014). As for gender discrimination any signs of discrimination are
in general smaller in magnitude, less significant and if anything seem to indicate a more favorable treatment
of females (Ahmed and Hammarstedt 2008; Carlsson 2011; Carlsson and Eriksson 2014).

The final frontier for discrimination studies is to say with certainty something about what mechanisms might
be the root cause for discrimination. This is important since, as Neumark (2018) notes, policy responses
might be quite different for different types of discrimination. Recent research provides support for multiple
explanations. Carlsson, Reshid and Rooth (2018) show that job applicants with a foreign background have
much lower callback rates if they signal living in a “bad” neighborhood while there is no such effect for
those with a Swedish background. Findings are consistent with a model of statistical discrimination (Aigner
and Cain 1977). Other evidence supports the existence of taste-based explanation as a (high) degree of
observed discriminatory behavior from a field experiment is correlated with reported (negative) attitudes
towards ethnic minorities (Carlsson and Eriksson 2017). This is likely reflective of the fact that observed
discrimination is not fully explained by only one mechanism.

3 The experiment

The exploding popularity of the correspondence testing method doesn’t mean that it comes without any
problems. Concerns have been raised about the ethical dilemmas involved when performing these kind of
experiments. More work are created for the participants (employers), but they are not compensated for their
work and also can’t opt out of the experiment. It’s also possible that when fictitious candidates inevitably
have to decline any offers of a personal interview later on that employers associate, and learn, this to be a
typical response by some group and that this might make real applicants worse-off later on as they aren’t
offered the job based on the employers assumption of them declining the offer anyway (Bertrand and Duflo
2017). The data collection also requires a great amount of resources by the researcher, for example Carlsson
and Rooth (2007) reports sending out 3104 individual real applications where the response to each application
had to be tracked through answering machines, e-mail accounts and ordinary post (which also means that all
of these “fake” contact points have to be set up in the first place).

This paper performs a stated choice experiment similar in it’s design to that used to study discrimination
by Eriksson et. al. (2017). Across Sweden’s five largest municipalities3 employers where recruited and
asked to participate in the experiment. Within the experiment they where asked to evaluate eight fictitious
job candidates (in pairs) and attributes such as name, age, work history where randomly assigned to all
candidates. All applications also included the name of an existing upper-secondary school located within
the municipality from which the applicant had presumably graduated. These schools where later coded as
either public or independent. This experimental setup, although requiring a fair amount of work, is less time
consuming than using the correspondence testing method. As all employers are free to decline participation
it doesn’t come with the ethical dilemma associated with correspondence testing. One advantage of this
experimental setup is that since all ten attributes are randomized it’s possible to study interaction effects
between different attributes and type of schooling. This is different to most correspondence testing studies

2Some other examples of experimental methods that have been used with some frequency are audit studies, implicit associations
tests (IAT) and the method used in this paper

3Stockholm, Göteborg, Malmö, Uppsala and Linköping
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although there are exceptions. The fact that all attributes are randomized also makes it hard to behave in a
strategic way (see Eriksson, Johansson, and Langenskiöld 2017).

To be able to draw conclusions based on the collected data from a stated choice experiment its important,
to the highest degree possible, to ensure that the data actually contains the information sought. According
to Carson et. al. (1994) designing experiments is an art form to some extent hinting on that this might be
hard to always accomplish in reality. Still, it’s possible to follow some best-practice guidelines in an effort to
minimize measurement error. These include simple and straightforward wording, designing choice sets that is
realistic and closely resembles the real choice environment. And finally, making sure that all possible choices
are also credible (Carson et al. 1994). Continuing, Carson et. al (1994), suggest four concrete measures
relevant to this paper that can be taken to improve the accuracy of the data. The overarching theme of these
measures is to make the experiment as realistic as possible to the participants.

The first measure that can be taken is to ensure that participants understand the different attributes and
levels. Second, by providing a “warm-up” task to ensure that participants get familiar with the attributes and
understand the task. Third, if possible it’s a good idea to make the choice task more realistic by explicitly
specifying the choice context. And fourth, it’s important to pay attention to certain ranges of values or
combinations of attributes that might be judged unrealistic by the participants.

To make sure that the experiment lived up to best-practice standards two pre-studys where conducted before
the real experiment. In the first pre-study, seven recruiters and managers participated in evaluating the
survey. All where invited and after accepting the invitation where given given a link to an online survey
created with the help of Choice-Based Conjoint (CBC) analysis software.4 All where asked to think of a job
opening they had previously recruited for that didn’t require any university education. With this job in mind
they where then asked to evaluate resumes from fictitious candidates. In the second pre-study 32 managers
and recruiters that had posted real job ads participated in a test version of the experiment and got to leave
feedback on the design.

Both groups got to evaluate candidates based on name,5 age,6 work experience,7 name of school and type of
school program, personal traits,8 fluency in Swedish,9 fluency in English, leisure activities or other additional
information10 and finally whether the candidate held a drivers licence.11 Candidates where evaluated in
seven pairs where in each choice it was possible to choose “Candidate 1”, “Candidate 2” or “None”. The
inclusion of a “None” option is also discussed in Carson et. al. (1994) and it’s recommended use depend on
the situation. For this experiment it was included to make the hypothetical choices more like the real one
(where it would be possible to reject two candidates if they where judged to be unqualified). As a “warm-up”
question to familiarize participants with the attributes they where asked to rate the importance of them
beforehand, this showed that all attributes mattered to the participants with work experience and language
skills (in Swedish) being the most important.

As resumes typically follow an informal standard it was possible to create candidate resumes that where
4Provided through an academic grant by Sawtooth Software (www.sawtoothsoftware.com)
5Three Swedish sounding male names, three Swedish sounding female names, three Middle Eastern sounding male names and

three Middle Eastern sounding female names. The use of Middle Eastern/Swedish names is typical for Sweden and is motivated
in Carlsson and Rooth (2007). All first names where chosen based on statistics from Statistics Sweden of common names for
people in this age group (Statistics Sweden 2019).

6Candidates where between 19-21 years old, which means that they would had left upper-secondary school 0-2 years prior
depending on date of birth (the Swedish school year finishes in the Summer)

7Candidates where randomly assigned 1-2 years of work experience with the restriction that 19 year olds couldn’t have 2 years
of work experience. Jobs where of general character (i.e. not requiring any special upper-secondary education) such as reception
work, customer service and bartender. In the final study all chosen jobs where made relevant based on the circumstances.

8This was included to increase the realism of the candidates. All where given positive traits such as being professional,
structured or having a positive mindset. Traits where picked from a list of typical “CV traits” maintained on the homepage for
the Swedish Public Employment Service (Arbetsförmedlingen 2019)

9In the second pre-study as well as the real experiment all candidates where assigned “Fluency” in Swedish. This was done
partly due to practical design issues but also because all candidates that graduate from a three year upper-secondary education
where assumed to be fluent in Swedish (or at least state that they are on a CV)

10Possible attributes where “Having very good computer skills”, “Having done military service”,“Playing soccer in division 4”
or “Volunteering as a youth worker for a temperance organization (IOGT-NTO)”.

11In Sweden drivers license can be taken at 18 years old and is a prerequisite for some job openings. It’s also typically specified
on a resume.
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similar in form to regular ones. As all participants recruit as part of their work they where assumed to
understand the information included. This was also confirmed as all but one (97%) of the participants in
the two groups , when asked, stated that the assignment was easy to understand. When combining the two
groups 90% (35 out of 39) also stated that candidates felt realistic which is another important feature of
doing a good experiment as noted by Carson et. al. (1994). When thinking about a previous recruitment 69%
(29 out of 42) in the two groups combined believed the hypothetical choice resembled choices they would’ve
made in a real choice situation.

3.1 Lessons learned from the two pre-studys

Some changes where made in response to feedback given by the participants of the two pre-studys. First,
candidates where originally assigned only one personal trait but based on some comments by a participant in
the first pre-study they where later assigned a combination of two traits (as this where thought to be more
realistic).

Some adjustments where also made to the names of the candidates. One person commented that the names
didn’t feel realistic as they where either really common Swedish names (like Emma Andersson or Alexander
Nilsson) or Middle Eastern names. To make candidates more realistic some less common Swedish names (like
Hjalmar Sundström or Emily Lindholm) where added to the mix. As previously mentioned the use of Middle
Eastern names, and the term Middle Eastern itself, is typical in the literature that study discrimination in
Sweden. It’s worth mentioning however that the categorization of names is not an exact science and that
different persons might associate the same names to different regions or ethnic groups. To validate names by
a more objective approach I control against an available name classification tool (Ye and Skiena 2019a; Ye et
al. 2017; Ye and Skiena 2019b). Results from this test support that all Swedish names used in the experiment
are Swedish. It also shows that the “Middle Eastern” names can all be categorized as Muslim-Nubian and/or
Muslim-Persian names. Evens so, it’s not possible to say exactly how the non-Swedish names are perceived
by employers. It’s possible that they associate them as being “Foreign”,“Arabic” or “Muslim” rather than
“Middle Eastern.” These exact distinctions are however not judged to be very important for results later
presented.

In the first pre-study candidates where also given a round of warm-up questions, in line with recommendations
from Carson et. al. (1994). One of these asked how important the candidates name was for the recruitment.
In response to this question one participant said that it was obvious that the aim of the experiment was
to unveil ethnic discrimination and that people would not reveal any real prejudices because they would
all understand this. This question was removed from the second pre-study as well as the final experiment.
However, also in the real experiment without explicitly asking participants to think about names or ethnicity
there was one example of a participant that were sure that the purpose of the study was to unveil ethnic
discrimination. This one participant felt the need to defend the choices made by stating that all choices were
strictly based on merits.12 This highlights a clear disadvantage with this experimental method compared to
the correspondence testing method where participants are generally unaware of participating in an experiment.
It’s a reasonable assumption that this belief is held by more participants, although not stated by them, and
that this might introduce bias into the experiment. This is likely to lead to an underestimation of any signs of
ethnic discrimination (as discussed in Eriksson, Johansson, and Langenskiöld 2017). The issue of hypothetical
bias is further discussed in the next section.

Some participants in the first pre-study thought that it was hard to think, in advance, of a recent job
opening that matched the qualification level of the candidates. This led them to think of jobs requiring more
qualifications than held by the candidates. Carson et. al. (1994) recommends making the choice task more
realistic by explicitly specifying the choice context. In the second pre-study as well as in the real experiment
the use of real job ads helped both specifying the choice context but also to calibrate jobs that matched the
qualification of the fictitious candidates.

12This coincided with the Middle Eastern candidates being less qualified on average in most choice situations offered to this
participant (only due to randomization).
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When assigning a school and a school program to all candidates within a municipality this was originally done
by drawing fifteen combinations from all existing school/program combinations (within the municipality).
This led to a possible issue that any difference between school types would be blurred by the great variation
in school programs.13 Therefore, in the final version of the experiment four different designs where used
within each municipality (which lead to 20 different designs in total and since 15 was the maximum number
of levels for each attribute this gave 300 (20*15) possible school/program combinations). Jobs and school
programs where pooled as shown in Table 1. Similar pooling of jobs is done also in Darolia et. al. (2015).

Table 1: Job and program combinations

School program Job category
Technology Technology

Electricity and Energy Technology
Industrial Technology Technology
Health and Social Care Health and Social Care
Child and Recreation Health and Social Care
Hotel and Tourism Hospitality

Restaurant Management and Food Hospitality
Buisness Management and Economics Sales and Administration

Buisness and Administration Sales and Administration
Social Science Sales and Administration
Natural Science Sales and Administration

3.2 The final experiment - design and implementation

The final experiment was performed between February and May in 2019. During this period real job ads
on the homepage for the Swedish Public Employment Service where collected in the categories specified in
Table 2. Ads for which the fictitious candidates seemed to be under-qualified together with ads missing an
e-mail address in the contact information where weeded out. There was some variation in who was listed as a
contact person. Sometimes it was the manager/business owner, sometimes a recruiter working for an internal
HR-department and sometimes an external consultant working for a recruitment firm. In some instances
multiple contact persons where listed and in these cases the one listed first was invited to participate. Some
e-mail addresses appeared on multiple job ads, for example when a recruitment firm had posted several ads
for different firms and/or jobs. In these cases the person listed was approached regarding only one posted job
ad. The e-mail that they then received invited them to participate in a survey regarding the labor market
situation for young adults in Sweden. The purpose of the survey was briefly stated as an investigation of what
attributes mattered the most for employers when choosing whom to invite to an interview. Non-responders
where sent two reminders within a couple of weeks each.

Based on the information gathered from the two conducted pre-studys the candidates where constructed by
randomizing eight different attributes as specified in Table 2. The variable of interest is education which was
coded as either public or independent depending on the name of the school.

Each participant where presented with seven different choices, each being between inviting “Candidate 1”,
“Candidate 2” and “Invite neither” as previously discussed. An example of such a choice situation is illustrated
in Figure 3.

In total 545 employers where asked to participate. 12 of these where categorized as “Delivery failures” and
not counted as non-responders. Reasons where either emails bouncing back due to the wrong adress being
listed, person being on extended leave or having quit their job. The response rate within the remaining

13For example, when applying for a position as an assistant nurse you would typically have finished the Health and Social care
program rather than the Business Management and Economics program. This is also an example of real criticism forwarded by
the respondents participating in the second pre-study.
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Table 2: Candidate attributes and levels

Attribute Levels
Name See table 1
Age 19-21

Personal traits 15 different combinations of two positive traits
Education School name and program

Work experience 0-2 years of relevant work experience
Language skills Fluent in Swedish and basic English / Fluent in Swedish and good English

Other information For example specifying computer skills or volunteer work
Drivers license Yes / No

Figure 1: Example of a choice offered to participants (translated from Swedish)
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sample was 17.6%.14 A potential issue with the data is that public employers might be underrepresented
amongst those invited. This is because an e-mail adress was, for some reason, seldom listed when the ad was
posted by a public employer which was either a municipality or a county. Unfortunately this wasn’t tracked
in any way but it’s likely to affect the “Care” category where most common jobs where “Assistant nurse”,
“Nursery attendants” and “Care assistants”

After finishing the experiment all respondents where asked to evaluate the experiment by answering the same
questions as those participating in the pre-studys. 99% stated that the experiment was easy to understand.
82% stated that it felt realistic. When respondents where asked how representative they believed that choices
made in the experiment where of choices they would’ve made in a real situation 3% chose “1. Not at all”,
15% chose “2. To a pretty low degree”, 54% chose “3. To a pretty high degree” and 30% chose “4. To a very
high degree”

3.3 Validity and potential biases

There is reason to be cautious about potential hypothetical bias that can occur in an experimental setting.
The term hypothetical bias refers to people making different choices in an experiment with low or no stakes
compared to in a real world situation where stakes are higher. The related method of contingent valuation
has received a lot of criticism for this in the past. As for the stated choice method used in this paper several
recent studies have been unable to reject the hypothesis of equal valuation of attributes in stated choice
experiments and in the real world (see discussion on this topic in Eriksson, Johansson, and Langenskiöld
2017).

Several measures can be taken ex ante to limit the impact of hypothetical bias. For example, I include a
presentation stating the objective of experiment and urging respondents to answer truthfully (known as
“cheap talk” in the literature). Also, for all choices I include the possibility to opt-out (“Hire no one”) so that
respondents aren’t forced to choose. Finally, attributes and their levels are typical information found in a CV
and as all respondents recruit as part of their job these attributes and levels are familiar to respondents (see
Hensher 2010).

By recording respondent uncertainty it’s also possible to calibrate results ex post in an effort to mitigate any
remaining bias. This is typically done by either assigning new probability’s or excluding choices based on
how certain respondents feel about their choices (Hensher 2010; Ready, Champ, and Lawton 2010). Deuchert,
Kauer and Meisen Zannol (2013) use a stated choice experiment to study employers willingness to train
people with mental disorders. Since accepting to train a person with a history of mental illness might be
considered “kind” or “good” there is reason to suspect an issue with hypothetical bias. The authors adjust
for this using respondent uncertainty by taking the self reported certainty level (0-100%) times the binary
variable (0 or 1). The authors estimate the marginal effects of attributes such as different diagnosis (for
example bipolarity or schizophrenia), age, work experience and school performance. They find that the
relative effects are quite similar between the two models which could imply “hypothetical bias may not be a
major concern in a study focusing on relative effects” (Eriksson, Johansson, and Langenskiöld 2017).

The use of certainty scores stem from the literature on contingent valuation and an alternative and popular
approach is to decide on a cut-off where only responses above a certain threshold are treated as truth
revealing responses. The problem with both these approaches is that assumptions have to be made about
the functional form of the relationship between respondent uncertainty and potential bias. For example, the
method proposed by Deuchert, Kauer and Meisen Zannol (2013) assumes that there is a linear relationship
between the certainty score and the hypothetical bias. In the alternative approach with a cut-off (see Morrison
and Brown 2009) the cut-off have to be arbitrarily chosen. Results can of course be validated if there exist
information about the true preferences of respondents, but typically such information doesn’t exist. A smaller,

14Response rates differed between job categories. In the Admin category 227 employers where contacted and 40 responded for
a response rate of 18%. The same numbers for the other categories where: Care - 72 contacted, 21 responses and a response rate
of 29%. Hospitality - 130 contacted, 13 responses and a response rate of 10%. Tech - 116 contacted, 20 responses and a response
rate of 17%. Regression analysis also show that the difference in response rates in the Care and Hospitality categories are
significantly different at the 5% and 10% level respectively. There are no significant differences between municipalities. Results
later presented are robust to the inclusion of dummy’s indicating job-category.
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but real, problem is that the Deuchert, Kauer and Meisen Zannol method makes estimation by logit/probit
models impossible if desired (due to the transformation of the binary variable). I propose a somewhat simpler
model where I take advantage of information about respondent uncertainty but where less assumptions are
needed about the size and form of the relationship between this information and the hypothetical bias. This
is done by including the uncertainty score as an independent variable in the regression. Reasons for this are
more thoroughly explained in the next section where an attempt is also made to motivate it in the general
case.

If answers are biased, the main reason for respondents to answer untruthfully is assumed to be due to the
social pressure of behaving “politically correct” (Eriksson, Johansson, and Langenskiöld 2017). For example,
when choosing between “Alexander Nilsson” (a typical Swedish name) and “Mohammed Said” (a Middle
Eastern sounding name) employers might be afraid to choose “Alexander Nilsson” unless its obvious that
he´s the better candidate based on objective measures.15 This fear might stem from the possibility of being
recognized as discriminatory by others (although all respondents where informed that they are guaranteed
to be anonymous) or respondents having a hard time admitting for themselves that these kind of attitudes
might influence their decisions. Interestingly Carlsson and Eriksson (2017) show that peoples self reported
attitudes against minority groups correctly predicts actual discriminatory behavior (against potential tenants)
suggesting that people might be willing to reveal their true attitudes in surveys after all.

Finally, findings by Bohnet, Van Geen and Bazerman (2015) suggest that the design of a choice experiment
like this where candidates are jointly evaluated might also reduce discrimination due to implicit attitudes or
stereotypes. If employers use gender or ethnicity on a more conscious level as a signal of productivity (or are
aware and firm about their distaste for some group), findings doesn’t suggest that joint evaluation per se
should reduce observed discrimination.

Taken together the evidence suggest that hypothetical bias is more likely than not to be present in the data
but that there exist methods and best-practices, which I apply to the extent possible, that tries to reduce
this. Based on judgement about what’s the social acceptable choice the effects of any remaining bias can
assumed to be an underestimation of any signs of discrimination based on ethnicity and an overestimation of
gender discrimination against women.

4 Theoretical framework and empirical modelling

Within economics, there are two main theories about the general effect of education on labor market outcomes
such as wages and employment. The human capital model (Mincer 1974) states that more (or “better”)
education for an individual increases human capital and that this lead to better outcomes because of a higher
level of productivity as a result. Any observed differences in employability between groups, here separated by
whether they attended a public or an independent upper-secondary school, would then be explained by one
of the groups having acquired more human capital and therefore being more productive on average.

The other theory is the signaling theory (Spence 1973). Spence resembles hiring a worker to making “an
investment under uncertainty” because employers have no way of knowing in advance the real productivity
of a worker. The signaling theory states that individuals can choose to make an investment in education
credentials to signal their ability level to employers. Assuming that these credentials will be more costly to
obtain for “low-ability” workers compared to “high-ability” workers it’s reasonable to expect education to
be positively correlated to ability regardless of whether there are any other effects on productivity through
increases in human capital. According to Spence this makes it possible for employers to distinguish between
“good” and “bad” workers in the marketplace (Spence 1973). Empirically it’s often hard to distinguish which
of these two theories might have the most explanatory power since any regression measuring it’s effect will
typically involve the same left-hand (labor market outcome) and right-hand (level of education) variables.

Closely related to the signaling theory are theories on statistical discrimination (Phelps 1972; Arrow 1973). If
the “true” productivity of new workers are costly to obtain then employers might behave rational by relying

15A similar behavior might be applicable to the case of gender where the “politically correct” choice is thought to be to favor
women.
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on cheaper signals to asses productivity in advance. In the simplest models of statistical discrimination
employers will just rely on group16 averages. Although the outcomes for different groups might be the same
as in other models such as the taste based model by Becker (1971) the underlying mechanism is quite different
as employers behave rational to maximizes profits under the statistical discrimination hypotheses.17

4.1 A model of employer selection

To construct a theoretical model of how employer hiring decisions might be affected by independent schooling
it’s reasonable to start with the assumption of fixed wages and employers that want to maximize profits. When
choosing whom to hire, employers will then want to hire the most productive candidate.18 Unfortunately for
the employer, the productivity of individual workers are not directly observable in advance. Lets define q to
mean the productivity of workers. Instead of directly observing q the employer can in the first stage of the
application process only observe other information about prospective workers possibly related to q. Such
information would typically include previous work experience, personality (as described by the candidate),
gender, drivers licence status etc. Lets denote all such information observable by the employer, and not
specifically stated elsewhere in the model, as a vector X. We can then assume that q will depend on Xβ and
an error term (ε) representing all unobservable characteristics also affecting q.

q = Xβ + ε (1)

The employer also have information about which school the candidate went to. Since the aim of this study
is to examine the impact of independent upper-secondary schooling we define only two different schools,
independent and public and let I(= 1) signal that the worker attended an independent school. I will be related
to q if there are differences in quality between independent schools so that students graduate upper-secondary
school with different levels of human capital dependent on I. But, I will also be related to q if there exist a
selection bias so that students differ in their pre-existing levels of ability. Since I is not a perfect signal of
productivity it comes with measurement error and an error term. To distinguish between measurement error
already in the model (ε) we denote the error term stemming from I with u.

q = Xβ + γI + ε+ u (2)

If γ > 0 then employers will prefer people who attended an independent school. Although possible, we
wouldn’t expect I and q to be heavily correlated due to differences in school quality based on previous research
(Böhlmark and Lindahl 2015; Hinnerich and Vlachos 2017; Wondratschek, Edmark, and Frölich 2013). There
are however at least two interesting arguments supporting the possibility that employers might, nonetheless,
look to I as a signal of productivity. Both arguments relate to the specific contexts in this paper. First,
related to the age group under study, research have suggested that employers are more prone to statistically
discriminate on the basis of easily observed signals when they are trying to sort young workers based on their
productivity. Then as workers grow older information about their true productivity levels are slowly revealed
to the marketplace and signals in general should be less important (Altonju and Pierret 2001).

A second, and quite different, argument is that the school system in Sweden seem to result in a large
within group heterogeneous distribution of skill (given some level of formal education, such as completing
upper-secondary schooling). One possible explanation for the large variation in skill is that the Swedish
school system is comprehensive and choice based to a high-degree. There is for example no early sorting of
individuals based on abilities and no tracks for academically gifted students. The allocation of students might
therefore be more influenced by family background characteristics in Sweden compared to other countries

16Typical examples would be female/male or black/white but rational employers will use any potential signal that carries value
17The fact that employers act rational to maximize profits (as under the statistical discrimination hypotheses) rather than

to minimize the dis-utility from interacting with people from a less preferred group is perhaps also more “appealing” to most
economists.

18Fixed wages is a realistic assumption in Sweden where wages are agreed through central bargaining to a large degree. This
is perhaps especially true for young low-skilled workers.
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(Heisig 2018). A possible implication is that informal signals (such as school choice since this is likely to
be influenced by social background) could be more important in Sweden compared to other countries with
more homogeneous within group distribution of skill. In model terms, this would reduce the absolute value
of β if the effect of formal credentials (included in X) on q are associated with more measurement error
(larger σ2

ε). Given no changes in u then |γ/β| would increase, i.e. the relative value to the employer of having
information about independent schooling should be higher (assuming that there is at least some information
in this signal). Related to this, one paper shows that a competitive labor market model predicts that the
introduction of a comprehensive and standardized college exit exam (a quite formal assessment of ability)
should make college reputation less important as a signal of productivity. Empirical findings in the same
paper, from the 2004 Colombian introduction of such a test, supports this claim (Macleod et al. 2017).

Aigner and Cain (1977), building on Arrow (1973), Phelps (1972) and Spence (1973), presents a simple model
of statistical discrimination where two groups have identical exogenously given distributions of ability but
where the result of a standardized test score is a more reliable predictor for one of the two groups. All else
equal, this will lead to outcomes where employers preferences for a certain groups changes with the result on
the test score. We can incorporate this into our model by specifying two groups and substitute test score for
independent schooling (1/0). Groups are defined by having either a Swedish name (S) or a Middle Eastern
sounding name (E). Employers will then try to predict productivity q̂S or q̂E by estimating two different
parameters γ̂S and γ̂E .

q̂S = Xβ̂ + γ̂SI + ε+ uS (3)

q̂E = Xβ̂ + γ̂EI + ε+ uE (4)

If σ2
u

S 6= σ2
u

E then employers will prefer different groups dependent on I. To think of a scenario where the
latter could be true one can think of a situation where the cost of attending an independent school varies
between groups. This requires a wider definition of costs than strictly monetary (since all upper-secondary
education in Sweden, including independent schooling, is tuition-free) which is in line with Spence (1973).
Possible costs could be commuting time and it’s associated costs, the social costs from changing ones social
context or asymmetric access to information about which school to choose. If independent schools require a
higher GPA for admission and if this in turn require more effort from the Middle Eastern group this could
also be seen as difference in cost by group.19 One of these situations, with two different outcomes, is graphed
in Figure 2. Here γ̂S < γ̂E so that employers believe independent schooling to be a better signal of ability
within the Middle Eastern group. Since the distribution of ability is equal between the two groups this lead
to two different outcomes depending on the whether the independent schooling signal is 1 or 0. Although no
previous paper have looked into the exact issue under study in this paper there have been empirical findings
of the same mechanism in other settings. For example, Carlsson, Abrar Reshid and Rooth (2018) finds that
job applicants in Sweden with a foreign background have lower callback rates from employers if they signal
living in a “bad” rather than a “good” neighborhood but find no such effect for natives.

If we loosen the assumption of identical ability distributions there is also possible to have outcomes where
employers strictly prefer one group over the other even if independent schooling is more reliable as a predictor
of ability for one of the groups.

4.2 Empirical modelling

Because of the experimental setting of this paper where we, in contrast to reality, are sure that students have
been randomly assigned to either public or independent schooling γ1 in the simple model outlined below
should capture the average treatment effect (ATE) on y (which is = 1 if individual i is invited to an interview
and = 0 otherwise).

19For example,schools with a higher share of newly immigrated students tend to have lower grades on average (Skolverket
2018)
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Figure 2: A model of statistical discrimination.

yi = E(Pr(yi = 1)) = α+ γ1Ii + εi (5)

The model can be expanded with gender (F = 1 if female, 0 otherwise) and ethnicity dummy’s (E = 1 if
candidate has a Middle Eastern name, 0 otherwise) as well as their interactions with schooling to examine if
there are heterogeneous treatment effects, in other words do employers interpret the signal of independent
schooling differently depending on ethnicity or gender. Also, included is a control for previous work experience
(X = 1 if candidate has some experience). Estimation is done by the Linear Probability Model (LPM) with
standard errors clustered at the respondent level (Abadie et al. 2017).

yi = E(Pr(yi = 1)) = α+ β1X + γ1Ii + γ2Fi + γ3Ei

+γ4Ii ∗ Fi + γ5Ii ∗ Ei + εi

(6)

Results from the above model, and variations of it, are presented in Table 4.

4.3 Hypothetical bias

As previously discussed, it’s possible to make ex post adjustments in an effort to mitigate the impact of
hypothetical bias. I do so by applying three different adjustment procedures to control for hypothetical bias.
For all procedures I use the same measure of respondent uncertainty. After the respondents had finished
evaluating all seven pair of resumes they where asked how sure they felt that choices made in the survey
reflect real life choices they would´ve made outside of the experiment. Choices range from 1-4 where 1
reflected great uncertainty and 4 reflected great certainty. The first procedure follows Deuchert, Kauer and
Meisen Zannol (2013). Here the binary outcome variable was then re-coded as y′

i = 0.25Qm(yi) with Qm

being the answer of the respondent. The same LPM model as before was then fitted to this adjusted variable.
The second procedure includes the use of a cut-off point. I simply throw out all observations by employers
that listed a certainty score “1” or “2” (keeping “3” and “4”) and re-run the regression analysis on remaining
observations.
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Figure 3: The relationship between respondent certainty and the probability of being invited to an interview

4.3.1 An alternative method to control for hypothetical bias

As previously discussed these methods are somewhat arbitrary with respect to how to transform the dependent
variable or where to apply the appropriate cut-off. An alternative approach is to separately estimate how the
probability of being invited to an interview is affected by respondent uncertainty. It might be that other
approximations than a linear transformation or a “binary” cut-off are better. To investigate this I estimate
the following regression.

zi = zim = E(Pr(zim = 1)) = α+ φ1Qm + φ2Q
2

m + ε (7)

I now denote the estimated probability by z instead of as previously y to distinghuish between potential
bias (z) and the main model (y) defined previously. Here zi is the estimated probability that candidate i is
chosen for an interview (by employer m). Qm is the certainty score reported by employer m after finishing
the survey. Running this regression shows that both φ1 and φ2 are significant at the <0.01 level and that
the relationship between self reported uncertainty and the probability of being invited to an interview has a
non-linear rather than a straight linear relationship. Employers that said that there choices reflected real
choices “To a pretty high degree” (Q = 3) where most likely to hire candidates and those stating that choices
“Not at all” (Q = 1) reflected real choices to the degree of where considerably less likely to invite a candidate.
This non-linear relationship is displayed in Figure 3 together with the linear transformation specified earlier.
In an effort to control for this relationship I expand the main model presented before and also include ẑi as
an independent regressor in the model as

yim = E(Pr(yim = 1)) = α+ β1X + γ1Ii + γ2Fi + γ3Ei

+γ4Ii ∗ Fi + γ5Ii ∗ Ei + γ6ẑi + εim

(8)
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5 Results from the experiment

5.1 The effect of independent schooling

Results from regression the most simple model (eq. 5) are presented in Table 3. The model estimates the
average treatment effect of independent schooling. The variable of interest is “Independent schooling” and the
coefficient (0.046) show that independent schooling had a positive effect on the probability of being invited
to an interview and that candidates that listed an independent school had a 4-5 percentage points higher
probability of being invited to an interview. Results are significant at the <0.1 level.

Table 3: Effect of independent schooling

Probability of being invited to an interview
Independent school 0.046∗

(0.026)

Constant 0.300∗∗∗

(0.021)

N 1,375
R2 0.002
Adjusted R2 0.002

Notes: Standard errors are in parantheses
Standard errors clustered at the respondent level
Significance levels are *** (1 percent), ** (5 percent) and * (10 percent).

Based on previous discussions about theories on education and employment this result can be interpreted in
two different ways. One interpretation is that employers prefer candidates that attented an independent school
because independent schools offer a higher quality of education. Another interpretation is that employers
prefer candidates with independent schooling because they believe that independent schooling is a signal
containing other valuable information about the candidate. Based on the results in Table 3 its not possible
to distinguish between these two explanations.

5.2 Independent schooling, gender and ethnicity

In Table 4 I present the results from various models where ethnicity and gender are included as independent
variables. The first model (1) includes only the main effects of being female and/or having a Middle Eastern
sounding name. As expected, due to randomization, their inclusion doesn’t seem to have any major impact
on the estimated effect of independent schooling as the coefficient is largely unchanged (0.047). Coefficients
for being female and having an Middle Eastern sounding name suggest positive treatment by employers of
both although coefficients are not significant.

The second model (2) introduce two interaction terms. Here independent schooling interacts with gender
and the Middle Eastern variable respectively. Results doesn’t suggest that there exists any meaningful
interaction effects between type of schooling and gender. But results do show that any positive effect of
independent schooling seem to be exclusive for candidates with a Middle Eastern name. Conditional on being
male and having a Middle Eastern name listing the name of an independent school on a resume increased
the probability of being selected for an interview by 14 percentage points (coefficient 0.136). For Swedish
males the effect of independent schooling seem to be negligible (coefficient 0.006). Results are robust to,
and become more significant when, controlling for past work experience in the third model (3) and also the
inclusion of a large set of control variables in the fourth model (4). This set of control variables control for
type of school-program and any additional information (such as English skills, voluntary work or drivers
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Table 4: Interaction effects of independent schooling

Probability of being invited to an interview
(1) (2) (3) (4)

Indep. school 0.047∗ 0.006 0.016 0.016
(0.026) (0.038) (0.037) (0.038)

M. Eastern name 0.019 −0.067 −0.063 −0.077∗

(0.029) (0.047) (0.046) (0.046)

Female 0.040 0.035 0.014 0.013
(0.025) (0.041) (0.040) (0.040)

Work experience 0.237∗∗∗ 0.242∗∗∗

(0.026) (0.026)

Indep. school * M. Eastern name 0.136∗∗ 0.139∗∗ 0.155∗∗∗

(0.060) (0.058) (0.058)

Indep. school * Female 0.011 0.002 −0.0003
(0.052) (0.051) (0.051)

Constant 0.276∗∗∗ 0.300∗∗∗ 0.146∗∗∗ 0.093
(0.025) (0.030) (0.034) (0.061)

Control variables included No No No Yes
N 1,375 1,375 1,375 1,375
R2 0.004 0.008 0.064 0.084
Adjusted R2 0.002 0.005 0.060 0.070

Notes: All independent variables are =1 if
candidate posses the attribute
and =0 otherwise.
Control variables control for type of
school-program and additional
information included on resumes.
Standard errors are in parantheses
Standard errors clustered at the
respondent level
Significance levels are *** (1 percent),
** (5 percent) and * (10 percent).
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Figure 4: Marginal effects

license status) on resumes. The marginal effect of independent and public schooling dependent on ethnic
background are illustrated in Figure 4. These are based on model four (4).

The fact that independent schooling seem to have a rather large and significant effect for candidates with a
Middle Eastern name but that the effect for those with Swedish sounding names seem to be close to null is
interesting. It’s not obvious that differences in quality between independent and public schools can explain
this. Such an explanation would be more credible if also those with a Swedish sounding name experienced
a positive effect since they would also benefit of higher quality schooling. Instead results are most easily
explained by theories on signaling that where discussed mainly in the theory section earlier. To illustrate,
Figure 5 plots the estimated probabilities based in model four (4) with 95% confidence intervals. Probabilities
are divided by school type and grouped by ethnic background. This picture is very similar to Figure 2 in
Section 4.

5.3 Controling for hypothetical bias

The issue of hypothetical bias was discussed in previous sections. I run three different models, all discussed
in Section 4.5, to see if results are robust to controlling for respondent uncertainty about their choices. These
are all shown in Table 5. The first model (1) is the proposed specification that use an estimated bias variable
as an independent regressor in the model. The second (2) model use the cut-off method where only employers
choosing 3 or 4 on the certainty scale are included. Model three (3) apply a method similar to Deuchert,
Kauer and Meisen Zannol (2013) where the binary response variable, if equal to 1, is transformed to a
non-binary variable equal to respondent certainty level. The results in Table 5 are similar to those in Table
4 but worth noting is that the marginal effect of independent schooling for those with a Middle Eastern
sounding name increase in both magnitude and significance in models one (1) and two (2) which are most
easily comparable to results in Table 4. Also worth noting is that the effect of having a Middle Eastern
sounding name, conditional on having attended a public school, is also more negative and more significant in
models one (1) and two (2). This suggest that hypothetical bias is likely an issue in this and other similar
experiments.
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Table 5: Controlling for hypothetical bias

Probability of being invited to an interview
(1) (2) (3)

Indep. school 0.015 0.019 0.019
(0.038) (0.041) (0.031)

M. Eastern name −0.085∗ −0.103∗∗ −0.059
(0.046) (0.050) (0.038)

Female 0.016 0.015 0.011
(0.040) (0.044) (0.033)

Work experience 0.243∗∗∗ 0.239∗∗∗ 0.187∗∗∗

(0.026) (0.029) (0.021)

Indep. school * M. Eastern name 0.165∗∗∗ 0.187∗∗∗ 0.119∗∗

(0.058) (0.063) (0.047)

Indep. school * Female −0.005 0.003 −0.001
(0.050) (0.056) (0.041)

Constant −0.224∗∗ 0.070 0.050
(0.105) (0.068) (0.049)

Hypothetical bias adjustment Non-linear Cut-off Linear
Control variables included Yes Yes Yes
N 1,375 1,166 1,375
R2 0.093 0.093 0.082
Adjusted R2 0.078 0.075 0.067

Notes: All independent variables are =1 if candidate
posses the attribute and =0 otherwise.
Hypothetical bias adjustments are described in
Section 4. Control variables control for type of
school program and additional information
included on resumes.
Standard errors are in parantheses
Standard errors clustered at the respondent level
Significance levels are *** (1 percent),
** (5 percent) and * (10 percent).
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Figure 5: Predicted probabilitites

5.4 Other findings

Some other findings, not directly related to the subject under study, are presented in Table 6. The model
is the same as model four (4) in Table 4 but here some of the previous coefficients are masked and instead
coefficients for other attributes are displayed. First worth mentioning is that past work experience seem to
be the single most important signal for employers when choosing between candidates. This is consistent with
Eriksson and Rooth (2014) who use a field experiment and find that employers attach a negative value of
contemporary unemployment spells lasting more than nine months. Eriksson and Lagerström (2006) also
find that employed job seekers that had registered at the Swedish Unemployment Agency had a greater
probability of being contacted by an employer than otherwise similar but unemployed job seekers. When
relating to past research it’s worth noting that due to the design of the experiment the signal of having, or
not having, past work experience had a double meaning. If candidates CV signaled past work experience it
simultaneously and without exception signaled current employment (and of course, no past work experience
also implies current employment).

Interestingly candidates who stated that they played competitive soccer on their spare time experience about
a 9 percentage points higher probability of being invited to an interview. These findings are in line with
findings by Rooth who estimate a similar effect of 5 percentage points in a correspondence study (Rooth
2011). More surprising is the fact that there is at least weak evidence that candidates who had volunteered
as youth workers experienced a lower probability of being invited. This can perhaps be explained by that the
organization chosen is a temperance organization (who regularly organize activities for kids such as sports,
theater and music activities) and it’s possible that employers have certain attitudes against this specific type
of organization. An alternative explanation is that the name of the organization is IOGT-NTO which is an
abbreviation that might not be recognized by all employers. Thus rejection of candidates with this particular
experience could also be due to unfamiliarity or uncertainty about what type of organization it is.

There is also a strong positive effect of having a drivers license. This is not surprising as some job ads
explicitly require candidates to have a drivers license. Unfortunately I didn’t keep track of job ad requirements
so I can’t say if this positive effects comes only from responding to job ad requirements or if employers also
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Table 6: Interaction effects of independent schooling

Probability of being invited to an interview
Work experience 0.242∗∗∗

(0.026)

Good English skills 0.055∗∗

(0.028)

Very good computer skills 0.019
(0.036)

Military service 0.044
(0.050)

Soccer player 0.096∗

(0.050)

Youth worker −0.085∗

(0.050)

Drivers license 0.072∗∗∗

(0.028)

Constant 0.093
(0.061)

Control variables included No
N 1,375
R2 0.084
Adjusted R2 0.070

Notes: All independent variables are =1 if
candidate posses the attribute
and =0 otherwise.
Control variables control for type of
school-program and additional
information included on resumes.
Standard errors are in parantheses
Standard errors clustered at the
respondent level
Significance levels are *** (1 percent),
** (5 percent) and * (10 percent).
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use it as a productivity signal.20

6 Discussion

6.1 Internal and external validity of results

The results presented are new and interesting in some respects but they should be interpreted with caution
for the reasons listed below.

First, although discussed at some length by now, the fact that employers only make their selections in a
hypothetical situation makes it hard to generalize results. Although measures where taken to resemble a
real situation by relating the experiment to current job ads and conducting two pre-studys to ensure an
appropriate design we can’t know for sure employer behavior might change if candidates where real. This
is an unresolvable weakness of this study. What we do know, on the other hand, is that the type of school
is independent of other characteristics that could also affect employment. This means that we correctly
measure the causal effect of school type although only in a hypothetical environment. Also important, is that
discrimination is only observed at the initial stage of hiring and that there is also other less formal ways of
finding a job where patterns might also be different.

Second, this study don’t address possible equilibrium effects. I don’t find any significant differences in quality
between independent and public schools (as employers are indifferent to school type conditional on having a
Swedish name). But it’s possible that the average upper-secondary graduate is still more productive under a
voucher school system due to competition effects.

A third issue has to do with representativeness. The age group under study is 19-21 years with no post-
secondary education. It’s quite likely that the signaling effect of independent schooling diminishes as
candidates grow older and that results are not generalizable to older workers. Within that age group I also
only investigate a subset of four different job categories and although results are robust to controlling for this
there is no way of knowing how well results generealize to other job categories.

Finally, and fourth, the response rate is quite low at 18% with some significant differences between groups.21

There is also reason to believe that public employers are underrepresented as discussed in Section 3. This
means that within the population studied there might also be issues with sample selection bias. This shouldn’t
affect the internal validity of results, however, as all prospective candidates are randomized at the employer
level. But this implies that more caution should be taken before drawing general conclusions based on these
results.

6.2 Implications for public policy

Although it’s very difficult to also consider possible equilibrium effects the results presented seem to suggest
that there is on average a positive effect of independent schooling on the employability of young adults. The
fact that this positive effect seem to be concentrated only to those with a Middle Eastern sounding name
makes results most easy to explain by theories on job market signaling and statistical discrimination (Phelps
1972; Arrow 1973; Spence 1973; Aigner and Cain 1977) rather than differences in school quality. For this
explanation to hold the cost of attending an independent school can not be the same for all groups. This is
beacuse if it where then we would expect the abilitiy distribution across students to be identical between
independent and public schools. An example of what could influence the cost of attendting an independent
school comes from Edmark (2018). Although focusing on independent primary (rather than secondary)
school providers she finds that independent schools choice of location is positively correlated with a higher

20For example, one could perhaps expect drivers license to also be a signal of ability, as it requires some level of determination
and/or social background as it costs about 15 000 SEK (≈ 1 500 USD). However, there is no positive interaction effect for those
with a Middle Eastern name. Instead, when including an interaction effect it’s actually negative.

21As a reference point Eriksson et. al. (2017) reports a response rate of 46%. The survey was distributed by regular mail with
two reminders.
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share of parents with post-secondary education and a higher share of parents with a foreign background.
If similar patterns exist also among secondary school providers then this could lead to a difference in the
distriubtion of ability for different school types dependent on ethnic background. Other factors that could
create similar biases are different marketing efforts or specially tailored programs by schools appealing to
different types of students (2017). Taken together, assuming different costs of attending an independent
school for students with different social backgrounds is not unrealistic. If results are in fact mostly due to
these kind of mechanisms it has some interesting implications for public policy.

First is that the theoretical argument for a voucher school system is that it will make schooling better in
the long run. This is because students (and their parents) will avoid choosing bad schools who will then be
forced out of the market. Given that results presented in this study also hold for the labor market as a whole
this could suggest that choices made within the system not only take quality into account. Instead those
with a foreign background might be wise to consider also the signaling value of attending an independent
school. In an extreme case it could be perfectly rational to choose a school of lower quality if the expected
gain in earnings from the signal outweighs the expected loss in earnings due to lower quality schooling. It’s
possible that this could lead to a less efficient school system than what can be expected from theory.

From a strictly economic point of view statistical discrimination, as opposed to taste based or implicit
discrimination, can perhaps be both understood and defended as a fast and efficient way of assigning people
of different skills to jobs with different requirements. But from a moral point of view, most of us would
prefer not to be reduced to a combination of group characteristics. All discrimination due to ethnicity,
including statistical, is also prohibited by Swedish law (SFS 2017:1128 2008) and reducing discrimination in
general is an aim for public policy. This means that public policy should be directed towards reducing such
effects if they are inherent in the current school system. When dealing with this issue, however, it’s worth
remembering that the average effect of independent schooling on the employability of those with a Middle
Eastern background might still be positive so that as a group they could be worse of if employers wouldn’t be
able to take advantage of the signal of independent schooling.

To see why, consider what happened after many U.S. jurisdictions adopted so called “ban-the-box” policies
that prevented employers from requesting information about criminal records early in the hiring process.
Although one of the goals of these policies was to improve equality in the labor market the result was a
reduced probability of employment for young black low-skilled men. One explanation for this is that if the
group as a whole has a higher probability of being ex-offenders (which is true for young black low-skilled
men) and the employer can’t sort out who is and who isn’t then the group as a whole will suffer (Doleac and
Hansen 2020). The important takeaway from this example is that if those with a foreign background as a
group have (or are believed to have) lower productivity on average than natives then school choice is one
way for employers to discover “above average” workers within that group. Without independent schooling
employers might instead put more weight on the group average and an unwelcome side effect of this could be
that the school-work transition would’ve been harder for people with a foreign background.

To reduce the impact of social background one solution is perhaps to introduce a “better” signal than the
(arguably) noisy signal of independent schooling. For example, if every applicant listed their grade point
average (GPA) on his or her resume this would perhaps say more about ability than the school name and
reduce the value of this information.22 GPA is however hard to compare across programs, depends partly
on elective courses (“easier” courses can presumably be chosen to inflate GPA) and grade inflation due to
competition between schools might also be a factor to consider (Hinnerich and Vlachos 2017). An alternative
solution would be to reintroduce a standardized exit exam which was abolished in Sweden in 1968 which
have been suggested by some in the political debate. In 2004 Colombia introduced such an exit exam, partly
as an attempt to increase accountability within their school system, and following its implementation college
reputation became less important as a factor determining wages. The score of the exit exam was easily
interpreted by both prospective employers and students. Therefore many included it on their resumes which
helps explain the effect it had (Macleod et al. 2017).

22Not everybody has to do it of course but enough to make it useful. Those with a bad GPA will likely refrain from listing
and employer will assume that those who don’t list it all have a bad GPA.
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7 Conclusions

The pros and cons of a voucher school system in Sweden have been intensely debated since even before its
implementation. Prior research have focused mainly on two questions. How are individual students affected
of a voucher school system? And, how is society as a whole affected? So far research have been heavily
focused on academic outcomes (Bettinger 2011).

In this study I’ve made an attempt to move forward from what we already know. I investigate how the school-
work transition is affected by independent schooling and show that employers are likely to use independent
schooling as a signal to sort job applicants. When comparing different ethnic groups I find that this affects
only those with a Middle Eastern sounding name who experience a 14-19 percentage point higher probability
of being invited to an interview. Results are robust to a number of different specifications. For those with a
Swedish sounding name there are no effects on employment, positive or negative, of attending an independent
school.

Future research into this area is needed and a first step would be to replicate findings from this study in a
larger sample of employers or by confirming findings in the real world. This could for example be done by a
correspondence study similar to that by Carlsson et. al (2018). It would also be productive to investigate if
there are differences between different types of schools within the same categories. For example, it would be
interesting to see if those with a foreign background benefit even more by choosing a predominantly native
school or if there are other mechanism also at play.

Finally, although it’s of great importance to further investigate this topic by also using other methods. The
results presented demonstrates that these kind of experiments that are somewhere in between the “lab” and
the “real world” have the ability to produce interesting results. Stated choice experiments carried out in
the future should keep on refining methods for dealing with hypothetical bias with the aim of finding more
universal approaches less reliant on arbitrary judgement.
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