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A B S T R A C T

In a preregistered nationwide factorial survey experiment among 5017 Danish employers and
20,068 vignettes, we examined the interplay between applicant age (45–75 years) and other
applicant characteristics in hiring discrimination. The experiment enabled us to examine the
relative importance of age compared to other forms of hiring discrimination, as well as the ad-
ditive and multiplicative effects. First, regarding relative importance, our study reveals that
discrimination against older applicants outweighs other characteristics and persists regardless of
the employer’s age. Across all industries and sectors, no other applicant characteristics were
found to be statistically significantly more important than age. Second, we identified three
multiplicative effects that weaken age discrimination: the employers discriminated less against
older applicants in terms of previous unemployment, preference for not working full-time, and
being male with a Muslim background. We did not find any multiplicative effects between age
and other applicant characteristics that strengthen age discrimination in hiring. Third, after ac-
counting for all multiplicative effects, we found strong additive effects, as applicants who are
older and have other disadvantaged characteristics have a likelihood of recruitment that is close
to zero.

1. Introduction

Hiring decisions are surrounded with uncertainty, as labour is a special and complex commodity. While there is a demand, a supply
and a price, as is the case for other markets, the commodity in this case is a human being, who is expected to integrate into and function
at a new workplace. Despite this complexity, studies of hiring decisions reveal clear patterns concerning who is rejected and who is
hired. Correspondence studies (that is, studies that examine callback rates to actual job advertisements using fictional applications) are
often considered the gold standard for analysing employers’ discriminatory behaviour. Solid evidence of hiring discrimination is
established when researchers are able to control the treatment (e.g. the ethnicity of the applicants) and employers are unaware that
they are taking part in an experiment. These field experiments started with a focus on ethnic discrimination in the British and American
labour and housing markets, but, since the 1960s and 1970s, have also been conducted in many other countries and contexts (see
Heath et al., 2013; Verhaeghe, 2022 for an overview). A recent meta-study of previous correspondence studies on hiring discrimination
has found that older applicants, as well as applicants with disabilities and an unattractive physical appearance, seem to be discrim-
inated against as much as candidates with salient racial or ethnic characteristics (Lippens et al., 2023). For example, a correspondence
study from Sweden found that applicants nearing retirement age had callback rates of only 2–3% compared to 15–20% for 35-year-olds
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(Carlsson and Eriksson, 2019). These findings help explain the longer unemployment spells for older workers compared to younger
workers and are highly relevant in the context of rising life expectancies and the extension of working lives (OECD, 2019, 2022).

However, even though the negative effect of older age on hiring is a consistent finding in correspondence studies (see Baert, 2018;
Batinovic et al., 2022), this research is often limited in its exploration of how age interacts with other applicant characteristics. There
are a growing number of field experiments on hiring discrimination that examine the interaction between two applicant characteristics
(see e.g. Birkelund et al., 2017; Bygren et al., 2017; Dahl and Krog, 2018; Di Stasio and Larsen, 2020; Gaddis, 2015; Oreopoulos, 2011),
but these primarily focus on the interplay between ethnicity, gender, and unemployment status. However, with aging populations,
older adults also become an increasingly heterogenous group (Swift and Steeden, 2020). There is therefore a need to study the
interplay between age and other characteristics. This provides an understanding of the potential multiple forms of disadvantage, or
advantage, that are faced by some older individuals. This knowledge might be useful in tailoring effective anti-discrimination policies.
Moreover, the broader intersectionality literature has been criticized for paying little attention to age (Holman and Walker, 2021).
Using a preregistered large factorial survey experiment, we set out to close this research gap by examining how the age (ranging from
45 to 75 years) of the applicant, in combination with other applicant characteristics (gender, religious background, unemployment and
preference for work schedule) as well as employer characteristics (age), affects hiring discrimination.

Our scenario-based design offers two significant advantages over the previous literature that is based on correspondence studies.
First, it allows us to examine the relative importance of age, as well as the additive and multiplicative effects on hiring discrimination
of several applicant and employer characteristics instead of only one or two varying characteristics. These various effects are illustrated
in Fig. 1. Relative importance refers to the specific impact of each dimension on the outcome variable. Additive effects refer to the
combined effect of various characteristics arrived at by summing up their individual effects. In contrast, multiplicative effects (also
known as amplified/muted effects) refer to the interaction between two or more characteristics that can change the strength of their
impact on employment opportunities, either strengthening or weakening them; see Fig. 1. Second, our study uses a nationwide
representative sample of employers drawn from administrative register data. This approach ensures broader generalizability than
correspondence studies, which are often limited to particular job types or rely on online platforms with publicly announced job ad-
vertisements that do not represent all employers or more informal recruitment processes (Verhaeghe, 2022). By including the entire
national labour market, our estimates provide a higher degree of external validity (Deaton and Cartwright, 2018).

2. Theoretical background

Within a neoclassical economic perspective, employers strive for profit maximization by searching for the most productive
employee (Hamermesh, 1996). In a state of perfect competition, including full information, an applicant would only be judged on their
specific productivity. However, labour is not a standard commodity for which the price (the wage) is the only relevant information
needed for recruitment. To assess the profitability of a specific applicant, the employer also needs information about job motivation,
ability to cooperate with co-workers, ability to adapt to technological and organizational changes, and ability to interact with cus-
tomers, among other skills. This additional information is asymmetrically distributed, as the applicant knows more than the employer
about their labour supply. At the same time, applicants have a clear incentive to present themselves in the best way (Akerlof, 1970;
Larsen and Vesan, 2012). For these reasons, asymmetric information makes the hiring process a risky venture in which an employer, in
various ways, attempts to compensate for the lack of (trustworthy) information about a given applicant. A classic strategy is to assess
the individual applicant by the perceived or actual average productivity of the group to which the applicant belongs. When an
employer rejects an applicant because they belong to a group with low average productivity, this is labelled statistical discrimination
(Arrow, 1973). Statistical discrimination is a market-based explanation for why employers, who seek to hire the most productive
employees, may reject members of ethnic minorities, older applicants, and women. Regarding age and statistical discrimination, older
workers are viewed as lacking hard skills like working hard, mastering new technology, and learning new skills. However, they are
perceived as having more soft skills, such as being reliable, loyal, and sociable (Karpinska et al., 2013; Qvist et al., 2023). Statistical
discrimination is often contrasted with taste discrimination. Taste discrimination is defined as an employer’s willingness to hire a less
productive worker because of a preference for a particular characteristic, such as for example being white. Taste discrimination thus
occurs when a less productive worker (someone who is white) is chosen over a more productive worker (a black person) because of a
preference for a specific characteristic (Becker, 1957). In terms of age and taste discrimination, stereotypes about older people include
a mix of positive and negative traits. In general, older people are perceived to be warmer but also less competent than younger in-
dividuals (Cuddy and Fiske, 2002).

Fig. 1. Illustration of different forms of discrimination effects.
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It is notoriously difficult for researchers to distinguish between statistical and taste discrimination. The critical task is to keep
information on productivity constant across matched applicants, which is typically done through similar resumés (e.g. Oreopoulos,
2011). However, this method is made difficult because all relevant information for the productivity assessment, such as co-workers’
willingness to cooperate with an applicant, is not included in a resumé (see Heckman and Siegelman, 1993 for this critique), and by the
simple fact that employers do not pay attention to long resumés (Bertrand and Duflo, 2017; Oreopoulos and Dechief, 2012). Keeping
productivity constant is also a challenge for our study. We asked employers to assess the likelihood of employment for (random)
profiles of applicants who all had the formal competencies to do the core tasks in the workplace. However, having applicants who meet
the formal competencies and randomizing five profile characteristics, which are kept constant through statistical modelling, does not
mean that we can keep the applicants’ (imagined) productivity constant. Furthermore, any judgment under uncertainty is likely to be
influenced by heuristics and biases, such as the anchoring effect (Tversky and Kahneman, 1974), which makes it difficult to distinguish
taste discrimination, understood as explicit preferences, from subconscious mechanisms (e.g. Crandall and Eshleman, 2003; Oreo-
poulos and Dechief, 2012). Thus, we basically accept that employers’ underlying motivation and decision heuristics are something of a
black box for experimental research in this field, including our own.

The classic discussion about taste versus statistical discrimination is further complicated by the fact that applicants have multiple
traits that employers are likely to consider in their assessments. This simple fact was one reason for abandoning the field experiment in
which actors go out to search for jobs (audit studies); for example, a black actor has many characteristics other than their skin colour
(Neumark, 2010). Within sociology and social psychology, theories about this have been proposed through the lens of intersection-
ality. The argument was originally developed in the context of ethnic minority women and was framed as a double jeopardy problem
that came in two versions: an additive version that expected the disadvantage of being a member of an ethnic minority and a woman to
add up to high levels of disadvantage, and a strengthening multiplicative version that expected the disadvantage to be even higher than
the additive version would suggest, see Fig. 1 (Berdahl and Moore, 2006). The intersectionality concept has been used to pinpoint these
positions of extra disadvantage and the distinct stereotypes formed in the intersections between categories, such as the black American
welfare queen or the young aggressive black American male (Gilens, 2009; Larsen, 2013). In the same way, older applicants could
potentially face a situation in which new stereotypes in the intersections between age, gender and religious background (see below)
lead to high levels of discrimination. However, intersections might also weaken existing stereotypes. In an American hiring corre-
spondence study, for example, Pedulla (2018) found the negative consequences of previous unemployment to be less important for
black job applicants, ‘which posits that when individuals evaluate others that occupy multiple social positions about which stereotypes
are highly congruent, such as being black and being unemployed, the additional category membership will have limited influence over
the ultimate evaluation’ (Pedulla, 2018, p. 1477). In other words, because the characteristics of these identities overlap so heavily, one
finds weakening multiplicative effects. This has not been studied for the effect of age in combination with other characteristics on
hiring discrimination, but Kang et al. (2014) argue that positive stereotypes about older people attenuate the negative perceptions of
being black: that is, there is a weakening multiplicative effect. It is such potential multiplicative mechanisms that we set out to explore.

2.1. Hypotheses

In our experimental setup, we examine employers’ hiring discrimination across five applicant characteristics: age, gender, religious
background, employment status, and preferences for working full time or less than full time. The effects of the first four characteristics
have been studied (often independently) in the existing literature on labour market discrimination (Bertrand and Duflo, 2017; Bir-
kelund et al., 2022). The final characteristic, preference for full-time or less than full-time work, is included because of the high
proportion of older workers indicating a preference for reduced working hours as an alternative to retirement (Charles and Decicca,
2007), as well as the high proportion of part-time workers across European labour markets, especially among women (Statistics
Denmark, 2017). We randomized the job applicants based on the characteristics shown in Table 1. As a result, we had 216 different
combinations of job profiles (see Supplementary Fig. 1 for examples of the vignettes).

In our preregistration, we posit a number of hypotheses for the Danish labour market that focus on 1) the main effects of all
applicant characteristics, 2) the multiplicative effects of age and other applicant characteristics, and 3) the multiplicative effects of age
and employer’s age. These hypotheses are summarized in Table 2.1 Our preregistration can be accessed here: https://osf.io/xkury?
view_only=328e71380483460bbcbd9414895ecfcf.

2.2. Main effects

First [Hypothesis 1], age discrimination in hiring processes tends to increase with age, because employers perceive that the pro-
ductivity of older employees decreases as the result of a decline in physical and cognitive abilities and/or an increase in impairments
(Batinovic et al., 2022; Lössbroek et al., 2021; Oude Mulders et al., 2014; van Dalen et al., 2010). Our age bracket is from 45 to 75 years
of age. This age bracket includes applicants below and above the statutory retirement age in Denmark, which has been increased from
65 to 67 years and in the future will increase with life expectancy. By 2022, the employment rate in Denmark for men aged 65 to 74 was
24 per cent, and for women it was 11 per cent. Employment after the statutory retirement age is considered a suitable way to increase
the labour supply among older retirees; this increased supply is needed because of the aging population (Naegele and Baucknect,

1 The numbering and wording of the hypotheses have been adjusted to fit the article, but the hypotheses themselves have not been altered.
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2019), and an increasing share of employees in Denmark wish to work beyond the statutory retirement age (Andersen et al., 2023).
Second [Hypothesis 2], in a European/Danish context a Christian background has historically indicated membership of the native

majority group (in the American context, this is often operationalized as being white), and we expected non-membership to be
associated with discrimination. Whether the penalty for not belonging to the majority group is a matter of statistical or taste
discrimination is difficult to tell, but previous studies have consistently found negative effects across different contexts (Lippens et al.,
2023). Specifically, for the European/Danish context [Hypothesis 2.1], we expected this penalty for not belonging to the majority to be
more severe for applicants with a Muslim background than for other non-majority members (which, following Hedegaard and Larsen
(2022), was operationalized as having a Hindu background). A recent meta-analysis of European correspondence studies on labour
market discrimination found that callback rates are particularly low for applicants with Muslim names/origin countries (Baert, 2018).
This could be attributed to a lack of human capital, given that many (recent) Muslim minorities have arrived in Europe as humanitarian
migrants, but it might also be attributed to taste discrimination, as a particular strain of anti-Muslim sentiment has emerged in Europe,
including in Denmark (Alba and Foner, 2015; Danmarks Videncenter for Integration, 2020; Helbling, 2014; Statham and Tillie, 2016).2

Third [Hypotheses 3 and 3.1], regarding unemployed applicants, there is strong evidence that unemployment, especially longer
spells of unemployment, has ‘scarring effects’, as unemployment causes a deterioration in future labour market opportunities (Gangl,
2006; Nilsen and Reiso, 2011), partly because employers may perceive unemployment as a negative signal of unobserved charac-
teristics, such as job motivation or a decay in human capital. For employment status, we distinguished between currently employed,
signalling that the individual had been selected by another employer; unemployed for 3 months, signalling potential rejection from
other employers for a short period (often labelled frictional unemployment); and unemployed for 18 months, signalling rejection from
other employers.

Fourth [Hypothesis 4], regarding work schedule, reduced working hours are among the various flexible working arrangements that
employers are adopting in the current job market (Cooper and Baird, 2015; Kelly and Kalev, 2006). These arrangements, if voluntary,
could appeal to many older employees. They can potentially boost employee productivity and loyalty, which has led some employers
to favour part-time workers. However, evidence from the previous literature indicates that employers seeking part-time workers
discriminate more on the basis of family and parenthood status than those seeking full-time workers (Becker et al., 2019). This finding

Table 1
Characteristics of job applicant vignettes.

Characteristic Categories

Age 45 years old/55 years old/60 years old/65 years old/70 years old/75 years old
Gender Male/Female
Religious background Christian background/Muslim background/Hindu background
Employment status Currently employed/Has not been employed for the past 3 months/Has not been employed for the past 18 months.
Preferences for work schedule Preference for working full time/Preference for working less than full time

Table 2
Overview of initial preregistered hypotheses.

Hypothesis Main effects of job applicant characteristics

1. Discrimination in hiring increases with the age of the applicant.
2. Having a non-Christian background increases discrimination in hiring.
2.1 Applicants with a Muslim background are more likely to be discriminated against in hiring compared to applicants with a Hindu background.
3. Unemployed applicants are more likely to be discriminated against in hiring compared to employed applicants.
3.1 Discrimination in hiring increases with the length of unemployment.
4. Applicants with a preference for working less than full time are more likely to be discriminated against in hiring compared to applicants with a

preference for working full time.
5. There is no overall gender discrimination in hiring.

 Multiplicative effects of job applicant characteristics

6. Discrimination in hiring against the unemployed increases with age.
7. The discrimination penalty in hiring is more pronounced for older females with a Muslim background than it is for older Christian females.

 Multiplicative effects of job applicant and employer characteristics

8. Age discrimination in hiring against older applicants is stronger among younger employers than among older employers.

2 Our categorization is in contrast to race-based categorization, which is highly salient in the American context (Drouhot and Nee, 2019). It is
important to note that we use the term religious background rather than individual religion, as we are referring here to the religious upbringing or
affiliation of an individual, which may include the religious traditions, beliefs, and practices to which they were exposed while growing up or within
their cultural context. As such, the term does not necessarily say anything specific about the religious beliefs to which the individual applicant
personally adheres or with which they identify. In the Danish context, explicitly stating one’s religion on a CV or application is uncommon.
However, the religious background of an applicant might be inferred through indicators such as name, picture, or country of origin. It is therefore
likely that employers can deduce this information about the applicant.
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suggests that employers searching for part-time workers may be (particularly) concerned about issues such as lower commitment and
increased sick leave. Thus, searching for part-time work could be perceived as a signal of weaker career ambitions or a lower
commitment to the workplace. We therefore expected higher discrimination effects for an applicant who stated a preference for less
than full-time work rather than full-time work. We captured the preference for work schedule by distinguishing between full-time and
less than full-time work.

Finally, we included gender as a varying characteristic in our study. We have competing hypotheses regarding the effect of gender.
Given that we study applicants aged 45 and above in the Danish context, which is characterized by gender equality norms and high
female employment rates (Guetto et al., 2015), we preregistered an expectation of no gender discrimination in our study [Hypothesis
5]. Some previous literature does indeed indicate a general absence of gender discrimination in hiring (Bertrand and Duflo, 2017;
Birkelund et al., 2022; Bygren et al., 2017). Other research finds that women face statistical discrimination, primarily when pregnancy
and subsequent parental leave are potential factors (Gangl and Ziefle, 2009), which is irrelevant for our study because of our age group.
However, gender might interact with other characteristics (see below).

2.3. Additive and multiplicative effects

Our main interest is how the effect of age interacts with the effects of the other traits that we manipulated. If multiplicative effects
were absent, one would have a case of additive effects, as discussed in the intersectionality literature. If one found strengthening
multiplicative effects, one would have a case of intensified age discrimination for particular groups, which has also been discussed in
the intersectionality literature. Finally, if one were to find weakening multiplicative effects, one would have a case that contradicts the
expectations of the intersectionality literature.

As for the scarring effect of unemployment on hiring discrimination, we expected it to increase with age, as previous research has
indicated that older workers are less likely than young workers to re-enter employment after a period of unemployment [Hypothesis
6]. Research has also shown that longer durations of unemployment among older workers are more strongly associated with their age
than are such stretches among younger workers (Axelrad et al., 2018). Next, we expected that the discrimination penalty in hiring is
more pronounced for older females with a Muslim background than it is for older Christian females [Hypothesis 7]. Based on the
previous literature, one could expect that associations with the stereotypes of dangerous Muslim men would be reduced as the age of
the male applicants increases (not in our preregistration). This weakening multiplicative male age effect is what American social
psychological literature has found for the stereotype of dangerous black and Arab men (Bergstrom et al., 2024; Kang et al., 2014).
However, for Muslim females, we preregistered a strengthening multiplicative age effect in hiring discrimination. In the Danish
context, older females with Muslim backgrounds have low employment rates, which has spurred a new sub-stereotype about tradi-
tional Muslim gender norms (in contrast to the majority of females) and free-riding on the generous Danish social assistance benefits
(in contrast to the hardworking majority) (Breidahl and Larsen, 2016). These biases may also be rooted in the (perceived) deficit of
human capital within this particular group (Koopmans, 2016), which may be further amplified by ageist stereotypes. Consequently,
the combination of being an older woman and having a Muslim background could generate a strengthening multiplicative effect. This
would be a case of intersections giving rise to a specific negative sub-stereotype.

We also proposed a last hypothesis on the multiplicative effect of applicant age and employer age. Our expectation was rooted in
the concept of homophily and the tendency to favour in-groups, which is also a key source of taste-based discrimination (Erlandsson,
2019; McPherson et al., 2001); this implies that employers prefer job applicants who are similar to them in specific traits. Therefore, we
hypothesized that age discrimination against older applicants is stronger among younger employers than among older employers

Table 3
Descriptive characteristics of the employers and workplaces.

Percent Mean SD Min Max

Employer characteristics
Age  53.08 9.33 21 84
Female 53    
Workplace sector
Private sector 78    
Public sector 11    
Other 11    
Workplace industry
Agriculture, forestry, fishing 3    
Manufacturing, mining, quarrying 9    
Construction 9    
Trade and transport 32    
Information and communication 4    
Financial insurance 2    
Real estate 2    
Other business service 11    
Public administration, education, health 23    
Arts, entertainment, and other services 4    

N observations (employers) 20,068 (5017)
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[Hypothesis 8].

3. Data and methods

3.1. Data

The factorial survey experiment was conducted between October and December 2022 on a representative sample of Danish
workplaces with five or more employees. The sample was stratified by the size of workplace and industry and drawn from the Central
Company Register, where each company in Denmark has a unique identification number. We sampled the employers at the workplace
level, which refers to a unit located at one address. Thus, the workplace can be an organizationally delimited part of a larger company.
We conducted the factorial survey experiment as part of a more extensive survey about managing an aging workforce. The survey was
answered by the HR manager or the personnel manager at each workplace. In the letter accompanying the survey questionnaire, we
assured the employers that all their responses would remain anonymous. A total of 5017 employers completed the survey, which
corresponded to a response rate of 25.1%. This response rate is modest compared to individual level surveys but is similar to other
surveys conducted at the organizational level, where response rates typically range from 20% to 30% (Brewster et al., 1994; Principi
et al., 2020). Across industries and workplace sizes, there was good representation. However, the response rate was slightly lower
among workplaces with between five and nine employees and within the information and communication industry. To account for
potential selection bias, we applied weights based on industry, workplace size, and region in the analyses. Table 3 shows the
descriptive characteristics of the employers and workplaces for the variables used in the analysis and supplementary analyses.

3.2. Research design and variables

Our research was conducted as a factorial survey experiment. We presented vignettes representing different job applicants, and,
within each vignette, we simultaneously manipulated selected characteristics that describe the profile. Compared to traditional survey
research, this approach is particularly suitable for examining discriminatory behaviour, as it allows for a more accurate reflection of
the employers’ evaluation by presenting real scenarios. Despite being monitored and the fact that the factorial survey experiment was
conducted as part of a larger survey on managing an aging workforce, the employers may not have been fully aware of the controlled
variations in each vignette, as the vignettes also varied on parameters other than age. This may have reduced the influence of social
desirability norms (Wallander, 2009).

Each employer was first shown two randomized job applicants at the same time, and this was followed by an additional screen with
two randomized job applicants. Thus, each of the 5017 employers evaluated four job profiles, which resulted in 20,068 observations.
The employers were given the following introduction: “Imagine a situation where you were hiring a new employee. In the following, we will
show you two applicants that you are to assess. After that, we will show you two additional applicants. All applicants have the formal com-
petencies to conduct the workplace’s core task.” For each job applicant, we asked “How likely is it on a scale from 0 to 10 that you would hire
applicant [number]? 0 indicating ‘very unlikely’ and 10 indicating ‘very likely’.” Following Lössbroek et al. (2021) we used the term
‘hireability score’ to label the employers’ assessments of the applicants on a scale from 0 to 10. We then asked the employer, for each
pair of applicants, to choose between the two: “Who would you choose if you were to choose one of these two applicants?” This brought us a
step closer to simulating the decision-making process involved in recruitment. We consider these two measures to be complementary,
as they offer different perspectives on the hiring process. We present the results for both outcomes and interpret consistent results as an
indication of increased reliability (largely, our results are consistent across the two measures).

We randomized the order of the characteristics such that the employers were not met with the categories in the same order. In
Supplementary Tables 1–5, we have performed a balance check to assess the reliability of the random assignment of job profile
characteristics. The tables demonstrate a successful randomization of all five treatment variables, as evidenced by the balanced dis-
tribution for different key characteristics of the workplace. In the analysis, we also included information about the employer’s age, and
in the robustness check, we considered the employer’s gender as well. Information about the age and gender of the employer was taken
from questions in the survey, where we asked, “How old are you?” and “What is your gender?”

3.3. Estimation strategy

We applied ordinary least squares (OLS) regressions to estimate both hireability scores and whether the employer selected a specific
job applicant. The first dependent variable, hireability score, is equivalent to the Likert scale ranging from 0 to 10, where 0 indicates
very unlikely to be hired and 10 indicates very likely to be hired. The average hireability score across all job profiles was 4.15 (SD =

3.24). The second dependent variable, the selection outcome, measures the likelihood of being selected, with the forced selection
between two applicants naturally resulting in 50% of profiles being selected over other (randomized) profiles. We estimated the
average marginal component effect (AMCE) by separately regressing the hireability score and the probability of being selected on the
attribute values. We included interaction terms between two or more characteristics to test whether the applicants’ hiring opportu-
nities depended on the combination of various characteristics. As the vignettes are the units of the analysis, our dataset includes 20,068
observations from 5017 employers. To obtain accurate variance estimates, we used clustered standard errors at the employer level
because the choice outcomes from the same employer are not independent (Hainmueller et al., 2014). To avoid composition effects in
the paired forced-choice conjoint designs, we applied the average component preference (ACP) estimate, as suggested by Ganter
(2023), to test for the sensitivity of the results concerning the second dependent variable. As opposed to the AMCE framework, where
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each vignette is treated as a single observation, the ACP method accounts for the paired nature of forced-choice designs. In this
approach, one observation corresponds to a choice between two applicants (Ganter, 2023). Thus, for this sensitivity analysis, we used a
paired dataset. Full regression tables are available in the supplementary material.

4. Results

4.1. Main effects of job applicant characteristics

Fig. 2 shows the effect of the applicant characteristics (having a specific characteristic compared to a reference group) on the
employers’ assessments on the hireability score from 0 to 10 (left panel) as well as on the likelihood for each characteristic of being
selected by the employer over other randomized profiles (right panel). The estimates are controlled for all other (manipulated)
characteristics, and thus reveal the relative strength of various forms of discrimination. These effects are illustrated in Fig. 2 (left and
right panels).

The left panel shows that female applicants have a 0.11 lower hireability score than male applicants. However, when we look at
gender differences in the likelihood of being selected by the employer, the results (Fig. 2, right panel) show that female applicants do
not have a statistically significant lower chance of being chosen (over other candidates) than male applicants, in line with our pre-
registration for applicants aged 45 years and above. Thus, Hypothesis 5 is partially confirmed. We observe that employers select
applicants based on their age, which also aligns with our preregistered hypotheses. Fig. 2 shows that a 55-year-old applicant has an
estimated 0.19 lower hireability score than a 45-year-old applicant. The hireability score is 0.79 lower for a 60-year-old applicant, 1.57
lower for a 65-year-old applicant, 2.66 lower for a 70-year-old applicant, and 3.20 lower for a 75-year-old applicant compared to a 45-
year-old applicant. From the right-hand panel, we observe that the lower likelihoods of being selected (over other candidates) in
comparison with a 45-year-old are 2, 9, 16, 34, and 44 percentage points. Applicants with a Muslim or Hindu background also have
statistically significantly lower hireability scores than applicants with a Christian background. The hireability score is 0.78 lower for
profiles with a Muslim background and 0.62 lower for profiles with a Hindu background. Their chances of being selected over other
profiles are, respectively, 6 and 3 percentage points lower than for applicants with a Christian background. Additionally, when
comparing the effect sizes of applicants with a Muslim background to those with a Hindu background, applicants with a Muslim
background exhibit statistically significantly lower hireability scores and likelihood of being selected (p-values = 0.0125 and 0.0014,
respectively). These findings confirm our preregistered hypotheses. Also, in support of our preregistered hypothesis, we find that
employed applicants are statistically significantly favoured over unemployed applicants, and this effect increases with the length of
unemployment. The hireability score is 0.57 lower for profiles with 3 months without employment and 1.18 lower for profiles with 18
months without employment compared to employed applicants. Their chances of being selected over other profiles are 6 and 21
percentage points lower than for employed applicants. Finally, in line with our preregistered hypothesis, a preference for working less
than full time gives a 0.59 lower hireability score and a likelihood of being chosen 9 percentage points lower than other profiles. In this
experimental setup, the manipulation of age supersedes any of the other manipulations.

To further assess the sensitivity of the results concerning the second dependent variable—the likelihood of being selected—we
utilized the average component preference method, as recommended by Ganter (2023) for forced-choice experiments. This method
accounts for the paired nature of the data by systematically comparing the two applicants in each pair. In doing so, the estimation
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Fig. 2. Relative importance of applicant characteristics on hireability score (left panel) and likelihood of being selected (right panel).
Note: Full regression model available in Supplementary Table 6.
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adjusts for any imbalance in the number of categories across different attributes. Fig. 3 illustrates the within-attribute range and the
variability of ACP estimated for the second dependent variable. The range measures the largest variation in preferences, that is, the
least and most preferred levels for each attribute. The variability measures how spread out the preferences are for a given attribute,
capturing how much, on average, preferences deviate from indifference (zero).

For both the range measure and the variability measure, this analysis also shows that age is the most important attribute for
preferences, while gender and religious background are the least important attributes.

In Supplementary Figures 2-5 and 7-9, we break down the estimated hireability scores (AMCE), likelihood of selection (AMCE), and
the range and variability of ACP by industries and sectors. Based on the effect sizes, all the measures indicate that age has a stronger
effect than any other attribute. However, when examining the range and variability of preferences within each attribute in the forced-
choice framework, we find that in some industries and sectors—specifically the information and communication sector, financial
insurance, real estate, and other business services, as well as the public sector—the importance of other characteristics, mainly
employment status, is not statistically significantly different from the importance of age. Nevertheless, in none of the industry or sector
analyses are any applicant characteristics statistically significantly more important than age.

4.2. Multiplicative effects

Next, we tested whether discrimination in hiring against the unemployed increases with age. Since the observed age trend follows a
linear pattern, with 75-year-old applicants facing the most significant disadvantage in hiring, we treat the age variable as linear in the
interaction analyses.

Contrary to our preregistered hypothesis, older unemployed applicants were not more likely to be discriminated against than
younger unemployed ones. Indeed, we found the opposite effect, as illustrated in Fig. 4. Fig. 4 (left panel) shows that discrimination
against the unemployed significantly decreases with age. This is indicated by the decreasing gap in hireability scores between in-
dividuals unemployed for both 3 months and 18 months compared to those who are employed: the gap decreases significantly as the
applicant’s age rises. Similarly, a statistically significant multiplicative weakening effect with age can be observed in the likelihood of
being selected over other profiles (right panel) when comparing applicants unemployed for 18 months and employed applicants.

We found a similar pattern when we interacted age with preference for work schedule (see Fig. 5, not preregistered). The gap
between the lower hireability score of applicants who prefer to work less than full time and the higher hireability score of those who
prefer full-time work is greatest for the 45-year-olds and decreases significantly with age. Thus, if anything, we found weakening
multiplicative effects. This means that the scar effect of being unemployed and the negative signal of preferring not to work full time
are somewhat reduced for older applicants.

Based on our preregistered hypotheses, we also expected that gender discrimination would be notably more pronounced for older
females with a Muslim background than older females with a Christian background. Our analysis does not find evidence for the
strengthening multiplicative hypothesis, as the three-way interaction effects were not statistically significant. If anything, the three-
way interaction term indicates the opposite effect, that age discrimination is less pronounced for older Muslim females than it is
for older Christian females (see Fig. 6, left panel, and Supplementary Table 9). However, we observe a significant interaction effect
among males on hireability scores: the Muslim penalty is less severe for older males than for younger males. This is shown in Fig. 6,
right-hand panel. For the probability of being selected, we do not find any significant interaction effects between gender, age, and
religious background. Thus, the overall finding is that the weakening effects of age on religious background are modest, which is not
surprising as the effect of religious background was modest in the first place.

Fig. 3. Within-attribute range and variability of ACP associated with applicant characteristics.
Note: 95% confidence intervals with clustering at the employer level. The estimated ACP are available in Supplementary Fig. 6.
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4.3. Additive effects of job applicant characteristics

To illustrate the additive effects of different profiles, Fig. 7 shows the estimated hireability scores (left panel) and predicted
probabilities of being selected (right panel) for six different profiles based on a full-factorial model that accounts for the interactions
between all attributes. The profile at the bottom represents the highest likelihood of selection, while the profile at the top represents
the lowest likelihood of selection. The remaining four profiles fall progressively (at the quantiles) between these two extremes.

The first applicant (from the bottom) is a 45-year-old employed male with a Christian background who prefers to work full time.
This profile has a hireability score of 7.53 and a 91% chance of being chosen over another (randomized) profile. The most disad-
vantaged profile is a 75-year-old female with a Muslim background who has been unemployed for 18 months and prefers not to work
full time. This profile has a hireability score of 1.63 and a 7% chance of being chosen over another (randomized) profile. When
changing the age from 75 to 65 and the religious background from Muslim to Hindu, the hireability score increases to 3 and the
likelihood of selection rises to 30%. When the age, religious background, and employment status are further changed to 70, Christian,
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Fig. 4. Predicted hireability scores (left panel) and predicted probabilities of being selected (right panel). Age and unemployment status.
Note: Based on full models with interaction terms between age and unemployment status, see Supplementary Table 7.
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Fig. 5. Predicted hireability scores (left panel) and predicted probabilities of being selected (right panel). Age and preference for work schedule.
Note: Based on full models with interaction terms between age and preference for full time, see Supplementary Table 8.
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and employed, respectively, the hireability score rises to 3.75, and the predicted probability of being selected is 45%. These findings
reveal effect sizes that make recruitment highly likely for some profiles and close to impossible for others.

4.4. Multiplicative effects between job applicant characteristics and employer characteristics

In the last part of our analysis, we tested how applicant age may interact with employer age. According to our preregistered hy-
pothesis, we expected that age discrimination against older applicants would be stronger among younger employers than among older
employers. We did not find support for this hypothesis, as the interaction effects between applicant age and employer age were sta-
tistically insignificant. It did not matter whether employer age was included as a linear effect or as dummy variables divided into
quartiles; see Supplementary Tables 10 and 11. Thus, age discrimination is as severe among older employers as it is among younger
employers.

5. Discussion and conclusion

Our factorial survey experiment revealed that age discrimination supersedes other commonly studied forms of discrimination, such
as those based on gender and ethnicity. This finding resembles the findings from meta studies of correspondence studies, where the
difference in callbacks from employers is typically larger across age groups than for other manipulated traits (Lippens et al., 2023). Our
experiment validated this finding using an employer sample that covers an entire national labour market. Our supplementary material
shows that the relative importance of age remains consistent across ten industries, as well as in both the public and the private sector.
In some sectors, the relative importance of other factors, particularly employment status, was not statistically different from the
importance of age. However, in no industry or sector did any applicant characteristic prove to be statistically more important than age.
These findings underscore the pervasive nature of age discrimination in the labour market, highlighting its broad impact across in-
dustries and sectors. Additionally, the study found that age discrimination in hiring remains consistent regardless of the age of the
employer. In contrast to gender discrimination, for which the previous literature has shown that male recruiters are less likely to
discriminate against male applicants in gender-mixed occupations (Erlandsson, 2019), we find that homophily or in-group favouritism
does not seem to influence age discrimination. Furthermore, we tested whether employer gender interacted with applicant age, and
found that age discrimination in hiring also remains consistent regardless of the employer’s gender (see Supplementary Table 12).
These results suggest that age discrimination in hiring is a pervasive issue that cuts across both employer age and gender.

The design also allowed us to study the interplay between age and other applicant characteristics. We found three multiplicative
weakening age effects. Employers were less concerned with the unemployment status and preference for non-full-time work of older
applicants, particularly those above the statutory retirement age. The penalty for these characteristics is smaller for older applicants
than for younger applicants. We also found that the ‘Muslim penalty’ is smaller for older than it is for younger male applicants, which
resembles the pattern found for stereotypes of black people in the US (Bergstrom et al., 2024). Furthermore, we did not find any
multiplicative strengthening age effects, contradicting our preregistration hypothesis about the scarring effect of unemployment and
the sub-stereotype of older Muslim women. These findings can be given two different interpretations. The first is that older age makes
employers more tolerant of other negative characteristics. The second interpretation is that age discrimination is so forceful that it
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Fig. 6. Predicted hireability scores females (left panel) and males (right panel). Age and religious background.
Note: Based on full models with interaction terms between gender, age, and religious background, see Supplementary Table 9.
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lowers hiring chances irrespective of other attributes of the applicant, because of the overlapping stereotypes of old age and other
negative characteristics. Overall, we show that even after taking the multiplicative weakening effects into account, the chances of
being hired for those with older profiles are much smaller than for those with middle-aged profiles. Our full model shows that some
applicant profiles have a close to zero likelihood of being recruited while others seem sure of recruitment. Consequently, our study
revitalizes selection mechanisms in the recruitment processes as a potent explanation for why some groups have lower employment
rates and longer unemployment spells than others.

Our study has some limitations. A dominant theme in the literature is that both correspondence studies and our factorial survey
experiment might not be able to keep the applicants’ productivity constant. Thus, as already mentioned, our study cannot distinguish
between statistical and taste discrimination, which remains an important area for future research to address. Further empirical
research is needed to investigate the different reasons why employers reject older applicants. In contrast to correspondence studies, a
limitation of our scenario-based setup is that employers are aware of being monitored, and the cost of not discriminating is zero as the
decisions are hypothetical. However, both phenomena may reduce hiring discrimination, which turns our analysis into a conservative
test of discrimination.

Meta-studies of correspondence studies have typically found limited differences across countries (Lippens et al., 2023). However,
we recognize that discrimination might vary across countries. Like other countries, Denmark has ratified all UN agreements against
discrimination and is obliged to follow EU anti-discrimination laws. Additionally, the country has had a law in place since 1996 that
prohibits discrimination based on age, race, skin colour, ethnicity, religion, political views, sexual orientation, or disability. Since the
1990s, shifting Danish governments and stakeholders such as highly organized unions and employers’ organizations have promoted
the idea of an inclusive labour market (Bredgaard, 2004). For this reason, the pronounced discrimination effects found in this study
apply to a broad, heterogeneous national labour market that potentially could have segments of employers interested in hiring those
profiles that ‘mainstream’ employers may avoid. Consequently, we would perceive Denmark to be one of the least likely countries for
labour market discrimination—that is, it is likely that other countries will face similar or greater challenges in securing the chances of
older applicants searching for new jobs.
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