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Abstract

This article analyses old-age discrimination in managers’ hypothetical hiring decisions. We expect

that older job candidates are less likely to be hired than equally qualified younger candidates.

Statistical discrimination theory argues that when recruiters have more information about the candi-

date’s skills, age is less important for hiring decisions. Given inconclusive results of previous studies,

we elaborate on the theory by focusing on the content rather than the amount of information. We

argue that information is primarily influential if it debunks, rather than confirms, ageist stereotypes.

To test this argument, a factorial survey was conducted among 482 managers in nine European coun-

tries. The findings show that older candidates indeed receive lower hireability scores, and this finding

is robust across countries and sectors. However, we do not find that stereotype-rejecting information

moderates age discrimination: it does not matter whether recruiters have information that debunks or

confirms ageist stereotypes; age is equally important in both situations. Our findings suggest that for

hiring decisions, the valuation of applicants’ skills and their age are largely independent.

Introduction

While many European governments have increased re-

tirement ages and restricted early exit options (Van

Dalen, Henkens and Schippers, 2007), job opportunities

for older workers are bleak. Labour laws protect older

workers to a large extent from being fired due to their

age (Van Dalen et al., 2007; Martin et al., 2014), but

age discrimination is consistently shown to prevent older

people from acquiring new jobs (Bendick, Brown and

Wall, 1999; Büsch, Dahl and Dittrich, 2009; Karpinska,

Henkens and Schippers, 2013a; Oude Mulders et al.,

2014). Workplace age discrimination can decrease

opportunities and job satisfaction of older employees,

performance of organizations, and sustainability of so-

cial security provisions (Snape and Redman, 2003;

Weiss and Maurer, 2004; Kluge and Krings, 2008).

Indeed, long-term unemployment is highest among the

older working population (Büsch et al., 2009), primarily
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due to a lack of labour demand from employers

(Vickerstaff, Cox and Keen, 2003).

In stark contrast to the virtual consensus on the exist-

ence of age discrimination in the hiring process is the

scarce examination of its reasons (Martin et al., 2014).

This article contributes to the literature by studying why

employers discriminate. A central assumption in the the-

ory of statistical discrimination is that employers strive

to select the most productive candidate but have limited

information about job candidates (Phelps, 1972; Aigner

and Cain, 1977; Fang and Moro, 2011; Ewens, Tomlin

and Wang, 2014; Oude Mulders et al., 2018). To cope

with this lack of information, employers use the age of a

job candidate as a proxy for expected productivity,

assuming that older employees are less productive.

For example, employers often assume that an older

candidate is less healthy than a younger candidate,

believing older workers are less healthy in general

(Steinberg et al., 1996; Oude Mulders et al., 2014). As a

result, employers are less inclined to hire older workers.

However, when employers have information about the

health of an individual job candidate, there is no need to

use age as a proxy for expected productivity, to the ex-

tent that this is health-related.

So far, studies did not find empirical support for stat-

istical age discrimination (Lahey, 2008; Neumark, Burn

and Button, 2016; Carlsson and Eriksson, 2017). This

may be because existing work predominantly focused on

the availability of information, without recognizing that

the content of information may matter even more.

Studies on ethnic discrimination find that stereotype-

rejecting information sends a stronger signal than

stereotype-confirming information (Ewens et al., 2014;

Schaeffer, Höhne and Teney, 2015). For example, nega-

tive information about a candidate’s educational attain-

ment has a stronger influence on the likelihood to be

hired for native Germans than for immigrants, since the

stereotype is that native Germans are higher educated

than immigrants (Schaeffer et al., 2015). Following this

line of argumentation, the information that an older job

seeker is particularly healthy rejects an ageist stereotype

and is likely to reduce the negative effect of the candi-

date’s age. By contrast, a less healthy candidate likely

confirms employer’s expectations. In this study, instead

of analysing the presence or absence of information, we

assess how hiring decisions are influenced by informa-

tion that confirms stereotypes or rejects stereotypes.

To test this argument, we use a factorial survey, also

known as a vignette experiment (Wallander, 2009; Di

Stasio and Gërxhani, 2015). Like field experiments,

vignettes are a suitable instrument to deal with social de-

sirability norms by studying age-based preferences

indirectly. Vignettes allow for a greater control over nu-

merous (hypothetical) candidates than field experiments,

which enables studying relevant properties of candidates

simultaneously. As our data were collected among ac-

tual managers, the external validity is higher than in

commonly used student data (Rosen and Jerdee, 1976;

Perry and Bourhis, 1998; Weiss and Maurer, 2004;

Rosen and Rupp, Vodanovich and Credé, 2006;

Karpinska, Henkens and Schippers, 2011). We use

vignettes included in the European Sustainable

Workforce Survey (Van der Lippe et al., 2016), collected

in 2015–2016 among 482 managers in nine European

countries.

Age Discrimination on the Labour Market

The role of age

In spite of laws against discrimination, age discrimin-

ation is an important explanation for the position of

older job applicants. Differences in the extent of dis-

crimination are predominantly the result of personnel

decisions made by middle-level managers (Karpinska

et al., 2013a; Karpinska, Henkens and Schippers,

2013b; Martin et al., 2014; Oude Mulders et al., 2014)

also when adjusted for competing factors, such as equal

opportunity policies (Bendick et al., 1999) or formal

rules (Taylor and Walker, 1998).

There are two sources of (age) discrimination: taste-

based and statistical discrimination. The former refers to

a general attitude of disliking and distaste towards a

group, in this case older people. For this type of discrim-

ination, people could be willing to make less economic-

ally efficient choices in order to satisfy their preference

to avoid working with certain people (Becker 1971;

Weiss and Maurer, 2004; List, 2013; Ewens et al.,

2014). According to statistical discrimination theory,

employers aim to maximize individual applicants’ net

contribution to their organization; group membership is

used as a proxy for absent information about an individ-

ual’s productivity (Arrow 1973; Fang and Moro, 2011;

Ewens et al., 2014). Consequently, employers base indi-

vidual hiring decisions on the group’s (perceived) prod-

uctivity. Put differently, statistical discrimination

implies that a candidate’s age is used as a proxy for in-

visible (negative) qualities that, on average, are (believed

to be) related to a higher age (Ewens et al., 2014). Thus,

employers believe that older age comes with unfavour-

able characteristics such as reduced health, worn out

human capital, or lower flexibility. While older people

may be well appreciated in other roles, such as
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neighbour or (grand) parent, they are disadvantaged for

(supposedly) being less productive in the workplace.

Research indeed shows that employers assume that

older workers score worse on productivity-related char-

acteristics such as health and motivation (Finkelstein,

Higgins and Clancy, 2000; Gray and McGregor, 2003;

Loretto and White, 2006; Ng and Feldman, 2012;

Principi, Fabbietti and Lamura, 2015). Empirical evi-

dence provides a mixed answer as to whether these

assumptions are true (Büsch et al., 2009; Ng and

Feldman, 2012), and even for assumptions which are

rooted in empirical reality employers often overestimate

the correlation between the proxy and true productivity

(Pager and Karafin, 2009). Regardless of these assump-

tions being rooted in reality, employers will keep using

the proxy as long as they feel that it works (Birkelund,

2016).

Previous studies have not yet been able to assess the

importance of either source of age discrimination, but

they generally indicate that age discrimination in labour

market hiring exists. Therefore, our first hypothesis is:

H1: Employers give older job candidates lower hireabil-

ity scores compared to equally qualified younger

candidates.

The role of information

Next, statistical discrimination theory predicts that the

more information on a job candidate’s productivity is

available, the less employers rely on age as a selection

criterion. A study on the American housing market in-

deed indicates that landlords discriminate less on ethni-

city if they have more information about potential

renters than if they only know their ethnicity (Ewens

et al., 2014). However, in age discrimination studies, the

role of information is only scarcely studied. Bendick

et al. (1999) find that age discrimination is particularly

prominent in the early hiring phase, when employers

know little about the applicants. This is in line with the

argument that discrimination is more pronounced when

employers know less about the individual candidate, al-

though other differences between early and later hiring

phases obscure conclusions about the role of informa-

tion. Three labour market studies tested whether infor-

mation about candidates reduces the age penalty: an

American study analysed information such as absence,

computer training, vocational training (Lahey, 2008),

another American study analysed information such as

language and computer skills (Neumark et al., 2016),

and a Swedish study analysed willingness to train and

unemployment status (Carlsson and Eriksson, 2017).

None of these studies found that the availability of in-

formation affected the discrimination against older

workers.

However, besides the availability of information on

the productivity of a job candidate, the content may

matter too. Social psychologists show that information

that rejects existing stereotypes is more easily remem-

bered than stereotype-reinforcing information (Stangor

and McMillan, 1992). According to Ewens et al. (2014),

stereotype-rejecting information acts as a ‘surprise sig-

nal’ and is for that reason more influential than

stereotype-confirming information. Their study on eth-

nic discrimination in the American housing market sup-

ports this mechanism: landlords more often invited

applicants with ‘typically White’ names than applicants

with ‘typically Black’ names. In comparison to this base

difference, applications containing negative information

(e.g. a poor credit rating) showed a strong decline in in-

vitation rates for White applicants, and a smaller decline

for Black applicants (Ewens et al., 2014). By contrast,

Thijssen et al. (2019) do not find that adding personal

information reduces hiring discrimination against Turks

in Germany and the Netherlands. A German labour

market study provides indirect support for the ‘surprise

signal’ hypothesis: both native Germans and immigrants

are disadvantaged by low educational attainment, but

the disadvantage was far smaller for immigrants, i.e. for

workers who are stereotyped to be lower educated

(Schaeffer et al., 2015).

Following statistical discrimination theory,

stereotype-confirming information barely counts as rele-

vant information, whereas stereotype-rejecting informa-

tion does count as relevant information. Along this line

of reasoning, information that matches ageist stereo-

types (e.g. an unhealthy older applicant) merely con-

firms what employers already assumed, and may not

substantially reduce the influence of age in hiring deci-

sions. By contrast, stereotype-rejecting information sub-

stantially alters the expected productivity of the job

candidate. This may be even more relevant in the case of

older workers, as the variance in their productivity is ar-

guably larger than among younger workers (Neumark

et al., 2016; Carlsson and Eriksson, 2017). As a conse-

quence, hiring older job candidates is perceived to be

‘riskier’ than hiring younger candidates (Daniel and

Siebert, 2005). Thus, a ‘surprise signal’ not only pro-

vides information on the actual productivity of a candi-

date but it also reduces the insecurity that employers

may have as a result of a candidate’s age (Ewens et al.,

2014; Neumark, 2016).
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We thus expect that age is less influential in hiring

decisions when employers have information about the

job candidate that debunks ageist stereotypes, compared

to having information that confirms stereotypes:

H2: The influence of a job candidate’s age on hiring

decisions is more strongly reduced by stereotype-

rejecting information than by stereotype-confirming

information.

Data and Methods

Data

We collected data as part of the European Sustainable

Workforce Survey in 2015–2016, a cross-national or-

ganization survey that studies managers’ and employees’

behaviour in nine European countries: Bulgaria,

Finland, Germany, Hungary, Netherlands, Portugal,

Spain, Sweden, and the United Kingdom (Van der Lippe

et al., 2016). Organizations were approached using

stratified random sampling, based on organization size

(40–99 employees; 100–249 employees; 250þ employ-

ees) and organization sector (financial services; health

care; higher education; manufacturing; telecommunica-

tions; transportation). The diversity of these organiza-

tions ensures that our findings are not dependent on

possible country-specific or sector-specific issues.

Organizations that refused to participate were replaced

using a matched sampling strategy with organizations in

the same stratum of sector and size. Among organiza-

tions agreeing to participate, the within-organization re-

sponse rate for department managers is about 80 per

cent (N¼ 922). They are treated as employers in this

study, as they are involved in selecting personnel and

thus have actual experience with this task. After com-

pleting the survey, respondents were asked to participate

in the vignette study (without specifying its content).

Five hundred and four respondents participated in the

vignette study, of whom 499 rated all profiles.

Following best practice (Wallander, 2009), respondents

were asked three post-experiment questions about the

difficulty, realism, and their experience with rating such

candidates. Removing the 17 respondents who skipped

these questions results in a total of 482 respondents.1

Each respondent received a vignette set of six profiles,

resulting in 482 vignette sets containing 2,892 profiles.

Because the age-related survey questions were followed

by a broad variety of questions and topics, there is no

reason to assume that ‘carry-over’ effects influenced the

vignette findings (Oude Mulders et al., 2014). Table 1

shows descriptive respondent characteristics.

Research Design

We conducted a vignette experiment (factorial survey

design). In this design, respondents are presented with a

short scenario (see Appendix, Figure 1) and the instruc-

tion to rate six hypothetical job candidates who vary on

several items of theoretical interest. Respondents were

instructed to imagine they (in their current job) had to

fill vacancies for typical jobs in their departments with

matching salaries. The hypothetical job candidates were

presented simultaneously as the respondents in our pilot

study indicated that this reflects real-world hiring

decisions.

Vignettes are frequently used to study inclined behav-

iour in employer hiring decisions (Karpinska et al.,

2011; Oude Mulders et al., 2014) due to four key

strengths. First, it gives great control over the character-

istics of candidates. Second, respondents use a holistic

approach in judging candidates, rather than rating sep-

arate aspects of a profile; this is more in line with actual

hiring decisions. Although decisions are hypothetical

and not ‘real’, previous studies suggest that people be-

have as if the decisions are real (Hainmueller,

Hangartner and Yamamoto, 2015).2 Third, we selected

actual managers, rather than students, which is fre-

quently done in age discrimination studies (Rosen and

Jerdee, 1976; Weiss and Maurer, 2004; Rupp et al.,

2006; Karpinska et al., 2011). This ensures that the ex-

ternal validity of the design is high. Fourth, vignettes can

circumvent social desirability norms that could skew

answers related to sensitive topics such as discrimination

(Wallander, 2009).3

Table 1. Descriptive statistics of the respondents

Mean Std. Dev. Min Max

Manager characteristics

Age 45.61 8.72 25 71

Gender (1 ¼ female) 0.40 — 0 1

Seniority (years as manager) 6.17 5.68 0 30

Country

Bulgaria 0.12 — 0 1

Finland 0.09 — 0 1

Germany 0.08 — 0 1

Hungary 0.09 — 0 1

Netherlands 0.25 — 0 1

Portugal 0.14 — 0 1

Spain 0.10 — 0 1

Sweden 0.07 — 0 1

United Kingdom 0.06 — 0 1
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Vignette Characteristics

The candidate profiles included eight characteristics: two

demographic characteristics, age and gender, and six

productivity indicators: experience, performance, train-

ing participation, motivation, health, and retirement

intentions. Jointly, these indicators capture the three core

dimensions of human capital: the amount of human cap-

ital (experience and training participation), the usage of

human capital (performance and motivation), and the

availability of human capital (health and retirement

intentions). These indicators were selected as factors that

are both important to employers’ hiring decisions and

commonly believed to be correlated to age.4

The most important demographic, AGE, has six val-

ues, with steps of four years: 43, 47, 51, 55, 59, and 63.

This operationalization strikes a balance: on the one

hand, it contains more age categories than commonly

used in vignette studies on older workers, and, to be able

to compare older workers with younger workers, they

are spread over a larger range than in comparable vi-

gnette studies (Karpinska et al., 2013a,b; Oude Mulders

et al., 2018). GENDER has two values: male and female.

To study the extent to which employers use age as a

cue for productivity, we use six productivity indicators.

For each indicator, we briefly discuss age stereotypes.

The six indicators signal relatively low, or relativity high

productivity. Dichotomies keep vignettes relatively sim-

ple, allowing respondents to weigh all available informa-

tion rather than ignoring some of the information to

make the decision easier. Also, this accustoms to com-

mon respondent behaviour to treat the middle value of a

trichotomy as either the high or low value rather than a

distinct value (Buskens, 1999). Table 2 shows all pos-

sible values.

EXPERIENCE is measured as having little or con-

siderable experience in comparable positions.

Experience can make employees more effective and effi-

cient in completing their tasks. Older workers have had

more time to build up experience in related tasks than

younger workers; indeed, experience is mentioned as a

positive age stereotype about older workers (Henkens,

2005). PERFORMANCE is measured as average or

above-average performance in a recent assessment.5

Recent performance refers to the quality and quantity of

an employee’s work and can indicate future perform-

ance. Although older workers are stereotyped to be

more precise, and, hence, deliver a higher quality, they

are also stereotyped to deliver a lower quantity. Older

workers are often believed to perform worse than

younger counterparts (Martin et al., 2014). TRAINING

is measured as whether or not a candidate had received

training relevant for the job. Participation in training

can help employees to increase or maintain their human

capital and shows a willingness to learn. Older workers,

on average, show lower training participation than

younger workers. Employers know this (Gringart,

Helmes and Speelman, 2005; Loretto and White, 2006;

Kluge and Krings, 2008; Ng and Feldman, 2012; Martin

et al., 2014), and the stereotype of lower willingness to

learn has been found to be an important obstacle for

older job candidates (Carlsson and Eriksson, 2017). For

MOTIVATION, respondents are either reasonably

motivated or highly motivated.6 Motivation shapes the

extent to which employees use their potential. More

motivated workers contribute more, yet older workers

are often believed to be less motivated than younger

workers (Ng and Feldman, 2012). HEALTH is captured

by the number of sick days, which reflects both physical

and mental health. Having used 15 sick days signals bad

health; having used 2 sick days signals good health.

Health covers both physical health (e.g. greater vulner-

ability to sickness, reduced stamina and reduced

Table 2. Vignette characteristics

Variables which are included in each profile

Age 43 47 51 55 59 63

Gender Male Female

Variables of which four out of six are included in each profile

Negative value Positive value

Experience Has little experience in comparable positions Has considerable experience in comparable positions

Performance Average performance in recent assessments Above-average performance in recent assessments

Training Had no relevant training last year Had various forms of training relevant to this job

Motivation Appears to be reasonably motivated Appears to be highly motivated

Health Took 15 sick days in the past year Took 2 sick days in the past year

Retirement Intends to retire early Intends to retire at the statutory retirement age
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physical strength) and mental health (e.g. lower cogni-

tive performance, loss of memory and stress resistance).

Evidence on the relation between age and health is

mixed (Steinberg et al., 1996; Kluge and Krings, 2008;

Oude Mulders et al., 2014). Still, employers reported a

fear of older applicants being less healthy and, through

long-term absence, more expensive (Finkelstein et al.,

2000). RETIREMENT is signalled by the intention to

retire early or to retire at the statutory retirement age.

From the employer’s perspective, retirement entails a

loss of human capital and the need to replace the work-

er, which can lead to temporary understaffing, recruit-

ment costs, training costs, and lower productivity during

this transition period. Older workers are often believed

to prefer early retirement, and this stereotype has been

associated with ageism (Duncan and Loretto, 2004).

Vignette Design

Respondents rated six candidates on scales ranging from

1 (extremely unlikely) to 10 (extremely likely) based on

the question How likely is it that you would hire these

candidates? This approach is based on previous studies

(Oude Mulders et al., 2014). A rating design provides

not only an ordering but also the distance between the

preferences, which is more informative about the

strength of preferences than a ranking design. We used

an orthogonal design to construct the vignettes, i.e. a

random value was assigned to each variable. The values

were drawn within the boundaries of the restrictions

described below, which are used to prevent illogical

cases and to guarantee that each vignette set can be used

to test the interaction hypothesis. Each candidate has a

different value for AGE; three candidates are women,

three are men; four of the six productivity indicators are

present on each candidate profile, the other two are ab-

sent. Having different indicators on the profiles stimu-

lates respondents to spend more time comparing the

candidates, and resembles real-world hiring decisions in

which employers also have different information about

different candidates. For candidates aged 43, 47, and

51, RETIREMENT was always absent: mentioning

early retirement intentions would be out of place for

younger candidates, and unnatural information may

lead respondents to conclude there is something ‘wrong’

with this candidate (Wallander, 2009; Rich, 2014). For

candidates aged 55, 59 and 63, RETIREMENT was

once absent, once ‘intends to retire at statutory retire-

ment age’ and once ‘intends to retire early’. For the other

five indicators, each was absent at least once, Positive

Information at least once, and Negative Information at

least once. Within the profiles, information was always

presented in the same order, which roughly corresponds

to the order in which managers learn about this informa-

tion in real-life situations. Profiles were randomly

assigned a name ranging from ‘Candidate A’ to

‘Candidate F’ and presented in alphabetical order; re-

sponse scales were also presented in alphabetical order.

Appendix Figure A1 shows an example of a vignette set.

Table 3 shows the descriptive statistics of the vignette

characteristics and their bivariate correlations. By de-

sign, age and gender are included on all 2,892 vignettes,

and Retirement is included on a third of the vignettes

(964). The other five vignette characteristics are all very

close to the average of 2,121. The mean scores of the di-

chotomous variables are all close to 0.50, and their cor-

relations are very weak and in all but two instances

insignificant. This indicates that our orthogonal factor-

ial design was successful.

Estimation Strategy

To analyse the hireability scores employers attached to

each vignette, we use linear regression analysis. We use

dummy variables to compare positive information ver-

sus negative information for the six productivity indica-

tors. Because each candidate profile contains four out of

six productivity indicators and two absent indicators, it

is impossible to estimate a model including all twelve

dummy variables of our interest simultaneously (positive

and negative information for the six indicators with ab-

sent information as reference category). All variance

would already be captured by the inclusion of 11 out of

12 dummy variables.7 Therefore, we use saturated mod-

els, i.e. models that capture all variance in the dependent

variable that could be captured by the vignette variables.

These saturated models of dummies allow us to control

for all variation in the other indicators and to focus on

the age effects. To test whether positive and negative in-

formation about experience differentially affect the im-

portance of age, we select the vignettes that include

experience. We then estimate the interaction term be-

tween age and having positive information on experi-

ence (negative information being the reference

category), while this model is again saturated regarding

the other productivity indicators. The same procedure is

used for the other productivity indicators.

Respondents rating multiple vignettes might lead to

interrater correlation, although there is no consensus on

this (Wallander, 2009). Using fixed-effects or random-

effects takes respondent characteristics into account in

estimating the influence of candidates’ characteristics on

their rating (Di Stasio and Gërxhani, 2015). We used

Hausmann tests to compare fixed-effects and
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maximum-likelihood random-effects models, which

indicated that coefficients were consistent for nearly all

models, supporting our choice for random-effects (Di

Stasio and Van de Werfhorst, 2016).8

Results

Main Results

Table 4 shows that age affects the candidate’s hireability

score. Job candidates with a higher age have lower hire-

ability scores, which we interpret as evidence for age dis-

crimination. The magnitude of the age effect is large:

model M4a shows that a 4-year increase in age reduces

the hireability score by 0.4. Descriptive statistics show

that compared to the average score of 5.26, an average

43-year-old candidate scores 6.15 on the 1-10 scale,

whereas an average 63-year-old only scores 4.31. Model

M4b and Figure 1 show that the age effect approximates

a linear relationship reasonably, although the difference

between 51 and 55 and between 55 and 59 is particular-

ly large.9 For the purpose of parsimony, we treat the age

effect as linear.

To test the robustness of the age effect, we compared

various subsamples based on several managerial charac-

teristics (see Appendix Table A1). Candidate age is

somewhat less important for older managers, male man-

agers, and managers who correctly identified the pur-

pose of the vignette experiment in the post-experiment

questions; however, for all groups, the age effect is stat-

istically significant, and between-group differences are

regularly not statistically significant. Managerial time

stress, experience in hiring decisions, difficulty with

making the rating decisions, and opinions about vignette

realism did not shape the effect size of candidate age.

We also compared subsamples based on organization

characteristics: candidate age was most important in

Eastern Europe, the Transportation sector, departments

Table 4. Random-effects linear regression of the influence

of age on hireability score

M4a M4b

Female 0.06 (0.09) 0.05 (0.09)

Age (linear, in 4-year steps) �0.40*** (0.03)

Reference category: age ¼ 43

Age ¼ 47 �0.25 (0.16)

Age ¼ 51 �0.49** (0.16)

Age ¼ 55 �1.09*** (0.16)

Age ¼ 59 �1.64*** (0.16)

Age ¼ 63 �1.84*** (0.16)

Constant 6.57*** (0.19) 6.07*** (0.19)

Vignette N 2,892 2,892

Respondent N 482 482

Respondent random effects Yes Yes

Saturated model No No

Note: Standard errors in parentheses.

*P < 0.05,

**P < 0.01,

***P < 0.001,

two-tailed test. Dependent variable: hireability score (1–10). Unstandardized

coefficients.

Table 3. Vignette characteristics descriptive statistics and bivariate correlations

N Mean 1 2 3 4 5 6 7

1 Age 2,892 53.00

2 Gender 2,892 0.50 �0.03*

3 Experience 2,117 0.50 �0.03 �0.00

4 Performance 2,123 0.51 0.03 0.05* �0.01

5 Training 2,093 0.49 0.00 0.01 0.00 0.02

6 Motivation 2,119 0.47 0.01 0.04 �0.04 0.00 0.01

7 Health 2,152 0.49 �0.01 �0.03 �0.03 0.00 �0.04 �0.04

8 Retirement 964 0.50 0.01 �0.00 0.04 �0.04 0.03 �0.06 �0.07

Notes: For gender, one represents a female profile; for the other dichotomous characteristics, one represents positive information. Respondent N¼482.

*P < 0.05.

0

1

2

3

4

5

6

7

43 47 51 55 59 63

Linear Dummy variables

Figure 1. Hireability score (1–10) per age group, age modelled

linear and non-linear
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with few high skilled workers, and larger departments;

the proportion of older workers did not matter.

Country-differences seem to some extent to be related to

average effective retirement ages (AERA) (see Appendix

Table A2): discrimination is highest in countries with

the lowest AERA (Bulgaria and Hungary) and weakest

in countries with the highest AERA (Sweden and United

Kingdom). Although the level of age discrimination varies,

age discrimination strongly affects candidates’ hireability

score in all subgroups, supporting Hypothesis 1.

In Table 5, we test whether stereotype-confirming and

stereotype-rejecting information differently moderates the

impact of age (Hypothesis 2). For each of the six stereo-

types, the left-hand column presents the effect of positive

information compared to negative information on the hire-

ability score. For all six indicators, signalling higher prod-

uctivity increases the hireability score. The effect sizes vary

strongly between the six indicators; on a ten-point scale,

positive information about candidate motivation increases

the hireability score with 0.36 (compared to negative infor-

mation), positive information about retirement increases

this with 0.67. Possibly, managers attach greater value to

positive scores for some characteristics than for others; al-

ternatively, the values chosen for some indicators may be

more extreme than others.

In the right-hand column, we estimate the interaction

between age and the positive information for each prod-

uctivity indicator, which is also plotted in Figure 2. For

training, experience, motivation, health, and retirement

intentions, the interaction is not statistically significant.

The direction of these interactions is not consistent ei-

ther. For performance, it is significant (P ¼ 0.02), but

the coefficient is negative rather than positive. The effect

size is rather small for most interactions, it is only mean-

ingful for retirement and performance, with over one-

third of the age main effect. Finally, sensitivity analyses

(presented below) indicate that the performance inter-

action is not very robust. Considering the inconsistent

directions, mostly absent statistical significance and the

sensitivity analyses, we reject Hypothesis 2: we do not

find evidence that age discrimination is lower when age-

ist stereotypes regarding productivity are debunked.

Sensitivity Analyses

To assess whether modelling choices influenced the

results, we performed various sensitivity analyses. They

are described below; tables are available in the

Supplementary data.

First, Table 4 indicated that the age effect was not

perfectly linear [as also indicated by Carlsson and

Eriksson (2017), although at different ages]. Possibly,

the interaction only exists for certain ages, and it is sup-

pressed by the other ages. Hence, Table 5 was replicated

using two non-linear operationalization of age. One

operationalization was by interacting dummy variables

for each age category (reference category: age ¼ 43)

with the positive information dummies, like in Table 5.

No interaction term was statistically significant.

Alternatively, we used a threshold-operationalization:

Table 5 was replicated, replacing the linear age variable

by an age dummy in which 43 was considered young,

and 47þ was considered old. It was also replicated for

the four other possible cut-off points. The interactions

were nearly always insignificant, except for the negative

interaction between age and performance for cut-off

points 59 and 63, comparable to the results in Table 5.

Second, as mentioned earlier, the level of age discrim-

ination was lower for managers who correctly suspected

that we studied the importance of age, compared to man-

agers who suspected a different purpose or skipped the

expected purpose question. In the same sense, social de-

sirability might induce them to attach greater value to the

information. However, replicating Table 5 in subgroups

based on purpose did not change our conclusions.

Third, vignette studies are arguably best at capturing

inclined behaviour if the choices are comparable to

choices that the respondents are familiar with.

Therefore, Table 5 was replicated for subgroups based

on three post-experiment questions on the extent to

which respondents believed the vignettes were easy or

hard to rate, were realistic, matched their experience.

-0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8

Figure 2. Interaction effects age and positive information with

95% confidence intervals
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The results were comparable to those in Table 5 in all

subgroups.

Fourth, statistical discrimination is plausibly most

likely to be a rational strategy among recruiters who

lack the time to assess individual candidates (Birkelund,

2016). Following this reasoning, the interaction between

age and productivity indicators would only be expected

for managers with little time stress. Subsample analysis

showed that for managers with little time stress, only the

interaction between age and performance was signifi-

cant (again in the unexpected direction); for managers

with a lot of time stress, no interaction was significant.

Fifth, since all candidate profiles were presented on

the same (web) page, it could be argued that managers

have ranked the candidates rather than given individual

ratings. Following this reasoning, the vignettes should

not be analysed as clustered observations, but as a single

rank-order observation. Therefore, Tables 4 and 5 were

replicated using conditional logit models (Allison and

Christakis 1994). The results strongly resembled those

of Tables 4 and 5.

Sixth, we combined the six productivity indicators

into a single variable, ‘SURPRISE SIGNAL’, based on

whether the information confirmed or rejected ageist

stereotypes. For experience, the negative information of

having little experience is stereotype-rejecting; for the

other variables, the positive information is stereotype-

rejecting. Each job candidate received a score for the

proportion of vignette indicators containing stereotype-

rejecting information ranging from 0 (all information

confirmed stereotypes) to 1 (all information rejected

stereotypes). This variable performed comparably to the

individual items.

Seventh, a jackknife procedure was applied to ascer-

tain that the results were not driven by an outlier coun-

try or sector. Regardless of which country or sector was

omitted from the analysis, age was a comparably strong

factor in employers’ evaluations; coefficients for the six

productivity indicators fluctuated moderately but

remained similar to those in Table 5. The interaction be-

tween performance and age was found in about half of

the jackknife replications.

Eight, based on Ewens and colleagues’ argument on

neighbourhood composition (2014), it could be argued

that the argument on noisy signals of older workers’ age

is particularly relevant in organizations with many older

workers. However, subsample analysis of departments

with few (<20%) and with many (>20%) older workers

shows comparable results.

Ninth, we replicated our models using tobit regres-

sion analyses, yielding comparable results.

Discussion and Conclusion

Although the 50þ working population steadily increases

and is evermore incentivized to keep working longer,

organizations are reluctant to hire older applicants. This

may in part be due to statistical age discrimination, as

many studies (McGregor and Gray, 2002; Loretto and

White, 2006; Ng and Feldman, 2012; Principi et al.,

2015) show that managers frequently believe older

workers are less motivated, healthy and productive.

Previous statistical discrimination studies, that com-

pared the level of discrimination between situations of a

lot versus very little information, yielded inconclusive

results. Therefore, we tested whether the extent of dis-

crimination was influenced by the content, rather than

the amount, of information about the productivity of

older job candidates. To test our hypothesis, we used

data from the European Sustainable Workforce Survey,

collected at 259 organizations in nine European coun-

tries (Van der Lippe et al., 2016). This provided us with

vignette data from 482 department managers.

Our findings confirm the widespread presence of age

discrimination. In each subpopulation in our sample,

older candidates received substantially lower hireability

scores. Nevertheless, the level of age discrimination var-

ied strongly: the age penalty was around twice as high in

some countries (Hungary, Bulgaria) or sectors

(Transport, Manufacturing) as compared to less discrim-

inatory strata. This may indicate that more traditional

sectors and countries are more prone to age discrimin-

ation, although this finding should by tempered by the

fact that the samples are not completely representative

of their populations. Future research is invited to delve

deeper in these country and sector differences.

Additionally, we tested whether the extent to which

employers discriminated was influenced by the availabil-

ity of different type of information about candidates’

productivity. If managers use old age as a heuristic for

assumed lower productivity, age discrimination should

be lower when managers have more useful information

to assess an individual’s productivity. Following the

study on the housing market by Ewens et al. (2014), we

expected that stereotype-rejecting information was more

influential than stereotype-confirming information, as

the latter does not really supply new information. We

found no support for this mechanism. Candidate age

remained the central criterion for managers, and its ef-

fect was not moderated by any of the six productivity

indicators (training, experience, motivation, perform-

ance, health, and retirement intentions), even though

managers consistently gave better ratings to more pro-

ductive candidates. The absence of support for the
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hypothesis related to statistical discrimination is in line

with previous studies on age discrimination (Lahey,

2008; Carlsson and Eriksson, 2017) and hints at the

presence of animus-based (taste-based) discrimination:

managers are less willing to hire older workers because

they simply like them less than younger workers. If age

discrimination is indeed primarily based on non-

statistical grounds, this supports the LinkedIn policy

change per 2016 of no longer showing dates of birth: no

matter how impressive the other information is, older

age still reduces job chances.

Alternatively, statistical discrimination effects may

have eluded us. Although our findings on age, productiv-

ity indicators, and subsample analyses were generally

consistent with theoretical predictions, we recommend

future scholars to develop different research designs to

capture the relation between information and age dis-

crimination. First, a design in which managers were given

fewer candidates and productivity indicators per decision

may be more conducive to studying the role of informa-

tion. It is possible that respondents experienced informa-

tion overload, because eight different pieces of

information were used. An overview shows that most vi-

gnette studies include six pieces at most (Clark et al.,

2014). Presenting six candidates on a single page may

also have contributed to the overload, even though

respondents in our pilot study explicitly preferred judging

all candidates on a single page. This may explain why all

managers rely strongly on age as heuristic: a lack of vari-

ation in level of statistical discrimination. An alternative

could be to show respondents either candidates with few

productivity indicators, or candidates with many prod-

uctivity indicators, and compare the extent to which

managers rely on age between these groups. This approx-

imates the design of a field experiment that—perhaps in

part due to this—offers a uniquely clear support for stat-

istical discrimination theory (Ewens et al., 2014). This

raises the risk of reduced realism: compared to landlords

selecting candidates for an apartment, employers tend to

have more relevant information in actual hiring decisions,

and rating almost empty profiles may not accurately re-

flect real-world behaviour (Neumark, 2016). Still, we in-

vite future scholars to develop research designs that do

vary in relevant information that can also be absent with-

out damaging the realism, such as experimentally varying

the presence of recommendation letters.

Second, since our vignettes concern ‘typical jobs’ at

heterogeneous organizations, we selected six frequently

mentioned age-stereotypes that are important to all jobs.

A more homogeneous sample would have lower general-

izability, but would allow including stereotype-based

indicators that are particularly relevant for specific jobs,

such as adaptability, ambition, creativity and interest in

new technology (Gringart et al., 2005; Carlsson and

Eriksson, 2017). A more homogenous sample would

also attend to the complication that jobs differ in terms

of ‘ideal age’ (Perry and Bourhis, 1998). Alternatively,

the difference between stereotype-rejecting and

stereotype-confirming of the current indicators could be

made more pronounced. The differences were chosen to

generate plausible profiles but could be enlarged to in-

crease variance. Since pension ages vary across countries

and sectors, the retirement intention could be operation-

alized to mirror age steps: what would be the difference

between two otherwise identical candidates, one

59 years old and one 63 years old, both intending to re-

tire in 3 years?

Third, although our age range was larger and more

gradual than in most vignette studies, it may be desirable

to study a larger range of ages also including ages below

43. The belief of what is ‘old’ may vary between coun-

tries, sectors and types of jobs, and people in their forties

may already experience age discrimination in hiring

decisions (Büsch et al., 2009; Ahmed, Andersson and

Hammarstedt, 2012; Riach, 2015; Carlsson and

Eriksson, 2017).

Fourth, we used a random-with-boundaries, orthog-

onal method for constructing the candidate vignettes.

While these are commonly used to study the hiring of

older workers (Di Stasio, 2014), a D-efficient design

such as a Bayesian efficient design may be preferable

(De Bekker-Grob, Ryan and Gerard, 2012; Clark et al.,

2014; Dülmer, 2016); we invite future researchers,

where feasible, to use these more efficient approaches as

they plausibly would yield smaller standard errors.

In this study, it was evident that although the level

of age discrimination varies based on country, sector,

organizational, and managerial characteristics, the

variation is between bad and worse: candidates sub-

stantially older than fifty need exceptionally positive

characteristics to receive a high hireability score. Even

if managers know a lot about the productivity of a

candidate, the candidate likely still faces age

discrimination.

Notes
1 We compared vignette respondents with those who

only completed the survey. At P < 0.05, there were

no significant differences between respondents and

non-respondents; at P < 0.10, non-respondents were

on average 1.1 year younger than respondents. As

sensitivity analyses indicate, lower respondent age is

associated with a higher level of age discrimination
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but not with the relation between age and other

characteristics. If anything, we slightly underesti-

mate the age discrimination effect.

2 The relation between inclined behaviour and actual

behaviour is not beyond controversy (Pager and

Quillian, 2005). An important counterargument is

that of social desirability, which is discussed below.

3 Abreu (1999), for example, argues that different

findings in studies on (racial) discrimination are pri-

marily caused by whether respondents were aware of

the topic of the study. Despite the vignette design

and the anonymity, social desirability could still be

present albeit to a lesser extent. Sensitivity analyses

showed that respondents who correctly identified

the purpose of the study discriminated less than

respondents who did not, yet the relation between

age and other characteristics is comparable.

4 Employers evidently also consider other characteris-

tics, yet these are often less applicable to older work-

ers, or too function specific to be used in a study in

six sectors in nine countries. For example, during

decades of work experience, the value of educational

attainment is gradually replaced by more recent ex-

perience, performance and training.

5 Since it is unlikely that employers seriously consider

candidates who perform below average, the contrast

is between average and above-average.

6 As with PERFORMANCE, a candidate scoring ‘not

motivated’ would not be considered regardless of the

other variables.

7 This also renders it impossible to analyse the influ-

ence of the presence of information: the absence of

information for a specific characteristic cannot be

studied independently from the presence of informa-

tion for other characteristics. To compare presence

with absence of information, one would have to vary

the amount of information given about each candi-

date. However, this may come at the price of

reduced realism, as hiring decisions normally involve

a substantial amount of information about each can-

didate (Neumark, 2016).

8 Compared to fixed-effects and OLS models, coeffi-

cients are highly similar, and our conclusions are the

same.

9 Alternating the reference category shows that the dif-

ference between adjacent age categories is significant

between 51 and 55 and between 55 and 59 (at P <

0.001), and not significant for the other adjacent cat-

egories (at P < 0.05). Each age category is signifi-

cantly different from each non-adjacent category (at

P < 0.01, often at P < 0.001).

Supplementary Data

Supplementary data are available at ESR online.
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Appendix

Figure A1. Example of the vignettes

Note: Nearly each respondent received a different vignette set.
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Table A1a. Breakdown of the linear age effect for sub-groups, unstandardized coefficients
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Table A1b. Breakdown of the linear age effect for subgroups, unstandardized coefficients
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Table A2. Average effective retirement age in each country per 2016

Men Women Average

Bulgaria 63.1 60.7 61.9

Hungary 63.6 60.7 62.2

Spain 62.2 62.6 62.4

Netherlands 63.5 62.3 62.9

Finland 63.2 62.6 62.9

Germany 63.3 63.2 63.3

Portugal 62.6 64.9 63.8

United Kingdom 65.6 63.2 64.4

Sweden 65.8 64.6 65.2

All nine countries 63.7 62.8 63.2

Source: OECD (2018).
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