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Abstract
Potential drivers of gender discrimination are recruiters, who are more likely to select applicants 
with characteristics similar to their own. This study explores whether recruiter characteristics 
(age, gender, and job position) drive gender discrimination in the recruitment of apprentices for 
gender-segregated occupations. A factorial survey experiment among 1872 firms in Germany 
estimates recruiters’ heterogeneous gender choices in male, female, and gender-mixed 
occupations. The study finds that female applicants are chosen less often for male-dominated 
occupations and more often for female-dominated occupations than male applicants. Moreover, 
older recruiters and firm owners are less likely to recruit female applicants for male-dominated 
occupations but more likely to recruit them for female-dominated occupations than younger 
recruiters and non-firm owners. By contrast, younger recruiters and HR professionals are more 
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likely to recruit gender-neutrally to an occupation’s dominating gender than older recruiters and 
non-HR professionals. This study shows that apprenticeship applicants of a gender opposed to 
the dominant gender of an occupation have a disadvantage in the apprenticeship market and that 
certain recruiters’ characteristics further impact this disadvantage.

Keywords
Apprenticeships, factorial survey experiment, gender preference, occupational gender 
segregation, recruitment

Introduction

The segregation of the labour market into male- and female-dominated occupations has 
consequences for markets and individuals. For one, it affects markets by causing a poorer 
matching between workers and firms (Altonji and Blank, 1999; Carlsson and Eriksson, 
2019; Hsieh et al., 2019). For another, it affects individuals by causing, for example, 
weaker opportunities in terms of pay and career options for women (Azmat et al., 2006; 
Bublitz and Regner, 2022; Leuze and Strauß, 2014). Gender discrimination during 
recruitment is a potential driver of occupational gender segregation (Adamovic and 
Leibbrandt, 2023). Related studies on the labour market state that recruiters, among other 
reasons, tend to recruit applicants who have characteristics similar to their own (Levin 
et  al., 2005; Rand and Wexley, 1975) and thus serve as gatekeepers to occupations 
(Erlandsson, 2019). However, an important yet understudied factor of occupational gen-
der segregation is the apprenticeship market, which could be an important steppingstone 
for future occupational segregation (Fernandes et al., 2023). So far, little is known about 
whether recruiter characteristics impact the recruitment of apprentices1 when they are in 
the first stage of their occupational career.

This study adds to the literature on gender discrimination by answering the following 
question: to what extent do recruiters’ characteristics explain gender choices in the 
recruitment of apprentices for occupations that are typically dominated by either males 
or females? This question is addressed as follows. First, it focuses on the average recruit-
ment probability of male and female apprenticeship applicants to obtain an impression of 
general gender differences in recruiters’ hiring preferences. Second, it focuses on the 
recruitment probability of male and female apprenticeship applicants in occupations that 
are predominantly performed by one gender (e.g. butcher or nurse) to identify potential 
gender discrimination patterns by occupation type. Third, it focuses on the role of recruit-
ers’ age, gender, and job position in the relationship between the recruitment probability 
of male and female apprenticeship applicants in male- and female-dominated and gen-
der-mixed occupations to investigate the impact of recruiters’ characteristics on gender 
differences in recruiters’ hiring preferences.

To answer this question, this study performed a factorial survey experiment with 
1872 recruiters—each recruiter is from a different German firm—who recruit 
apprentices, presenting hypothetical apprenticeship applicant profiles to each 
recruiter (Auspurg and Hinz, 2015; Bertrand and Mullainathan, 2004). The recruiter 
ranks the recruitment probability of six applicants from 1 (lowest) to 10 (highest). 
Apprenticeship applicants’ characteristics differ regarding their (a) family name 
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(signalling ethnic background), (b) gender, (c) duration of stay in Germany, (d) edu-
cational degree, and (e) professional, (f) digital, (g) analytical and (h) social compe-
tence level. Moreover, firm-level measurements of gender-segregated occupations 
and recruiter characteristics (age, gender and job position) are used to analyse poten-
tial differences in gender choices.

This study contributes to literature on gender discrimination in recruitment in three 
ways. First, studies have shown that females are more likely to be recruited for female-
dominated occupations, and males are more likely to be recruited for male-dominated 
occupations (Froehlich et al., 2020). However, it remains uncertain whether employers 
or employees drive these occupational preferences (Herriot, 2002; Kalleberg and 
Sorensen, 1979). Recruitment is a two-way interactive process (Herriot, 2002); thus, not 
only does the employer recruit an employee but the employee self-selects themselves 
into a firm and occupation. This study contributes by revealing recruiters’ recruitment 
preferences (Auspurg and Hinz, 2015). This study shows not only the potential relation-
ship between gender and recruitment probability (Kleven et al., 2018) but also the poten-
tial mechanism behind it (e.g. recruiters’ characteristics).

Second, previous studies have shown that recruiters’ characteristics relate to gender 
choices in workers’ recruitment (Erlandsson, 2019; Feld et al., 2016; Levin et al., 2005). 
To the best of our knowledge, no study has explored the role of recruiters’ characteristics 
in the gender choices of apprenticeship applicants while differentiating between male- 
and female-dominated and gender-mixed occupations. This study adds to the literature 
on gender discrimination by investigating whether recruiters’ characteristics relate to 
their gender choices when recruiting apprentices.

Third, a previous study on gender discrimination in the German apprenticeship mar-
ket has found that female applicants are generally less likely to be selected than male 
applicants (Kübler et al., 2018). However, more recent studies for the Swiss apprentice-
ship market have found no differences in firms’ gender preferences (Fernandes et al., 
2023; Fossati et al., 2020). Additionally, recent studies on gender discrimination for the 
labour market in OECD countries have reported a trend towards less female and more 
male discrimination (Birkelund et al., 2022; Lippens et al., 2023). This study investigates 
whether this trend is also the case in the German apprenticeship market.

Previous literature, theory and hypotheses

Gender discrimination

Males are strong and females are caring—such gender stereotypes are cultural con-
structs and describe what males and females are ‘known’ to be like in a society (Fiske, 
1998; Gorman, 2005: 703; Bertrand, 2020; Pan, 2015). People use stereotyping based on 
group membership when they have imperfect information about a person or a group 
(Guryan and Charles, 2013); thus, firms recruiting for gender-segregated occupations 
more likely select applicants who exhibit gender-stereotypical characteristics (Cejka and 
Eagly, 1999; Riach and Rich, 2006; Schein, 1973). Literature shows that when an occu-
pations’ selection criteria include more stereotypically gender traits, the respective gen-
der is more represented among newly recruited workers (Gorman, 2005).
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Firms recruiting applicants for gender-segregated occupations may discriminate the 
opposite gender. In this study, gender preference in recruitment is defined as a firm’s 
conscious or unconscious preference for a certain gender (González et al., 2019). Thus, 
firms can evaluate males and females differently even though they are equal with respect 
to all observable productivity-related characteristics (Kübler et al., 2018). The literature 
on gender discrimination distinguishes between two theoretical models: (i) taste-based 
discrimination and (ii) statistical discrimination (Aigner and Cain, 1977; Arrow, 1973; 
Becker, 1995; Guryan and Charles, 2013; Phelps, 1972). Taste-based discrimination is 
when people of the majority dislike interacting with people of the minority and are will-
ing to pay a financial price to avoid the interaction (Baert and De Pauw, 2014). Statistical 
discrimination is when people predict a person’s productivity based on a (real or per-
ceived) group’s average performance to supplement imperfect missing information about 
the person’s actual performance (Baert and De Pauw, 2014). Thus, firms rely partly on 
group information as a proxy for these variables because true individual productivity is 
unobserved (Becker, 1985; Heckman, 1998; Kübler et al., 2018). For example, males 
are, on average, stronger than females and thus better suited for construction work. This 
leads to the rational assessment of potential employees in terms of productivity (González 
et al., 2019). Applicant characteristics, such as gender, are used as proxies for traits that 
are difficult to measure. Because recruiters initially do not know the applicant, they must 
make recruitment decisions under uncertainty. Thus, recruiters refer to stereotypes based 
on their knowledge of male’s and female’s typical abilities (González et al., 2019).

Previous literature suggests that females are more likely to discriminate against males 
(Azmat and Petrongolo, 2014; Baert et al., 2016; Riach and Rich, 1987) but also that the 
extent to which this is the case is strongly related to firm characteristics, such as gender 
ratio and occupational status (Booth and Leigh, 2010; Carlsson, 2011; Neumark et  al., 
1995; Riach and Rich, 2006). Gender discrimination also seems to have changed over time; 
some evidence suggests a shift towards increasing discrimination among men (Birkelund 
et al., 2022). The question remains as to whether this shift also occurs in apprenticeship 
markets, where females are less often recruited than males (Kübler et al., 2018).

Recruiters’ characteristics

A recruiter’s discrimination against certain applicants may be a result of in-group favour-
itism or ‘similar to me’ effects (Erlandsson, 2019; Feld et al., 2016; Levin et al., 2005; 
Lin et al., 1992; Rand and Wexley, 1975). In-group favouritism occurs when recruiters 
are more likely to select applicants who belong to their own membership group, thus 
promoting the homogeneity of the group, such as gender (Erlandsson, 2019; Hewstone 
et al., 2002). Relatedly, ‘similar to me’ effects occur when recruiters more likely hire 
applicants with characteristics similar to their individual self—for example, same 
humour (Erlandsson, 2019; Levin et al., 2005; Lin et al., 1992; Rand and Wexley, 1975). 
The literature on discrimination in recruitment distinguishes between different types of 
influential recruiter characteristics such as gender and age (Desrumaux et al., 2009). This 
means that recruiters’ (sociodemographic) characteristics may explain gender choices in 
the recruitment of apprentices for gender-segregated occupations. This study formulates 
hypotheses on the recruiters’ age, gender and job position.
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Recruiters’ age

People who belong to the same birth cohort grow up in a specific historical, economic 
and, sociocultural context that shapes their outlook on the world (Lyon et  al., 2017). 
They experience similar events and contexts in their formative years and thus share a 
‘way of experiencing life and the world’ (Mannheim, 1952: 283; Lyon et  al., 2017); 
moreover, they differ from other birth cohorts with respect to preferences, values and 
attitudes (Appelbaum et al., 2022). These differences generally remain stable because 
norms and values are mostly formed during youth and do not change much afterwards 
(Kalleberg and Sorensen, 1979).

Thus, recruiters from different birth cohorts may be expected to make different 
recruitment choices because they perceive the work context differently. For example, 
Fein et al. (2010) show that the leadership styles of people born before and after the fall 
of communism strongly differ. This underlines the fact that work attitudes are shaped by 
the political regime one experiences while growing up. Based on a similar reasoning, this 
study expects people from similar birth cohorts to also share views on gender in the 
recruitment and work context in general. While older generations have a more traditional 
view of gender in the work context and are more likely to conform to gender stereotypes, 
younger generations appear more open to gender fluidity (Appelbaum et  al., 2022; 
Seemiller and Grace, 2019). Thus, we expect that older recruiters are more likely to 
recruit apprentices conforming to the dominating gender of an occupation in comparison 
to younger recruiters (see Section Respondents’ age).

Recruiters’ gender

One of the most prominent characteristics of in-group favouritism is gender (Erlandsson, 
2019). In case of in-group bias, recruiters favour applicants of the same gender as their 
own (Hewstone et al., 2002). This is because they perceive a certain similarity in atti-
tudes and values with the in-group, which leads to interpersonal attraction (Graves and 
Powell, 1995: 86). Interpersonal attraction causes a positive bias when conducting inter-
views, processing information and making judgements. Although other characteristics 
can cause such interpersonal attractions, gender seems particularly strong (Graves and 
Powell, 1995).

However, the empirical literature on in-group gender bias provides mixed evidence 
(Booth and Leigh, 2010; Graves and Powell, 1995; Levin et al., 2005). A growing body 
of evidence suggests that not only males favour males (Erlandsson, 2019), but also 
females favour females because they are aware of their disadvantage (Carlsson and 
Eriksson, 2019; Rudman and Goodwin, 2004). Thus, in-group bias exist between males 
and females (Rudman and Goodwin, 2004). This, in turn, may be seen as a cause of 
gender-segregated occupations because recruiters serve as gatekeepers who tend to keep 
their group homogeneous (Erlandsson, 2019; Levin et al., 2005). Thus, we expect that 
male recruiters are more likely to recruit male apprentices for male-dominated occupa-
tions than female apprentices. In addition, we expect that female recruiters are more 
likely to recruit female apprentices for female-dominated occupations than male appren-
tices (see Section Respondents’ gender).
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Recruiters’ job position

Recruiters’ choices for an applicant are also affected by the organisational context 
(Tomaskovic-Devey and Avent-Holt, 2019), which shapes their ‘perceived opportuni-
ties, possible course of action and potentially their beliefs and recruiting preferences’ 
(Bjørnshagen, 2022: 485).

For example, recruiters who are human resource (HR) professionals more often fol-
low formalised recruitment procedures, which leave less room for personal preferences 
(Carroll et al., 1999; Stainback et al., 2011). Instead, recruiters who are less aware of 
anti-discrimination legislation may be biased by their gut feeling and arbitrary criteria, 
such as in-group favouritism (Bjørnshagen, 2022).

The apprenticeship market comprises mostly small- and medium-sized firms 
(Soellner, 2014). Such firms are less likely to formalise HR procedures in place, which 
decreases compliance rates with anti-discrimination legislation and thus provide a more 
fertile context for discriminatory behaviour (Bjørnshagen, 2022). In these firms, firm 
owners or other organisational gatekeepers make recruitment decisions more often, and 
such decisions may be more strongly guided by gut feelings rather than by facts (Imdorf, 
2010). Thus, we expect that recruiters who are firm owners are more likely than non-firm 
owners2 to recruit apprentices whose gender conforms to the dominant gender of an 
occupation. Moreover, we expect that recruiters who are HR professionals are more 
likely than non-HR professionals3 to be gender-neutral to the dominant gender of an 
occupation (see Section Respondents’ job position).

Data and experimental design

Data

This study tested the hypotheses with a factorial survey experiment and related survey 
questions, which are integrated into the panel on qualification and competence develop-
ment 2021 by the Federal Institute for Vocational Education and Training (short: BIBB 
qualification panel; Gerhards et al., 2023). The BIBB qualification panel provides firm-
level information on the structures, developments and connections between firms’ quali-
fication measures and skill demand. The fieldwork was organised using a computer-assisted 
personal interviewing method (CAWI). The sample was drawn from the register of firms 
of the Federal Employment Agency, which contains all German firms with at least one 
employee (N = 4002). This study used the cross-level information of the BIBB qualifica-
tion panel 2021, not the panel dimensions.

For information on gender-segregated occupations, the BIBB qualification panel was 
merged with the vocational education and training (VET) statistics (Uhly et al., 2021) 
that gather annual data on apprenticeship trainees and contract and examination data of 
German dual vocational training4 (see Section Measuring Gender-Segregated 
Occupations). In the BIBB qualification panel, the survey questions on the firm’s types 
of occupations were simultaneously integrated with the factorial survey experiment.

The BIBB qualification panel provided the study with 4002 respondents. Of the 4002 
respondents, 1844 offered no apprenticeship training (or had a missing). Thus, 2158 
respondents were left. Of the 2158 respondents, 2046 participated in the factorial survey 
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experiment (95%) and 112 declined to answer. Thus, of the 2046 respondents, 1889 
respondents remained, for whom information on the interviewers’ gender existed. Of the 
1889 respondents, 1872 respondents provided valid answers on gender-segregated occu-
pations (99%), and 17 declined to answer. Of the 1872 respondents, 1859 made all six 
recruitment decisions, 10 made five, 2 made three, and 1 made two. Thus, 11,212 deci-
sions were made by 1872 respondents. Figure 1 provides an overview of how the full 
BIBB qualification panel sample was narrowed down to the working sample. In Table 
S.1 in the Supplemental Material, the working sample is compared with the full sample 
to show that the two do not differ in terms of important characteristics.

Table 1 provides a descriptive overview of the working sample, including information on 
respondent, firm, and interviewer characteristics. Of the respondents, 43% were females and 
their average age was 47 years. Moreover, 47% of the respondents held an HR position and 
28% were firm owners. Of the firms, 5% were in the fields of agriculture, forestry, and min-
ing, while 32% were in manufacturing, 6% were in construction, 15% were in trade and 
repair, 15% provided business services, 13% provided other services, 4% provided medical 
and nursing services, and 9% were in the fields of public service and education. In addition, 
20% of the firms were located in East Germany and 53% had a personnel board. Concerning 
the numbers of employees, 17% of the respondents worked at small firms with less than 20 
employees, 27% worked in firms with 20–99 employees, 22% worked in firms with 100–
199 employees, 24% worked in firms with 200–499 employees, and 10% worked in firms 
with more than 500 employees. Thirty-six percent of the firms used technology to automate 
processes and lastly, 23% of the interviewers were females.

External validity

The results had a high degree of generalisability because the firms were taken from a 
random subset of representative firms. As it is the case for studies like these, the 

Full sample 
(BIBB 
qualification 
panel)

N = 4002

Excluding 
firms that 
did not offer 
apprentice-
ship 
training.

N = 2158

Random 
subsample 
of 
respondents 
that 
participated 
in the 
factorial 
survey 
experiment 
and had 
decision-
making 
power in the 
recruitment.

N = 2046

Only 
including 
respondents 
with 
information 
on the 
interviewers' 
gender.

N = 1889

Only 
including 
respondents 
with valid 
answers on 
gender-
segregated 
occupations.

N = 1872

Figure 1.  Working Sample.
Source: BIBB qualification panel, own calculations.
From full BIBB qualification panel to working sample.
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real-world decision-making setting is mimicked in a limited version of it. The study 
strengthened external validity by including only respondents with recruitment power, 

Table 1.  Descriptive statistics.

Variables N Mean SD Min Max

Gender-segregated occupations
 � Male-dominated occupations  

(ref. no male-dominated occupations)
1872 0.44 0.50 0 1

 � Female-dominated occupations  
(ref. no female-dominated occupations)

1872 0.21 0.41 0 1

 � Gender-mixed occupations  
(ref. no gender-mixed occupations)

1872 0.35 0.48 0 1

Applicants’ characteristics
  Applicants’ gender (Female, ref. male) 1872 0.44 0.50 0 1
Respondents’ characteristics
  Respondents’ age 1872 47.28 10.82 15 73
  Respondents’ gender (Female, ref. male) 1872 0.43 0.50 0 1
  HR professionals (ref. non-HR professionals) 1872 0.47 0.50 0 1
  Firm owner (ref. non-firm owner) 1872 0.28 0.45 0 1
Firms’ characteristics
  Industry 1872 4.03 2.06 1 8
  Agriculture, forestry and mining 1872 0.05 0.21 0 1
  Manufacturing 1872 0.33 0.47 0 1
  Construction 1872 0.07 0.25 0 1
  Trade & repair 1872 0.15 0.36 0 1
  Business services 1872 0.16 0.36 0 1
  Other services 1872 0.13 0.33 0 1
  Medical and nursing services 1872 0.04 0.19 0 1
  Public service and education 1872 0.09 0.29 0 1
  East Germany (ref. West Germany) 1872 0.20 0.40 0 1
  Personnel board (ref. no personnel board) 1872 0.53 0.50 0 1
Number of employees 1872 2.82 1.24 1 5
  <19 1872 0.17 0.37 0 1
  20–99 1872 0.28 0.45 0 1
  100–199 1872 0.22 0.42 0 1
  200–499 1872 0.23 0.42 0 1
  >500 1872 0.10 0.30 0 1
Technology (ref. no technology) 1872 0.36 0.48 0 1
Interviewers’ characteristics
  Gender 1872 1.37 0.61 1 3
  Female 1872 0.23 0.42 0 1
  Male 1872 0.70 0.46 0 1
  Unknown 1872 0.07 0.25 0 1

Source: BIBB qualification panel, authors’ calculations.
Descriptive statistics of the working sample, introduced in Section Data.
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that is, respondents who decide on their own or in cooperation with others (c.f. 
Hainmueller et al., 2015). Thus, the respondents had recruitment power in their real 
work life. We also used attributes known to be a factor in recruiters’ decision-making 
for apprenticeships positions.

Factorial survey experiment

A factorial survey experiment is a multidimensional experiment in which the respond-
ents make decisions based on hypothetical situations (vignettes). In this study, the 
recruiter (respondent) ranked recruitment probabilities from 1 (lowest) to 10 (highest) 
for six different apprenticeship applicant profiles (vignettes).

The factorial survey experiment strengthens this study in three ways. First, the char-
acteristics (attributes) systematically varied within the vignettes, which made it possible 
to determine the significance of the stated choices in the decision (Auspurg and Hinz, 
2015). Second, the experiment randomly assigned vignettes to the respondents who are 
real-life recruiters, which strengthened their external validity (Hainmueller et al., 2015). 
Third, randomisation enables to learn about the causal effect on the probability of recruit-
ing males or females and thus identify discrimination (Kübler et al., 2018; Neumark, 
2016). This approach overcomes the issue of overestimating discrimination, as in the 
case of regression-based methods (Kübler et al., 2018).

In addition, the factorial survey experiment was framed in a way that discrimination 
can be studied along multiple dimensions and thus, other authors like Shirshikova et al. 
(2023) used this same base vignette but applied it to a different context. While the BIBB 
qualification panel is already accessible on site of the Federal Institute of Vocational 
Education and Training, the vignette will be accessible to other users later on.

Apprenticeship applicants’ attributes and attribute values

Table 2 lists the profile information and attribute values of apprenticeship applicants. 
The names of the apprenticeship applicants varied and were typical of German, Dutch, 
Arabic and Polish nationalities. The apprenticeship applicants were both males and 
females, and their duration of stay in Germany was either ‘for a short time’, ‘since the 
start of secondary school’ or ‘since birth’. The analyses measured educational back-
ground by distinguishing between ‘high school diploma’, ‘secondary school certificate’, 
‘general qualification for university entrance’ and ‘college dropout’. Finally, the appren-
ticeship applicants differed between ‘very good’, ‘good’ and ‘satisfactory’ on a 10-points 
scale in their professional, digital, analytical, and social competence level.5 Table 3 
shows an example of the vignette as shown in the BIBB qualification panel.

The apprenticeship applicant profiles differed in only eight characteristics, while all 
other characteristics remained constant; thus, an applicant’s recruitment probability rat-
ing can only be justified by one or more of the characteristics listed in the vignette. 
Moreover, because each of the applicants’ attributes were potential factors for discrimi-
nation (e.g. Bertrand and Mullainathan, 2004; Froehlich et al., 2020; Protsch and Solga, 
2015), this study is able to differentiate gender discrimination from other potential driv-
ers for discrimination.
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Table 2.  Overview of applicants’ attributes and values in the factorial survey experiment.

Attributes Attribute levels Vignette text

The apprenticeship applicants’ . . .

. . .name is. . .
Family name 1 (German) Weber

2 (German) Schneider
3 (Dutch) de Vries
4 (Dutch) van der Berg
5 (Arabic) Khaled
6 (Arabic) Al Numan
7 (Polish) Kowalski
8 (Polish) Jankowski

. . .he/she is. . .
Gender 1 Male

2 Female
. . . is in Germany. . .

Duration of stay in 
Germany

1 For a short time
2 Since the start of secondary school
3 Since birth

. . .holds a. . .
Education 1 High school diploma

2 Secondary school certificate
3 General qualification for university entrance
4 College dropout

. . .has. . .
Professional skills 1 Very good

2 Good
3 Satisfactory

. . .professional skills.

. . .has. . .
Digital skills 1 Very good

2 Good
3 Satisfactory

. . .digital skills.

. . .has. . .
Analytical skills 1 Very good

2 Good
3 Satisfactory

. . .analytical skills.

. . .has. . .
Social skills 1 Very good

2 Good
3 Satisfactory

. . .social skills.

Source: BIBB qualification panel, authors’ calculations.
Example of the vignette attributes and values, introduced in Section apprenticeship applicants’ attributes 
and attribute values.
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Efficient design

As in most factorial survey experiments, the number of possible combinations of 
attributes and attribute values (i.e. the applicants’ characteristics) was too large to be 
included in the survey (4 × 2 × 3 × 4 × 3 × 3 × 3 × 3 = 7776 unique combinations). 
To reduce the number of combinations, a D-efficient design using the algorithm 
described in Auspurg and Hinz (2015) was implemented. This algorithm selected the 
combinations of attribute values with the most statistical power and assured to be 
nearly orthogonal (i.e. equal frequencies of all attribute values). Thus, the D-efficient 
design enabled this study to have a similar statistical power even by using fewer com-
binations and fewer decisions. In total, this study used 750 unique combinations of 
attribute values with a D-efficiency score of 99.3. The recommended level by Auspurg 
and Hinz (2015) is above 90. The 750 combinations were divided into 125 blocks, 
which were randomly assigned to respondents. Each block consisted of six unique 
descriptions of the hypothetical apprenticeship applicants, which follows related lit-
erature recommending to not provide more than 10 vignettes to a respondent to avoid 
fatigue effects (Auspurg and Hinz, 2015). In addition, both the order of the applicant 
profiles and the order of the applicant characteristics were randomly varied to avoid 
learning effects. Moreover, Auspurg and Hinz (2015) recommend at least five 
respondents per block to adequately evaluate each vignette, because the heterogeneity 
of the respondent sample increases with the number of respondents. In this study, on 
average 15 respondents evaluate each block, which fulfilled the recommendation. The 

Table 3.  Vignette example.

Now we focus on apprenticeship training in your firm.

Please imagine–independent from your actual training participation–your firm is actively looking 
for apprentices and you received six apprenticeship applicants.

I introduce to you each apprenticeship applicant individually and ask you to rate whether your 
firm would invite the apprenticeship applicant to an interview.

Please assume that the apprenticeship applicants only differ in the characteristics, competences, 
and skills that I read to you. There are no differences in all other characteristics.
Question: How likely is it, that your firm would invite this applicant to an interview?

Family Name Schneider
Gender Female
Duration of stay in Germany Since birth
Education Secondary school certificate
Professional skills Satisfactory
Digital skills Good
Analytical skills Good
Social skills Very Good

Very unlikely 1-2-3-4-5-6-7-8-9-10 very likely

Source: BIBB qualification panel.
Example of the factorial survey experiment, introduced in Section apprenticeship applicants’ attributes and 
attribute values. The German original is in the Supplemental Material Table S.2.
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design allowed to estimate main effects as well as two-way and three-way interac-
tions (Atzmüller and Steiner, 2010).

Measuring gender-segregated occupations

VET statistics for 2021 contain information on the percentage of men per occupation in 
firms (Uhly et al., 2021). This information was used to create dummy variables for male-
dominated (>70% males), gender-mixed (31%–69% males) and female-dominated 
occupations (<30% males; Frome et al., 2006). Table 4 presents examples of gender-
segregated occupations.

Respondents’ characteristics

The factorial survey experiment had the purpose to analyse important drivers for the 
selection of applicants into the apprenticeship market and gender is considered to be an 
important driver for selection (Kübler et al., 2018). We further included survey questions 
on respondents’ characteristics (i.e. respondents’ age, gender, and position) in the BIBB 
qualification panel to specifically analyse the relationship between applicants’ gender 
and respondents’ characteristics.

In addition, while the hypotheses of this study were not pre-registered, it acknowl-
edges the potential of the ‘looking elsewhere’ fallacy (Simmons et al., 2011). To enhance 
reproducibility, this study provided transparency by describing the used data, all statisti-
cal tests and analyses conducted, including robustness tests. However, the importance of 
pre-registration in future research is emphasised.

Respondents’ age

The respondents’ age was measured by asking the following question: ‘May I ask 
you how old you are?’. The answers ranged from 15 to 73 years old. On average, the 
respondents were 47 years old. For the analysis, the variable is used in its original 
form as a metric variable.

The hypothesis on respondents’ age was in line with the literature stating that 
older and younger generations differ in terms of their view of gender in the work 
context. While older generations have a more traditional view and are more likely 
to conform to gender stereotypes, younger generations appear more open to gender 

Table 4.  Examples of gender-segregated occupations.

Male-dominated occupations Gender-mixed occupations Female-dominated occupations

Butcher Industry expert Paralegal
Metal worker Trained retail salesman Medical skilled worker
Toolmaker Banker Apothecary

Source: BIBB qualification panel, authors’ calculations.
Examples of gender-segregated occupations, introduced in Section Measuring gender-segregated occupations.
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fluidity (Appelbaum et al., 2022; Seemiller and Grace, 2019). Thus, Hypothesis 1 
stated the following:

H1 Older recruiters are more likely to recruit apprentices conforming to the dominat-
ing gender of an occupation in comparison to younger recruiters.

Respondents’ gender

The respondents’ gender was measured by the interviewers who were asked to enter the 
gender of the respondent into the survey. The interviewers could choose between ‘female’ 
and ‘male’. The sample of respondents consisted of 43% females and 57% males. For the 
analysis, the binary variable was coded with female as 1 and male as 0.

The hypothesis on respondents’ gender followed the evidence of related literature stat-
ing that male and female recruiters serve as gatekeepers to occupations and tend to keep 
their group homogeneous (Erlandsson, 2019; Levin et  al., 2005). Thus, Hypothesis 2 
stated the following:

H2a Male recruiters are more likely to recruit male apprentices for male-dominated 
occupations than female apprentices.

H2b Female recruiters are more likely to recruit female apprentices for female-dom-
inated occupations than male apprentices.

Respondents’ job position

The respondents’ job position was measured by asking the following: ‘What is your 
job position at your firm?’. The answering options were (1) ‘firm owner’, (2) ‘CEO’, 
(3) ‘site manager’, (4) ‘human resource manager’, (5) ‘training manager’, (6) ‘divi-
sion manager’, (7) ‘business manager’ and (8) ‘other position’. This information 
was used to create two dummy variables. The first dummy variable ‘firm owners’ 
was coded with (1) ‘firm owner’ and (2) ‘CEO’ as 1 and all other positions (3)–(8) 
as 0. The second dummy variable ‘HR professionals’ was coded with (4) ‘human 
resource manager’ and (5) ‘training manager’ as 1 and all other positions (1)–(3) 
and (6)–(8) as 0. The sample of respondents consisted of 28% firm owners and 47% 
HR professionals.

The hypothesis on recruiters’ job position is in line with previous literature reporting 
that recruiters’ choices are affected by the organisational context, for example, the job 
position (Bjørnshagen, 2022). While HR professionals more often follow formalised 
recruitment procedures (Carroll et al., 1999; Stainback et al., 2011), firm owners’ recruit-
ment decisions are more strongly guided by gut feelings rather than by facts (Imdorf, 
2010). Thus, Hypothesis 3 stated the following:

H3a Recruiters who are firm owners are more likely than non-firm owners2 to recruit 
apprentices whose gender conforms to the dominant gender of an occupation.

H3b Recruiters who are HR professionals are more likely than non-HR professionals3 
to be gender-neutral to the dominant gender of an occupation.
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Econometric Model

A factorial survey experiment is analysed using a three-step approach. The starting point 
is the econometric model presented by Auspurg and Hinz (2015). The recruitment prob-
ability rating ij  for vignette i (apprenticeship applicant profile) from recruiter j on the 
vignette attributes p (such as gender or skills; denoted by X) is

	 ij i i p ip jX X X� � � � � �� � � � �0 1 1 2 2 

	 (1)

with i nd� �1, , ; j nr� �1, ,
where β  denotes the regression coefficient for the apprenticeship applicant attributes p; 
ε j  is a random error term in the recruitment probability rating; nd  is the number of 
vignettes presented to each recruiter; and nr  is the number of recruiters. The regression 
coefficient is normally distributed with f �|�� �; here, Θ  refers to the mean and covari-
ance of β . This model is referred to as M1.

Second, to detect systematic correlations between the apprenticeship applicant’s gen-
der f and gender-segregated occupations G, the empirical model is modified as follows:

	 ij i j i j p ip jf G f G X� � � � � � �� �� � � � �0 1 2 3 1 1� 	 (2)

with i nd� �1, , ; j nr� �1, ,
where G represents gender-segregated occupations, such as male- or female-dominated 
and gender-mixed occupations. The apprenticeship applicant’s gender f refers to females 
or males as a reference group. This model is referred to as M2.

Third, to detect systematic correlations among the apprenticeship applicant’s gender 
f, gender-segregated occupations G and recruiter characteristics R, the regression for-
mula is modified as follows:

ij i j j i j i j j j i j jf G R f G f R G R f G R� � � � � � � � � � � � �

�

� � � � � � � �

�
0 1 2 3 4 5 6 7

pp ip jX� � �1 1 �
     (3)

with i nd� �1, , ; j nr� �1, ,
where R represents the recruiter’s attributes, such as age, gender, and job position. This 
model is referred to as M3.

This study uses cross-level information from the BIBB qualification panel 2021. 
However, within the factorial survey experiment, recruiters are asked to make six recruit-
ment decisions. Since the vignettes are nested in recruiters, the analyses are based on a 
random-effects model to correct the standard errors for the effect of clustering that follows 
from the nesting of recruiters’ observations (Auspurg and Hinz, 2015). In the analyses, the 
recruiters’ characteristics (age, gender, and job position), firms’ characteristics (number of 
employees, location, industry, personnel board, and use of technology6) and interviewers’ 
gender were controlled for.

Results

The following section discusses the recruiters’ recruitment probability rating for female 
and male applicants measured on the Likert scale varying from 1 to 10. This study only 
discusses results until a significance level of 10%.
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Recruiters’ gender choices

Table 5 presents the regression coefficients of Model 1. On average, recruiters are less 
likely to recruit a female applicant than a male applicant.

Table 5.  Basic regression model on the recruitment probability rating (scale 1–10).

Applicant attributes M1

Mean
Gender
  Female applicant (ref. Male) −0.083** (0.040)
Nationality (ref. German)
  Dutch −0.185*** (0.051)
  Arabic −0.188*** (0.052)
  Polish −0.111** (0.049)
Duration of stay in Germany (ref. since birth)
  For a short time −0.389*** (0.045)
  Since school (secondary level) −0.082** (0.042)
Education (ref. high school diploma)
  Secondary school certificate 1.302*** (0.057)
  General qualification for university entrance 1.288*** (0.066)
  College dropout 0.822*** (0.064)
Digital skills (ref. satisfactory)
  Very good 0.452*** (0.042)
  Good 0.461*** (0.042)
Analytical skills (ref. satisfactory)
  Very good 0.511*** (0.042)
  Good 0.476*** (0.043)
Social skills (ref. satisfactory)
  Very good 1.112*** (0.046)
  Good 0.968*** (0.046)
Professional skills (ref. satisfactory)
  Very good 1.097*** (0.047)
  Good 0.916*** (0.046)
Control variables X
  Observations 11,212
  N 1872
  R2 0.1620

Source: BIBB qualification panel, authors’ calculations.
Clustered standard errors on the respondent level in parentheses.
Random-effect regression, based on Section Econometric Model equation (1).
M1 refers to the Model 1, explained in Section Econometric Model equation (1).
Applicants are young adults applying for an apprenticeship position in a training firm.
Control variables: recruiters’ characteristics (age, gender, and job position), firms’ characteristics (number 
of employees, location, industry, personnel board, and use of technology) and interviewers’ gender.
*p < 0.10. **p < 0.05. ***p < 0.01.
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Figure 2 shows that the recruitment probability rating7 is, on average, 6.85 for female 
applicants and 6.93 for male applicants.

Recruiters’ gender choices for gender-segregated occupations

Table 6 shows the coefficients of the interaction effects of apprenticeship applicants’ 
gender on gender-segregated occupations (Model 2). It shows that recruiters are less 
likely to recruit a female applicant when recruiting for male-dominated occupations 
(see column M2a), while they are more likely to recruit a female applicant for gender-
mixed (see column M2b) or female-dominated occupations (see column M2c) than a 
male applicant.

Figure 3 shows the recruitment probability rating by distinguishing for male-domi-
nated, gender-mixed, and female-dominated occupations. For male-dominated occu-
pations, Figure 3.M2a shows that the recruitment probability rating is 6.75 for female 
applicants and 7.13 for male applicants. For gender-mixed occupations, it is 6.86 for 
female applicants and 6.80 for male applicants (see Figure 3.M2b). For female-domi-
nated occupations, it is 7.03 for female applicants and 6.73 for male applicants (see 
Figure 3.M2c).

Figure 2.  Basic regression model on the recruitment probability rating (scale 1–10).
Source: BIBB qualification panel, authors’ calculations.
Estimates based on random-effect regression, based on Section Econometric Model equation (1). Applicants 
are young adults applying for an apprenticeship position in a training firm.
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The role of recruiters’ characteristics on gender choices in the recruitment 
for gender-segregated occupations

To answer the question to what extent recruiters’ characteristics explain gender choices 
in the recruitment of apprentices for occupations that are typically dominated by either 
males or females, three hypotheses are discussed below.

As shown in Table 7, the interaction effects provide strong evidence for Hypothesis 1: 
Older recruiters are more likely to recruit apprentices conforming to the dominating 
gender of an occupation in comparison to younger recruiters (see Columns M3a and 
M3b). They are less likely to recruit female applicants for male-dominated occupations 
and more likely to recruit female applicants for female-dominated occupations.

Table 6.  Recruitment probability rating (scale 1–10) on applicants’ gender and gender-
segregated occupations.

M2

  M2a M2b M2c

Mean
Female applicant (ref. male) 0.151*** (0.050) −0.159*** (0.051) −0.188*** (0.046)
Gender-segregated occupations
  Male-dominated occupations 0.361*** (0.082)  
  Gender-mixed occupations −0.204** (0.086)  
  Female-dominated occupations −0.250** (0.107)
Female applicant × gender-segregated occupation
  Female applicant (ref. male) × male-

dominated occupation
−0.534*** (0.081)  

  Female applicant (ref. male) 
 × gender-mixed occupation

0.216*** (0.082)  

  Female applicant (ref. male) 
 × female-dominated occupation

0.493*** (0.090)

Remaining applicants’ attributes X X X
Control variables X X X
  Observations 11,212 11,212 11,212
  N 1872 1872 1872
  R2 0.1651 0.1627 0.1637

Source: BIBB qualification panel, authors’ calculations.
Clustered standard errors on the respondent level in parentheses.
Random-effect regression, based on Section Econometric Model equation (2).
M2 refers to the Model 2, explained in Section Econometric Model equation (2).
Gender-segregated occupations are binary variables comparing one gender-segregated occupation with the 
other two (e.g. in column 1: male-dominated occupations are coded as 1 and gender-mixed and female-
dominated occupations are coded as 0).
Applicants are young adults applying for an apprenticeship position in a training firm.
Remaining applicants’ attributes: nationality, duration of stay in Germany, education, digital skills, analytical 
skills, social skills, and professional skills.
Control variables: recruiters’ characteristics (age, gender, and job position), firms’ characteristics (number 
of employees, location, industry, personnel board, and use of technology) and interviewers’ gender.
*p < 0.10. **p < 0.05. ***p < 0.01.
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Figure 4 illustrates the recruitment probability rating of this relationship. For male-
dominated occupations, Figure 4.M3a shows that the recruitment probability rating of 
younger recruiters is 7.17 for female applicants and 7.30 for male applicants. The recruit-
ment probability rating of older recruiters is 6.45 for female applicants and 7.01 for male 
applicants. For female-dominated occupations, Figure 4.M3c shows that the recruitment 
probability rating of younger recruiters is 6.82 for female applicants and 6.99 for male 
applicants. The recruitment probability rating of older recruiters is 7.19 for female appli-
cants and 6.55 for male applicants. These results support Hypothesis 1.

To answer Hypotheses 2a and 2b, this study examines whether male recruiters are 
more likely to recruit male than female applicants for male-dominated occupations 
(H2a), while female recruiters are more likely to recruit female than male applicants for 
female-dominated occupations (H2b). As shown in Table 8, the interaction effects pro-
vide no evidence of this theoretical relationship; thus, the results do not support 
Hypotheses 2a and 2b.

As shown in Table 9, the interaction variables indicate strong evidence for 
Hypothesis 3a: Recruiters who are firm owners are more likely than non-firm owners 
to recruit applicants whose gender conforms to the dominant gender of an occupation 
(see columns M3a and M3b). Compared to non-firm owners, they are less likely to 

Figure 3.  Recruitment probability rating (scale 1–10) on applicants’ gender and gender-
segregated occupations.
Source: BIBB qualification panel, authors’ calculations.
Estimates based on random-effect regression, based on Section Econometric Model equation (2). Applicants 
are young adults applying for an apprenticeship position in a training firm.
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recruit female applicants for male-dominated occupations and more likely to recruit 
female applicants for female-dominated occupations.

Figure 5 shows the recruitment probability rating for the interaction with firm owners. 
For male-dominated occupations, the recruitment probability rating of firm owners is 6.65 
for female applicants, while the rating of non-firm owners is 6.79 for female applicants 
(see Figure 5.M3a). For female-dominated occupations, the recruitment probability rating 
of firm owners is 7.42 for female applicants, while the rating of non-firm owners is 6.89 
for female applicants (see Figure 5.M3c). Thus, the results support Hypothesis 3a.

As shown in Table 10, this study provides strong support for Hypothesis 3b: 
Recruiters who are HR professionals are more likely than non-HR professionals to be 
gender-neutral to the dominant gender of an occupation. For male-dominated occupa-
tions, HR professionals are more likely to recruit female applicants compared to non-
HR professionals (see Table 10, column M3a). For female-dominated occupations, HR 
professionals are less likely to recruit female applicants compared to non-HR profes-
sionals (see Table 10, column M3c).

Figure 6 displays the recruitment probability rating for the interaction with recruiters 
being HR professionals. For male-dominated occupations, the recruitment probability rating 

Figure 4.  Recruitment probability rating (scale 1–10) on applicants’ gender, gender-segregated 
occupations and recruiters’ age.
Source: BIBB qualification panel, authors’ calculations.
Estimates based on random-effect regression, based on Section Econometric Model equation (3). Applicants 
are young adults applying for an apprenticeship position in a training firm.
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of HR professionals is 6.91 for female applicants, while the recruitment probability rating of 
non-HR professionals is 6.61 for female applicants (see Figure 6.M3a). For female-domi-
nated occupations, the recruitment probability rating of HR professionals is 6.88 for female 
applicants, while the recruitment probability rating of non-HR professionals is 7.17 for 
female applicants (see Figure 6.M3c). Thus, the results support Hypothesis 3b.

This study finds no evidence related to interaction effects with gender-mixed occupa-
tions, which is why it is not discussed further.

Robustness tests

This study was tested for robustness in three ways. First, the results of the RE model were 
compared with those of an alternative model – the fixed effect model (FE). The results of the 
FE model were similar to our main results (see Supplemental Material Table S.3). However, 
an FE model restricts the comparison of different models over groups because it presumes 
that each recruiter (respondent) has a different level of response, which is fixed in the esti-
mations (Auspurg and Hinz, 2015). Moreover, there is only one true effect size for all 
recruiters, and possible differences in the observed effects are simply sampling errors 
(Borenstein et al., 2010). Thus, while the RE model expects a random intercept to ‘represent 

Figure 5.  Recruitment probability rating (scale 1–10) on applicants’ gender, gender-segregated 
occupations and recruiters’ position (firm owner).
Source: BIBB qualification panel, authors’ calculations.
Estimates based on random-effect regression, based on Section Econometric Model equation (3). Applicants 
are young adults applying for an apprenticeship position in a training firm. Owner is a firms’ owner.
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a random selection from a sample of effects only in RE models’, the FE is rather appropriate 
for ‘controlling unobserved heterogeneity in time-invariant variables in panel studies’ 
(Auspurg and Hinz, 2015: 92). The RE model can consistently estimate the impact of the 
vignette attributes when successfully randomised.

Second, the robustness of the results was tested by adding successively the important 
control variables listed in Table 1, that is, recruiters’ characteristics (age, gender, and job 
position), firms’ characteristics (number of employees, location, industry, personnel 
board, and technology use) and interviewers’ gender. The control variables were added 
to the regressions M1, M2, and M3 (see Supplemental Material Tables S.4–S.9). The 
estimation results of these regressions are similar to the main results.

Third, the robustness of the results was tested by including interviewer fixed-effects 
to control for interviewers’ characteristics. The estimated results of these regression are 
similar to the main results (see Supplemental Material Tables S.10–S.15).

Discussion

The analyses led to the conclusion that (some) recruiter characteristics explain gender 
choices in the recruitment of apprentices for gender-segregated occupations.

Figure 6.  Recruitment probability rating (scale 1–10) on applicants’ gender, gender-segregated 
occupations and recruiters’ position (HR professionals).
Source: BIBB qualification panel, authors’ calculations.
Estimates based on random-effect regression, based on Section Econometric Model equation (3). Applicants 
are young adults applying for an apprenticeship position in a training firm. HR is a HR professional.
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First, the recruiter’s age is strongly related to gender choice in the recruitment of 
apprentices for gender-segregated occupations. Older recruiters’ gender choices for 
apprenticeship applicants were rather traditional (e.g. recruiting apprentices whose gen-
der conformed to an occupation’s dominant gender), whereas younger recruiters’ gender 
choices were more fluid. This finding is in line with the previous literature on birth 
cohorts, indicating that the view of work contexts differs depending on shared experi-
ences in the formative years (Appelbaum et al., 2022; Lyon et al., 2017).

Second, recruiters’ gender is not related to gender choices in the recruitment of 
apprentices for gender-segregated occupations; this may be because recruiters expect no 
difference in qualifications related to gender (Graves and Powell, 1995). Despite a poten-
tial in-group gender bias, recruiters may not have seen demographic similarity effects 
impacted by the status associated with gender because (young) apprenticeship applicants 
are at the beginning of their professional career; thus, qualification differences are not as 
distinct as they are later in professional life.

Third, the recruiters’ job position is related to gender choices in the recruitment of 
apprentices for gender-segregated occupations. This supports the idea that recruiters’ 
job position shapes their possible courses of action because recruiters are biased differ-
ently depending on their work context (Bjørnshagen, 2022). These results are consist-
ent with those of previous studies. For example, the findings indicate that firm owners 
are more likely to recruit applicants whose gender conforms to an occupation’s domi-
nant gender. This may have been caused by in-group favouritism (Bjørnshagen, 2022). 
Moreover, the findings are in line with the related literature, indicating that HR profes-
sionals follow a rather formalised recruitment procedure and recruit with fewer per-
sonal preferences (Carroll et al., 1999; Stainback et al., 2011), while recruiters who are 
non-HR professionals are more likely to recruit applicants whose gender conforms to 
an occupation’s dominant gender.

Conclusion

To conclude, this study found that some recruiters’ characteristics explain the gender 
choices of apprentices in the recruitment for gender-segregated occupations. These 
results have implications that should be considered.

First, the factorial survey experiment does not observe actual recruitment decisions 
but complements findings based on observational and experimental data (Kübler et al., 
2018). However, these findings are based on data from a nationally representative survey 
involving real recruiters, which strengthens the external validity of the study (Hainmueller 
et al., 2015).

Moreover, this study has practical implications for firms, apprenticeship applicants 
and policymakers. It shows that apprenticeship applicants of a gender opposed to the 
dominant gender of an occupation have a disadvantage in the apprenticeship market. 
Although the recent literature on gender discrimination has found a shift in gender dis-
crimination towards male discrimination in the labour market of OECD countries 
(Birkelund et al., 2022; Lippens et al., 2023) and no gender discrimination in the Swiss 
apprenticeship market8 (Fernandes et al., 2023; Fossati et al., 2020), no evidence for this 
shift in the German apprenticeship market is available. By contrast, the findings show 
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that applicants with a gender conforming to the that of an occupation are more likely to 
be recruited, which shows that gender discrimination exists. Moreover, certain recruiters’ 
characteristics further impact the disadvantage of apprenticeship applicants with a gen-
der opposed to an occupation’s dominant gender. This can potentially lead to a poor 
matching between workers and firms (Altonji and Blank, 1999; Hsieh et  al., 2019), 
which in turn leads to skill shortages in various industries. In addition, job opportunities 
for females are affected because female-dominated occupations often have weaker 
opportunities in terms of pay and career options than male-dominated occupations 
(Azmat et al., 2006; Bublitz and Regner, 2022; Carlsson and Eriksson, 2019; Leuze and 
Strauß, 2014; Samek, 2019).

Reasons for the differences in the results are that policies and training aimed at reduc-
ing gender discrimination (e.g. diversity training) have an impact. Formally trained 
recruiters (e.g. HR professionals) recruit more gender-neutrally to the dominant gender 
of an occupation compared to those who are not formally trained (e.g. non-HR profes-
sionals). However, this hypothesis requires further investigation.
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Notes

1.	 This study refers to apprenticeship applicants as high school graduates applying for appren-
ticeship training within a vocational education and training (VET) system (e.g. in Germany, 
Austria and Switzerland; Buttler et al., 1995).

2.	 In this study, non-firm owners are the comparison group of respondents with other job posi-
tions than being a firm owner. This includes the following job positions: site manager, HR 
manager, trainings manager, division head and commercial manager.

3.	 In this study, non-HR professionals are the comparison group of respondents with other job 
positions than being a HR professional. This includes the following job positions: firm owner, 
CEO, site manager, division head, and commercial manager.

4.	 The dual vocational training is a system in which both firms and educational institutions 
invest in marketable skills (Buttler et al., 1995). After completing an apprenticeship training, 
the apprentices are middle-qualified workers.

5.	 Because the experiment was framed in such a way that the applicants had already been pre-
selected based on their CV, applicants with low professional competencies or low digital-, 
analytical- or social skills were not modelled.

6.	 The analyses control for technology which automate processes and thus eliminates potential 
physical requirements for an occupation.

https://orcid.org/0000-0001-5400-3475
https://orcid.org/0000-0002-2816-3739
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7.	 When looking at the confidence intervals in Figures 2–6, the relation seemed to be weaker 
compared to the effect sizes of the coefficients in Tables 5–10 because of overlapping confi-
dence intervals. However, this study tests for the differences between the two means and not 
the variability of each individual estimate. Thus, the overlapping confidence intervals do not 
show the significance of the effects. For a more comprehensive view on testing for significance 
of the difference between two means, see Ryan and Leadbetter (2002) and Knol et al. (2011).

8.	 The different results on gender discrimination for the German and Swiss apprenticeship mar-
ket may originate from a significantly higher degree of employment protection in Germany 
compared to Switzerland (Muehlemann et al., 2010). As a result, German firms may select 
their apprenticeship applicants more traditionally due to higher hiring and firing costs 
(Fernandes et al., 2023).
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