
Bertogg, Ariane; Imdorf, Christian; Hyggen, Christer; Parsanoglou, Dimitris;
Stoilova, Rumiana

Article  —  Published Version
Gender Discrimination in the Hiring of Skilled Professionals in Two Male-Dominated Occupational
Fields: A Factorial Survey Experiment with Real-World Vacancies and Recruiters in Four European
Countries

KZfSS Kölner Zeitschrift für Soziologie und Sozialpsychologie

Provided in Cooperation with:
Springer Nature

Suggested Citation: Bertogg, Ariane; Imdorf, Christian; Hyggen, Christer; Parsanoglou, Dimitris;
Stoilova, Rumiana (2020) : Gender Discrimination in the Hiring of Skilled Professionals in Two Male-
Dominated Occupational Fields: A Factorial Survey Experiment with Real-World Vacancies and
Recruiters in Four European Countries, KZfSS Kölner Zeitschrift für Soziologie und Sozialpsychologie,
ISSN 1861-891X, Springer Fachmedien Wiesbaden, Wiesbaden, Vol. 72, Iss. Suppl 1, pp. 261-289,
https://doi.org/10.1007/s11577-020-00671-6

This Version is available at:
https://hdl.handle.net/10419/288795

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

  https://creativecommons.org/licenses/by/4.0/

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.1007/s11577-020-00671-6%0A
https://hdl.handle.net/10419/288795
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


ABHANDLUNGEN

https://doi.org/10.1007/s11577-020-00671-6
Köln Z Soziol (2020) (Suppl 1) 72:261–289

Berufe und Geschlechterungleichheit

Gender Discrimination in the Hiring of Skilled
Professionals in Two Male-Dominated Occupational
Fields: A Factorial Survey Experiment with Real-World
Vacancies and Recruiters in Four European Countries

Ariane Bertogg · Christian Imdorf · Christer Hyggen ·
Dimitris Parsanoglou · Rumiana Stoilova

Published online: 1 July 2020
© The Author(s) 2020

Abstract The present article investigates gender discrimination in recruitment for
two male-dominated occupations (mechanics and IT professionals). We empirically
test two different explanatory approaches to gender discrimination in hiring; namely,
statistical discrimination and taste-based discrimination. Previous studies suggest
that, besides job applicants’ characteristics, organisational features play a role in
hiring decisions. Our article contributes to the literature on gender discrimination in
the labour market by investigating its opportunity structures located at the recruiter,
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job and company level, and how gender discrimination varies across occupations
and countries.

The analysed data come from a factorial survey experiment conducted in four
countries (Bulgaria, Greece, Norway and Switzerland). Real job advertisements were
sampled, and the recruiters in charge of hiring for these positions (n= 1,920) rated
up to ten hypothetical CVs (vignettes). We find gender discrimination in Bulgaria
and Greece and to a lesser degree in Switzerland, but not in Norway. The degree
of gender discrimination appears to be greater in mechanics than in IT. Multivariate
analyses that test a number of opportunity structures for discrimination suggest that
mechanisms of statistical discrimination rather than those of taste-based discrimina-
tion might be at work.

Keywords Gender Gap · Recruiting · Vacancies · STEM · Vignette Study ·
Comparative study

Geschlechterdiskriminierung bei der Stellenbesetzung von Fachkräften
in zwei männlich dominierten Berufen: Eine Vignettenstudie mit realen
Stelleninseraten und Personalverantwortlichen in vier europäischen
Ländern

Zusammenfassung Im vorliegenden Beitrag wird die Geschlechterdiskriminierung
im Rekrutierungsprozess in zwei männlich dominierten Berufen (Mechanikerinnen
und Mechaniker, Informatikerinnen und Informatiker) untersucht. Dabei werden
verschiedene Erklärungsansätze für das Vorkommen einer systematischen Benach-
teiligung von Frauen empirisch überprüft, nämlich statistische Diskriminierung und
Taste-based-Diskriminierung. Frühere Studien haben ergeben, dass nicht nur indivi-
duelle Eigenschaften von Bewerberinnen und Bewerbern sondern auch organisatio-
nale Charakteristika eine Rolle spielen. Die Studie erweitert die Forschungsliteratur
zu Geschlechterdiskriminierung, indem ihre Opportunitätsstrukturen auf Ebene von
Personalreferentinnen und Personalreferenten, Stellen und Betriebe untersucht wer-
den und ihre kontextspezifische Wirkungsweise in unterschiedlichen Berufen sowie
Ländern aufgezeigt wird.

Die Analysen basieren auf einer Vignettenstudie, die in vier Ländern durchge-
führt wurde (Bulgarien, Griechenland, Norwegen und Schweiz). Dazu wurden reale
Stellenanzeigen gesampelt und die zuständigen Personalverantwortlichen (n= 1920)
befragt. Jede befragte Person bewertete bis zu zehn hypothetische Lebensläufe (Vi-
gnetten). Die Ergebnisse zeigen, dass Geschlechterdiskriminierung vor allem in Bul-
garien, Griechenland und zu einem geringeren Teil auch in der Schweiz vorkommt,
nicht jedoch in Norwegen. Darüber hinaus ist das Ausmaß der Geschlechterdiskri-
minierung größer im Mechanikerberuf als in IT-Berufen. Die multivariaten Analy-
sen, die mehrere Opportunitätsstrukturen von Diskriminierung untersuchen, belegen,
dass eher Mechanismen der statistischen Diskriminierung als jene der Taste-based-
Diskriminierung am Werk sind.

Schlüsselwörter Gender Gap · Rekrutierung · Stellenausschreibungen · MINT ·
Faktorieller Survey · Internationaler Vergleich
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1 Introduction

The educational attainment of women has considerably improved owing to educa-
tional expansion. Today, girls and women outperform boys and men in school and
higher education respectively. Moreover, women’s enrolment in subjects previously
deemed the domains of men has increased considerably (DiPrete and Buchmann
2013). Likewise, the considerable growth of the service sector (Hakim 1996) has
changed labour market structures in favour of women’s employment (Charles 2003).
Nevertheless, labour markets remain highly segregated by gender. Researchers have
shown links between horizontal gender segregation—the unequal distribution of gen-
der across occupations—and vertical segregation, that is, where female-dominated
jobs pay less and offer fewer opportunities for professional development (England
2010; Leuze and Strauß 2016). Further, organisational constraints may push women
into “family-friendly” occupations, which offer flexibility or enable part-time work
in order to combine employment with domestic activities (Levanon et al. 2009).

Sociologists recurrently rely upon three explanations for the persistence of hori-
zontal gender segregation. First, horizontal gender segregation is partly the result of
self-selective behaviour. Women may be attracted to “family-friendly” occupations
(e.g., in the service sector) rather than occupations in Science, Technology, Engineer-
ing and Mathematics (STEM, see Herman et al. 2013; Mastekaasa and Smeby 2008).
Second, employers’ preferences for applicants of a certain gender—independent of
the job candidates’ skills and abilities—can perpetuate horizontal gender segregation
(Kricheli-Katz 2019). Such employer behaviour is usually known as gender discrim-
ination in hiring (Birkelund et al. 2019; Kübler et al. 2018; Riach and Rich 2006).
Third, horizontal segregation may be the outcome of aggregation processes such as
the de-valuation of female-dominated occupations (Levanon et al. 2009; Leuze and
Strauß 2016; Ochsenfeld 2014).

In this article, we provide further insight into the second field of explanations.
For many decades, extensive economic and sociological literature has focused on
gender discrimination in hiring. The two most prominent explanations—Becker’s
(1957) work on taste-based discrimination and the theory of statistical discrimi-
nation (Arrow 1973; Phelps 1972)—are rooted in economics. As such, both theo-
retical approaches assume that propensities to discriminate are constant over time
and across social contexts (Keuschnigg and Wolbring 2016). The conditions under
which employers’ preferences translate into unequal treatment of job candidates
remain underexplored. Reskin (2003), for instance, has argued that prejudices and
stereotypes may only unfold if organisational contexts and practices allow them to
do so. Peterson and Saporta (2004) have termed this phenomenon the “opportunity
structure for discrimination”.

These opportunity structures have a range of occupational characteristics. Ac-
cording to Kübler et al. (2018), female candidates are subject to some degree of
discrimination in male-dominated, particularly STEM, occupations. The degree of
gender discrimination in this male-dominated field may vary according to the ex-
tent of gender-stereotyping attached to a given occupation (Yavorsky 2019). STEM
occupations are relevant to study, as the phenomenon of the “leaky pipeline”, i.e.
the decreasing proportion of women at the various qualification levels and career
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stages, is particularly salient (Blickenstaff 2005; Herman et al. 2013). Exactly how
this phenomenon differs among the specific occupations within the broader STEM
cluster remains under-researched, as does the degree to which gender discrimination
can be explained by recruiter preferences and the characteristics of the vacancy and
company. Last but not least, little is known about how discrimination varies across
country contexts (Quillian et al. 2019).

We take the sociological critique of neoclassic economic models of discrimina-
tion as a starting point and contribute to the existing body of literature by analysing
the opportunity structures for gender discrimination in different occupational and
national contexts. We provide a case study of recruiter behaviour in the hiring pro-
cess in four countries for two male-dominated occupations—namely, mechanics and
information technology (IT) professionals, both technical occupations that neverthe-
less vary in terms of required social skills (Barone 2011), status (Kricheli-Katz 2019)
and educational pathways. We address the following questions:

1. How do recruiters hiring mechanics and IT professionals assess male and
female applicants differently?

2. Through what mechanisms at the recruiter, job, company and country levels
can gender discrimination in hiring be explained?

Our empirical analyses draw on data stemming from the Employer Survey (WP7)
of the NEGOTIATE project (Imdorf et al. 2019). The Employer Survey consists of an
internationally comparative factorial survey experiment and overcomes previous dif-
ficulties in measuring discrimination across national contexts (Quillian et al. 2019).
Real job advertisements were sampled in Bulgaria (BG), Greece (GR), Norway
(NO), and Switzerland (CH). The remainder of this article is structured as follows.
First, we describe mechanisms of gender discrimination in hiring and contextual
factors explaining variation therein. Thereafter, we describe the research design,
data, and the methods applied. Subsequently we present and discuss the empirical
findings. In the last part, we summarise our findings and conclude the article with a
discussion.

2 Mechanisms of Gender Discrimination in Hiring

2.1 Economic Theories and Research Strategies to Study Gender Discrimination in
Hiring

Sociological analysis of gender discrimination in hiring and its methodology have
developed considerably since the early proposition of two general types of labour
market discrimination models advanced by neoclassical economists: Gary Becker’s
(1957) taste-for-discrimination model and the model of statistical discrimination
(Arrow 1973; Phelps 1972). Becker assumes that employers, fellow workers or
customers aim for a certain profile regarding candidates’ social and psychological
characteristics and seek to avoid members of certain groups—for example, men who
feel uncomfortable being supervised by women. The model of statistical discrim-
ination proposes that employers use either valid information or stereotypes about
average group characteristics in order to reduce asymmetric information and pre-
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dict individual worker ability and productivity—for example, assuming women and
mothers to be absent from the workplace more often owing to family duties.

Guryan and Charles (2013) point out that, after an initial debate in the 1970s
and 1980s about whether one of the two models better described (gender) discrim-
ination, the literature has only recently returned to the question of whether taste-
based or statistical discrimination is a more appropriate description of the phe-
nomenon of discrimination. These more contemporary analyses of discrimination
differ from the early neoclassical approaches both in their definition and in their
measurement of discrimination (Keuschnigg and Wolbring 2016). Economists ini-
tially defined discrimination as a difference in earnings between two groups of
workers of equal productivity—the gender gap in wages, for instance—and applied
regression-based methods to prove their theoretical assumptions. But such regres-
sion-based approaches have been criticized for their limited ability to isolate the
portion of economic inequality that may be ascribed to discrimination (Guryan and
Charles 2013).

This criticism has initiated a shift to alternative methods, particularly field exper-
iments and measurements of discrimination. Two common methods shall be briefly
mentioned: first, in-person audit studies, in which actors are sent to job interviews
pretending to be candidates (see, for instance, Neumark et al. 1996; who found ev-
idence of discrimination against women applying to be waiting staff in high-priced
restaurants in the USA). Second, correspondence tests, where a set of fictitious re-
sumés is sent to real job openings, with call-back rates being the dependent variable
(e.g. Riach and Rich 2006 for a British study that found significant discrimination
against men in “female occupations” and against women in “male occupations”;
for an extensive list of recent correspondence experiments, see Baert 2018). Use
of these two designs has shifted the focus of analysis from the worker’s economic
outcome to the employer’s behaviour (Guryan and Charles 2013). Discrimination is
now measured as differences in hiring behaviour.

Field experiments allow researchers to test more precisely specific assumptions
by either the taste-based discrimination or the statistical discrimination model (see,
for example, Weichselbaumer 2004). However, Keuschnigg and Wolbring (2016)
argue that neither correspondence tests nor in-person audits manage to identify
causal mechanisms behind discriminatory behaviour. While field experiments enable
the measurement of discrimination in employment, they can hardly explain why
employers discriminate based on gender, ethnicity or age (Imdorf 2017). Moreover,
those methods can pose serious ethical concerns (Keuschnigg and Wolbring 2016,
p. 190).

In contrast, factorial survey experiments (FSEs, or vignette studies), bypass such
ethical concerns, and allow for simultaneously testing key assumptions underlying
different models of discrimination. They constitute multidimensional experimen-
tal designs that implement vignettes representing hypothetical objects or situations
(Auspurg and Hinz 2015). FSEs have been used in labour market research to gain
knowledge about both recruiters’ and job seekers’ behaviour (Abraham et al. 2013;
Van Belle et al. 2018). In the respective applications, recruiters receive brief descrip-
tions of fictitious job applicants that vary with regard to specific attributes, and they
are asked if they would consider hiring such a person. The experimental manipula-
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tion of the stimuli presented to the respondents allows researchers to combine several
dimensions of candidates’ characteristics in an orthogonal design. Accordingly, the
major advantage of such a design is its high internal validity, as the vignette char-
acteristics do not correlate with each other. So far, only a few studies have applied
FSEs in dissecting the mechanisms of gender discrimination when employers hire.
Kübler et al. (2018) have found that the degree of discrimination against women is
the lower the higher the share of women in an occupation. At the same time, men
may also experience discrimination in female-dominated occupations (Birkelund
et al. 2019).

2.2 Sociological Perspectives on Gender Discrimination in Hiring

Economic analysis has made extensive use of the models of taste-based discrimi-
nation and statistical discrimination. However, both concepts are limited as long as
they reduce employers’ decisions to assumptions about job candidates’ individual
ability and productivity. Models that assume that taste-based or statistical discrimi-
nation helps to maximise companies’ productivity neglect the complexity of social
coordination and dependencies in the workplace that frame a company’s productivity
too (Imdorf 2017). Sociological reasoning facilitates the understanding of “collective
models of discrimination”, where “groups act collectively against each other” (Autor
2008, p. 2). From this perspective, productivity can be seen “as the outcome of social
relations at the workplace, rather than solely the outcome of workers’ skills” (Shih
2002, p. 102). Collective mechanisms can be assumed in situations in which the re-
cruiter wants to ensure that the prospective employee will be an integral part of the
work group. At the core of this exclusionary organisational process is the need for
the “social fit” of job candidates. For instance, a candidate’s presumed ability to in-
tegrate into a work organisation dominated by one sex may be perceived conditional
on that person’s sex (Bygren and Kumlin 2005). A qualitative study in the male-
dominated Swiss automotive occupational field indicates that employers may re-
frain from hiring female apprentices as they fear that young women may distract the
predominantly male workforce (Imdorf 2013). Kricheli-Katz (2019) finds evidence
that women’s entrance into high-status occupations poses a threat to the identity and
interests of high-occupational-status men. In fact, Becker’s (1957) model of taste-
based discrimination, whereby an employer must pay a wage premium to men in
order to win them to work in a gender-integrated setting, may be compatible with
the assumption that employers respond to the interests of male employees when
they exclude women from their job categories in the hiring process (Bielby and
Baron 1986). Taken together, we can expect that in the two male-dominated occu-
pations under study, female applicants are rated less positively than male applicants.
Our first hypothesis thus reads as follows: female candidates in the occupational
fields of mechanics and IT professionals have lower recruitment chances than male
candidates (H1).
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3 Contextual Factors Explaining Gender Discrimination in Hiring

Bielby and Baron (1986) assume a variation across jobs and establishments in the
desire and ability of male workers to exclude women given the diversity of organisa-
tional and technical arrangements. Similarly, Reskin (2003) proposes that prejudices
and stereotypes only unfold if organisational contexts and practices allow for it. It
is therefore of interest to better understand under which conditions discrimina-
tory preferences translate into unequal treatment (Keuschnigg and Wolbring 2016).
These conditional contexts are located at various levels, such as recruiter, vacancy,
company, occupation, or country. In the following section, we sketch a number of
relevant opportunity structures for gender discrimination at different levels.

3.1 Recruiter, Job and Company Characteristics

At the recruiter level, Cole et al. (2004) have analysed whether recruiters’ and appli-
cants’ gender influence recruiters’ judgments regarding applicants’ resumés, which
reflects a form of taste-based discrimination. They found that female recruiters per-
ceived male resumés to report more work experience than female resumés, whereas
male recruiters perceived female applicants as having more extracurricular inter-
ests than male applicants. Gorman (2005) analysed hiring processes in large US
law firms and found evidence that organisational decision makers favour candidates
of their own gender. Generally, female decision makers fill more vacancies with
women than do male decision makers. Kricheli-Katz (2019) finds that female man-
agers value female job candidates more highly than male managers when hiring for
previously male-dominated high-status occupations. Hence, gender discrimination
patterns may differ according to the recruiters’ own gender.

At the job level, multiple characteristics of a vacancy may influence gender dis-
crimination in hiring. Statistical discrimination may increase with a higher require-
ment of work experience, a job criterion that can be used as a gendered sorting
mechanism (Ranson and Reeves 1996). As the authors show, female candidates
are more likely to be accepted for computer professional jobs that do not require
much work experience. Economic job dimensions include the importance of filling
a vacancy, the salary of the position and the job status (in terms of authority and/or
seniority). Women are often discriminated against in the hiring for senior or high-
wage positions (Fernandez and Mors 2008; Riach and Rich 2006; Petit 2007; Ya-
vorsky 2019). On the one hand, hiring for jobs with higher costs increases the degree
of risk aversion on the recruiter’s side, with risk-averse employers being more prone
to activating stereotypes (Reskin and Branch McBrier 2000). On the other hand,
women may have better chances of being recruited for part-time positions, as such
jobs are viewed as being most compatible with (future) motherhood (Herman et al.
2013; Pedulla 2016). In accordance with neoclassical economic assumptions, jobs
with flexible schedules may decrease gender discrimination in hiring, as they are
accompanied by presumed lower indirect labour costs of mother workers (e.g., in
view of anticipated absence owing to parental duties; see Anker 1997). In particu-
lar, jobs that allow for home-office work may reduce the organisational opportunity
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structure for discrimination in hiring (for a critical account, see Van Echtelt et al.
2009).

With regard to the company’s characteristics, previous research concerning the
size of the company are inconclusive. On the one hand, Bygren and Kumlin (2005)
find evidence that large work organisations tend to make more gender-neutral re-
cruitments. On the other hand, Baert et al. (2018), in an experimental study of gender
discrimination in hiring for higher skilled occupations in Belgium, did not find any
evidence of a link between firm size and discrimination. However, their study does
provide suggestive evidence that discrimination may be lower in public and non-
profit organisations than in for-profit organisations. As far as the firms’ economic
performance is concerned, they find no association between the economic well-be-
ing of the company and recruiters’ tendency to discriminate. One could, however,
assume that recruiters are more risk averse and therefore more prone to statisti-
cally discriminating when they hire under difficult economic conditions (Baert et al.
2015). Taken together, we can formulate the more general assumption, that gen-
der discrimination varies with recruiter, vacancy- and company-specific opportunity
structures (H2).

3.2 Occupation and Country Characteristics

Further opportunity structures for gender discrimination in hiring can be assumed
to exist on more aggregate levels, such as the occupational field and the country.
With regard to the occupational field, diverse research has shown that the degree
of gender discrimination and the mechanisms behind it are heterogeneous and vary
with occupational characteristics (Baert 2018; Petit 2007). A fundamental charac-
teristic underlying gender discrimination is the gender ratio within an occupation.
Discrimination against candidates of one gender has been found to occur in occupa-
tions dominated by the other gender (for women: Kübler et al. 2018; for men: Glick
et al. 1988; Weichselbaumer 2004). The proportion of women in the occupational
field of mechanics is smaller than that for IT professionals (see below), suggesting
a higher potential for gender discrimination in the former field.

Glick et al. (1988), in correspondence with Goffman’s (1977) account of in-
stitutional genderism, have argued that gender discrimination is influenced by oc-
cupational stereotypes within each occupational field to different degrees. Indeed,
Gorman’s (2005) findings show that when selection criteria include a greater number
of gender stereotypes, candidates of the opposite gender constitute a smaller propor-
tion of new hires. With respect to more objective occupational job requirements such
as heavy lifting and/or other physical efforts, the work of mechanics may be asso-
ciated with higher physical (muscular) strength than IT work, disqualifying women
from the former in the eyes of recruiters more than from the latter (Anker 1997). As
Imdorf (2013) shows, physical strength can still be a criterion for hiring apprentices
in mechanics in Switzerland. IT, in contrast, includes a variety of quite diverse jobs,
with some of them requiring considerable soft and communicative skills, which are
in line with female stereotypes (Barone 2011). Moreover, work in IT can—at least
partly—be carried out at home. IT work may thus offer greater flexibility both with
regard to the time schedule and place than mechanics. Taken together, the different
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opportunity for flexibility, as well as the different physical and social skill require-
ments and respective gender stereotypes in the two occupational fields, may result
in a higher tendency of risk-averse recruiters to discriminate against women in the
field of mechanics than in the IT sector. Overall, we can thus assume gender dis-
crimination in hiring to be stronger in the occupational field of mechanics than in the
field of information technology (H3).

We expect H3 to be valid in all four countries under investigation. In Norway,
horizontal gender segregation has been stable for the last two decades (Barth et al.
2014). Both IT (74% males), and even more so mechanics (93% males), are solidly
male-dominated occupations (NAV Statistics 2019). In Switzerland, too, the female
work force in IT (22%) is larger than that among mechanics (13%, BfS 2019).
In Bulgaria, female representation in the field of mechanics (25%) and IT (27%;
Eurostat 2018; National Statistical Institute 2019) is somewhat higher. However,
women’s disadvantage with regard to IT positions becomes substantial after they
have become mothers (Stoilova 2008). In the Greek labour market, vertical and hor-
izontal gender segregation have only slightly declined (Dermanakis 2005; Kantaraki
et al. 2008). In IT, women account for about 11% of the workforce (European Com-
mission 2019); in the field of mechanics, the share is between 8 and 11% (ELSTAT
2019). These figures are broadly in line with the estimated percentages of female
workers in both occupational fields yielded in an expert survey in the four countries,
conducted during the NEGOTIATE project, which we introduce below.

Nevertheless, the level of occupational gender discrimination in hiring is likely
to vary among the four countries, which constitute different configurations of na-
tional characteristics such as the economy, educational and gender equality policies,
and gender norms. These contextual characteristics, too, may constitute opportunity
structures for gender discrimination in hiring. Economic conditions affect recruiters’
hiring behaviour through labour market tightness (i.e. a shortage of qualified can-
didates) and youth unemployment. Both less (Baert et al. 2015) and more (Mooi-
Reci and Ganzeboom 2015) gender discrimination have been reported in occupa-
tions characterised by tight labour market conditions. With regard to the educational
system, training for IT jobs predominantly takes place in institutions of higher edu-
cation, whereas training for mechanics is usually organised at the upper-secondary
level of vocational education and training (VET). Either VET can be solely school
based (as in Greece or Bulgaria) or it also takes place in companies (dual VET, as in
Norway and Switzerland). Where training is more employer oriented and standard-
ised, VET certificates signal occupational skills more reliably. Hence, recruiters’
assumptions about applicants’ skills should be less based on gender stereotypes in
the latter two than in the former two countries.

Policies promoting gender equality, such as antidiscrimination policies, may
prevent discriminatory behaviour. Implementing antidiscrimination policies (e.g.,
through ombudspersons) reduces opportunities for discriminatory behaviour in hir-
ing and facilitates the documentation and processing of such behaviour (Teigen
1999; Peterson and Saporta 2004). These measures are particularly well-developed
in Scandinavian countries, which in our case concerns Norway. Countries that
promote gender equality by means of paid parental leave and publicly financed
childcare infrastructure have a higher female and maternal labour market partici-
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pation rate (Leitner 2003). These policies often also reflect gender norms. Where
mothers are more integrated into the labour market, such as in Norway and Bulgaria,
it can be argued that employers are less risk-averse to hiring women.

Overall, we can thus formulate the tentative assumption that gender discrimination
against female applicants may be stronger in Bulgaria and Greece than in Switzerland
and especially in Norway. However, as educational and social policies as well as
economic and cultural contexts might be intertwined, four countries are far too few
to test any cross-national hypotheses properly.

4 Data and Method

4.1 Data and Sample

Our data were obtained in the context of the Horizon 2020-funded project “NEGO-
TIATE—Overcoming early job-insecurity in Europe”1. Within this project, a multi-
national online recruiter survey was conducted in Bulgaria, Greece, Norway and
Switzerland across five occupational fields (mechanics, finance, nursing, gastron-
omy and information technology).2 The study participants (recruiters) were sampled
through real-world vacancies, which affords the study a very high external validity.
To ensure that our fictional candidates adequately fit into the profiles of the vacancies
across countries, the latter were sampled according to job titles based on selected
four-digit ISCO-08 codes.3 During a period of six weeks in spring 2016, open jobs
were sampled in the four countries through online job portals, official labour office
websites, and companies’ own websites. The recruiters in charge of the 12,147 va-
cancies sampled were contacted. In total, 2,885 recruiters have participated in the
survey (NEGOTIATE 2020).

4.2 Study Design

The survey consisted of multiple parts. On the one hand, a vignette study (FSE) was
implemented. Each recruiter was presented with ten hypothetical CVs of skilled
young workers (eight in the case of Greece), and asked to rate them according
to the likelihood of being considered for the sampled vacancy. The vignette was
displayed graphically, with the CV built into a timeline (for an example in German,
see Fig. A.1 in the Online Appendix). A total of 20,634 vignettes were assessed
by recruiters. On the other hand, in a standard survey mode, recruiters were asked
about characteristics with regard to the vacancy, the company and themselves.

The vignettes used in the study, representing the fictitious CVs of job candidates,
were designed to vary in four dimensions: unemployment duration and timing of un-

1 https://negotiate-research.no.
2 A scientific use file of the NEGOTIATE employer survey data is available through the Norwegian Centre
for Research Data (NSD) at https://doi.org/10.18712/NSD-NSD2644-V1.
3 The ISCO codes used were 7230 and 7233 for Mechanics, and 2511–2513, as well as 2521–2523 for IT
professionals.
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employment (seven categories), educational and professional trajectories (nine cat-
egories), gender (male, female), and a dichotomous nation-specific experimental
variable. Nationality (in each country: being a native and belonging to the ethnic
majority) and time since leaving formal education (a total of five years, during all
of which the candidate was available to the labour market) were held constant in
the experiment. This yields a vignette universe of 252 (7*9*2*2) possible combina-
tions. Implausible combinations of unemployment histories and career trajectories
were excluded from the vignette universe, as they led to irritation, as two pre-tests
have shown. Hence, the design is not perfectly orthogonal (for a correlation matrix
see Table A.4 in the Online Appendix).

Based on response rate estimates derived from the pre-tests, a D-efficient sample
(Auspurg and Hinz 2015) of 162 (CH and NO) and 90 (BG and GR) different vi-
gnettes was drawn and allocated, for each country separately, to 10 (BG, GR) and
18 (CH, NO) vignette decks with eight (GR) and ten (BG, CH, NO) vignettes each.4

Randomisation of the vignettes into decks was conducted in order to maximise D-ef-
ficiency (for a calculation of D-efficiency for the various options, see Table A.5. in
the Online Appendix). The respective vignette decks were allocated to the recruiters
through randomisation (NEGOTIATE 2020).

4.3 Dependent Variable and Analytical Strategy

Recruiters were asked to rate each of the hypothetical CVs. The exact wording was
“How likely is it that you would consider a person with the resumé displayed above
for the advertised job?” The answering scale ranges from 0 (“practically zero”)
to 10 (“excellent”). It was further transformed by adding “1”, and then logged in
order to remove skewness.5 In the following, we rely on these transformed ratings
(ranging from 0 to 2.4) as our dependent variable. We apply multilevel linear models
(Maas and Hox 2005; Rabe-Hesketh and Skrondal 2012) with vignettes (first-level
units) nested in vacancies (second-level units). Because the vacancies were sampled
for each of the five occupations separately in the NEGOTIATE project, the data set
technically consists of 20 separate vignette experiments. We thus decided to estimate
eight separate models: one for each country (BG, CH, GR, NO) and occupational
field (mechanics, IT).

To test our hypotheses, we conduct our analyses in two steps. In a first step, we
assess “raw” gender discrimination as the coefficient of vignette gender on recruit-
ment chances (controlling only for candidate characteristics, Table 1). By comparing
coefficients across models, we test for differences in gender discrimination between
countries and occupations (see Table A.6 in the Online Appendix). In a second step,
we include interaction terms between vignette gender and the various opportunity
structures at the recruiter, vacancy and company levels (see Table 2). This mea-

4 Although ten decks à ten vignettes were planned for Greece, only eight vignettes were shown in the
survey due to technical implementation issues (for more information see NEGOTIATE 2020).
5 Given the experimental design, which is aimed at maximum variation, most vignettes in a deck exhibit
only a poor fit with the advertised job. Thus, the distribution of the ratings on the original scale (0–10) is
right-skewed.
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sure allows us to figure out whether recruiters’ “tastes” or preferences are generally
applicable or whether they are held against male or female candidates in specific
contexts. As interaction terms are not straightforward to interpret, we present them
as average marginal effects (AMEs) (Figs. 2, 3, 4, 5 and 6). For the sake of brevity,
we limit their graphical illustration to significant interaction terms.

4.4 Operationalisation of the Independent Variables

The focus of this study is on the effect of the vignette’s gender. Five further variables
were controlled. They include a vignette’s unemployment duration (none, 10 months,
20 months) and educational level (secondary, upper secondary, tertiary). Moreover,
we include three dummy variables that were constructed to measure the vertical and
horizontal match between the vignette and the requirements of the vacancy. Vertical
match was measured as a dummy variable (1: candidate’s educational level matches
job requirements, 0: under- or over-qualified). Horizontal match was measured with
two dummy variables representing two stages, namely (1) the fit of the candidate’s
educational specialisation with the vacancy (1: obtained in the respective occupation)
and (2) the fit of the candidate’s work experience (1: obtained in the respective
occupational field). We also include an interaction term between these two dummy
variables.

Our data are structured in a hierarchical way. Recruiters were approached through
sampled real-life vacancies. The sample was restricted to one vacancy and recruiter
per company. Hence, the levels of vacancy, recruiter and company overlap. We thus
have a two-level structure (candidates nested in recruiters/vacancies/companies). Re-
garding recruiters’ “tastes”, we measure the candidate’s fit into the team as a hiring
criterion (0: not important to 4: very important), recruiters’ unemployment resent-
ment (no, it depends, yes) as well as recruiters’ gender (1: male). We further include
variables that comprise specific features of the vacancy such as whether the vacancy
was already filled (1: yes), the importance of filling the vacancy (1: not important to
4: very important), the recruiter’s perceived difficulty in filling the vacancy (1: very
easy to 4: very difficult), the necessity of work experience for the vacancy (many
years, some years, not necessary), the status of the advertised job in the company hi-
erarchy (trainee, employee, executive function), the wage of the advertised position
(measured in country- and occupation-specific quartiles), and whether the advertised
position is full time or part time (1: part time). Finally, we include variables that de-
scribe the organisational structure of the company, including firm size and economic
performance. For the latter, recruiters were asked to compare their company’s cur-
rent economic performance with the economic performance in the previous year
(answering categories: improved, stable, worsened, non-profit oriented). To avoid
methodological effects, we include two dummy variables as controls that pertain to
the order of appearance (primacy, 1: first or second vignette shown) and its deliber-
ate selection into the deck (“fixed vignette”, which was included to exhibit a good
fit with the real-world vacancy).
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5 Findings

5.1 Gender Discrimination

Figure 1 illustrates the AME for vignette gender (female) on hiring chances across
the four countries and two occupations (for coefficients see Table 1). As the bars
indicate, female candidates have a lower likelihood of being hired in three countries.
In Bulgaria, female candidates for a vacancy in mechanics are rated about 43%
(b= –0.432***)6 less positively than their otherwise comparable (ceteris paribus) male
competitors. In Greece, female candidates for a vacancy in mechanics are rated about
18% less positively, in Switzerland and Bulgaria, female candidates for vacancies in
IT are rated about 5% less positively. No gender discrimination in recruiters’ ratings
can be observed in Norway.

The coefficients for vignette gender in mechanics significantly differ between the
countries, with the exception of the comparison between Switzerland and Norway.
The coefficients for the occupational field of IT do not significantly differ between
the countries (see Table A.6 for respective test statistics). Our data thus only partly

Fig. 1 Gender discrimination by occupational field and country. Source: Negotiate Employer Survey
(NEGOTIATE 2020). Multilevel linear regressions, with control variables (Table 1). Average marginal
effect (AME) of vignette gender (female), bars represent 95% confidence intervals

6 Since the dependent variable was logged, it can be interpreted as the percentage change in the recruiter’s
rating with a one-unit change, i.e. the difference between female and male applicants, in the independent
variable.
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support our first hypothesis (H1). Rather, it seems that (the extent of) gender dis-
crimination depends on national and occupational contexts.

The results also only partly confirm our assumption that the extent of gender
discrimination is greater in mechanics than in IT (H3). Although our findings indicate
stronger discrimination in mechanics versus IT for both Greece and Bulgaria, the
difference between the coefficients is only significant in Bulgaria. Finally, the effects
of the control variables (see Table 1) highlight the crucial relevance of vertical and
horizontal match in all four countries, a finding in line with previous research (Shi
et al. 2018).

5.2 Gender-Relevant Effects of Opportunity Structures

This section explores how higher level factors influence gendered hiring decisions.
Based on the ideas of Reskin (2003) and Peterson and Saporta (2004), we assume
that gender discrimination is contingent upon opportunity structures (H2). We test
this second hypothesis by estimating interaction terms between the vignette’s gender
and such factors at the recruiter, job and company levels. For ease of interpretability,
the results are depicted as average marginal effects (AMEs, Figs. 2, 3, 4, 5 and 6),
limited to the significant effects. The AMEs were obtained under the control of
other vignette characteristics, but not controlling for the respective other opportunity
structures. To check the robustness of our results, all gender-specific mechanisms
were also estimated simultaneously in one model (see Table 2).

Regarding the need for work experience (Fig. 2), we find evidence of female
candidates being more critically scrutinised than male candidates if (some) work
experience is required (as, for instance, in Switzerland in IT). Here, recruiters may
use work experience as a gendered sorting mechanism (Ranson and Reeves 1996).
In contrast, in Bulgaria (both occupations) and Greece (mechanics), women are
discriminated against if no previous work experience is required. As VET is school
based in these countries, recruiters’ risk aversion may play a role. Applicants who
need on-the-job training require employers to make a financial commitment, and
(potential) motherhood could diminish the returns on these investments.

Next, we turn to the position in the company’s hierarchy a successful applicant
would occupy (Fig. 3). In many contexts, female candidates for trainee or employee
positions receive lower ratings than their otherwise comparable male competitors (as
for mechanics in Bulgaria and Greece, IT employees in Bulgaria and Switzerland
and trainees in mechanics in Norway). What becomes clear, however, is that female
candidates seem to “lose” their gender disadvantage in the hiring for executive posi-
tions—with the exception of IT in Greece. Qualities that are interpreted as typically
feminine, such as communications skills, may be useful for ascending the ladder in
a male-dominated professional environment such as IT (see also Major et al. 2007).
This model is particularly striking in Norway, where, even when controlling for a
position’s wages, female candidates appear to be actively promoted (see Table 2).

Regarding wages (Fig. 4)—in line with our assumptions and the theoretical idea
of risk aversion (Reskin and Branch McBrier 2000)—we find evidence that female
candidates may be discriminated against in higher paying jobs in IT in Switzerland.
In Bulgaria, women are discriminated against across all wage groups in the field
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Fig. 2 Gender discrimination over the need for job experience. Separate models for each occupation
in each country. Average marginal effects with 95% confidence intervals for interaction effects between
vignette gender and opportunity structure, controlling for candidate characteristics in Table 1. Only figures
for significant interaction terms are presented. For coefficients see Table A.3 in the Online-Appendix

of mechanics. Another pattern runs against our expectations. Contrary to our as-
sumption that lower-paid jobs (particularly in IT) would offer some flexibility and
be preferentially given to women (and future mothers), we observe that recruiters
hiring for such jobs in Greece and Bulgaria discriminate more strongly against fe-
male applicants than those hiring for higher-paid jobs. This result is, however, in
line with Yavorsky’s (2019) finding that women are more likely to be discriminated
against in manual jobs than in academic jobs.

Figure 5 displays the effects of gendered recruitment decisions on full-time and
part-time positions. According to our theoretical expectations, part-time positions
would be more likely to be filled with female candidates. For the most part, however,
part-time status does not seem to influence hiring decisions in favour of female
candidates. Nevertheless, we do find evidence that gender discrimination is more
likely in the hiring for full-time positions (as is the case for mechanics in Greece
and Bulgaria and IT professionals in Bulgaria and Switzerland).

With regard to company characteristics, we turn to the company’s economic
performance (Fig. 6). In line with our expectations, we find that female applicants
are discriminated against if the company’s economic performance has worsened
(as is the case for IT professionals in Bulgaria and Norway and for mechanics in
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Fig. 3 Gender discrimination according to job status. Separate models for each occupation in each coun-
try. Average marginal effects with 95% confidence intervals for interaction effects between vignette gender
and opportunity structure, controlling for candidate characteristics in Table 1. Only figures for significant
interaction terms are presented. For coefficients, see Table A.3 in the Online Appendix

Bulgaria). However, we also find evidence for discrimination of female candidates
in non-profit companies, as is the case for mechanics’ jobs in Norway and Greece.
Finally, if the company’s economic performance has remained stable, in Greece and
Bulgaria, female candidates are less likely to be hired for mechanics’ jobs, whereas
in Norway they are more likely to be hired for the same jobs.

In sum, our findings partly confirm our second hypothesis (H2), from which
we assumed that the degree of gender discrimination in hiring is moderated by
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Fig. 4 Gender discrimination according to wage quartiles of the vacancy. Separate models for each oc-
cupation in each country. Average marginal effects with 95% confidence intervals for interaction effects
between vignette gender and opportunity structure, controlling for candidate characteristics in Table 1.
Only figures for significant interaction terms are presented.. For coefficients see Table A.3 in the Online
Appendix
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Fig. 5 Gender discrimination according to full-time and part-time work. Separate models for each oc-
cupation in each country. Average marginal effects with 95% confidence intervals for interaction effects
between vignette gender and opportunity structure, controlling for candidate characteristics in Table 1.
Only figures for significant interaction terms are presented. For coefficients see Table A.3 in the Online
Appendix
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Fig. 6 Gender discrimination according to economic performance of the company. Separate models for
each occupation in each country. Average marginal effects with 95% confidence intervals for interaction
effects between vignette gender and opportunity structure, controlling for candidate characteristics in Ta-
ble 1. Only figures for significant interaction terms are presented.. For coefficients see Table A.3 in the
Online Appendix

recruiter-, vacancy- and company-specific structures. Contrary to H2, we do not find
evidence that recruiter characteristics such as recruiters’ gender or unemployment
resentments moderate gender discrimination in hiring for skilled jobs, nor do we
find conclusive evidence that either company size, the importance of or difficulty in
filling the vacancy, or the organisational prerequisite of social fit, have an impact.
We thus observe several, sometimes ambivalent, patterns.
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6 Summary and Conclusion

Research has repeatedly documented women’s impeded access to STEM occupa-
tions and indicated gender discrimination in hiring for male-dominated occupations.
This article highlights that gender discrimination in hiring for two male-dominated
jobs varies between countries and occupations and depends on specific opportunity
structures at the job and company levels. Applying one of the first internation-
ally comparative factorial surveys in the field of hiring discrimination, our results
strengthen Quillian et al.’s (2019) recent finding that patterns of discrimination vary
across country contexts. Our results further support sociological claims that preju-
dices and/or stereotypes can only be upheld if organisational contexts and practices
allow for it (Reskin 2003) or if there is an opportunity structure for discrimination
(Peterson and Saporta 2004).

Overall, we find that female applicants have lower recruitment chances compared
with their male counterparts, but this phenomenon is not equally pronounced in all
contexts. As our results have shown, the degree of discrimination against female
candidates not only varies between countries, but also between occupations within
countries. The strongest gender discrimination was found in Bulgaria in the field of
mechanics, followed by Greece in the field of mechanics, and Greece and Switzer-
land in the field of IT. No discriminatory behaviour against female candidates was
found in Norway, which is in line with Birkelund et al. (2019).

With regard to country differences, our findings confirm the assumption that gen-
der discrimination is higher in Bulgaria and Greece than in Switzerland and Norway.
Owing to low case numbers at the country level, however, we cannot disentangle
the specific relevance of different country-level factors. We can only assume that the
absence of gender discrimination in Norway is due to its distinctive gender equity
and anti-discrimination policies combined with employers’ trust in the educational
signals of skilled workers. The absence of gender discrimination in the field of
mechanics in Switzerland may be facilitated by its highly standardised dual-VET
system, which prevents recruiters from using gender as an indication of occupational
skills, whereas in IT, where training is for the most part organised at the tertiary
level, gender stereotypes still seem to apply. In contrast to Switzerland, gender
discrimination seems to be stronger in the field of mechanics than in information
technology in Bulgaria and Greece. In those two country contexts, where the signals
of vocational certificates are less reliable gender stereotypes can become salient in
anticipating occupational skills. Recruiters may assume that the more flexible IT
jobs are more accessible for skilled women, whereas jobs in mechanics tend to be
full time, with little room for temporal and spatial flexibilisation in manufacturing
companies. Supposing further gender stereotypes with regard to the physical and
social skill requirements of the two occupations, recruiters may be more risk averse
about female candidates when hiring mechanics than when hiring IT professionals.

We have further explored various mechanisms at the recruiter, vacancy and com-
pany levels that may mediate gender discrimination. Our analyses revealed a number
of economic mechanisms (representing opportunity structures for gender discrimi-
nation at the levels of the vacancy and of the company), whose influence on em-
ployment chances depends on the gender of the applicant. These mechanisms apply
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to work experience required, job status, wages, full-time or part-time work, and
the economic performance of the company, as well as its economic orientation (i.e.
public versus private). Recruiters’ characteristics, on the other hand, have not shown
such gender-specific effects. The direction and significance of these gender-specific
opportunity structures remain multifaceted and sometimes ambivalent. Our findings
indicate that such mechanisms have a different impact, or even take different di-
rections, depending on the occupational and country context (for a summary, see
Table 3).

Overall, our findings suggest that the mechanisms underlying gender discrimi-
nation might be multifaceted and highly contextual. Not only do they depend on
opportunity structures and gender-specific occupational stereotypes or skill expec-
tations, these mechanisms further vary substantially between countries and occupa-
tions. Future research should thus both theorise and measure these mechanisms in
a differentiated way and consider that the salience of these mechanisms may vary on
several contextual levels. The practical implication of our overall finding is that, to
be both effective and economical, anti-gender discrimination policy must be target-
orientated to occupational contexts where there is scope for discriminatory practices
in hiring. As such, an in-depth understanding of the discriminatory mechanisms is
exigent. The mechanisms of gender discrimination in the hiring for skilled jobs for
which we have found evidence (Table 3) lend support to the model of statistical
discrimination rather than to the model of taste-based discrimination. Even though
we sometimes identify diverging patterns, a number of findings point to economic
risk aversion by recruiters in hiring IT professionals and mechanics. For instance,
when the hiring is related to certain direct costs (e.g. higher wages, worsening eco-
nomic performance), or to indirect training-related costs and insecure returns (e.g.
trainee positions, unskilled and low-wage jobs, particularly in countries with less
established VET), female candidates are passed over for male candidates.

Our study has several limitations: it is confined to the analysis of two male-domi-
nated occupations, and our results need further validation with regard to other STEM
occupations. Moreover, the occupation- and country-specific mechanisms we have
discussed might not hold for female-dominated or gender-neutral professions. We
also need to be aware that most of the resumés in the vignette experiment showed
a rather “bad fit” with the requirements of the sampled jobs. It would be preferable to
apply the factorial survey methodology in the study of gender discrimination in hir-
ing with less interference from competing research aims, and to use the remaining
vignette dimensions to directly address theory-driven discrimination mechanisms.
Finally, we still need a better understanding of how we can explain statistical gender
discrimination effects with opportunity structures. Beside the replication of our oc-
cupational and international comparative results, several more ambivalent findings
warrant greater scrutiny.
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