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Abstract: Academic careers should be independent of social characteristics. How-
ever, empirical evidence on social inequalities in German academia is ambiguous,
and research explicitly on intersectional inequalities in academic careers is scarce.
To provide new insights into the empirically contested question of whether there
are inequalities in academic careers, we examine whether postdoctoral dropout from
academia is associated with any of gender, social origin, migration background,
or the intersections of these social categories. Building on the intersectionality
approach complemented by theories on minority and majority effects in the
workplace, we assume that several minority groups have a higher risk of dropout
from academia. We use panel data that are representative of the 2014 doctoral
graduation cohort in Germany and their career trajectories up to five years after
graduation and apply event history techniques. We find that many graduates drop
out from academia in the initial years following graduation, but we find—against
our hypotheses—no inequalities in dropout by any of the social categories under
study.
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Zusammenfassung: Akademische Laufbahnen sollten unabhingig von sozialen
Merkmalen sein, allerdings sind die empirischen Befunde zu sozialen Ungleichhei-
ten in der Wissenschaft in Deutschland nicht eindeutig und es gibt bisher wenig
Forschung explizit zu intersektionalen Ungleichheiten. Um neue Einblicke in die
empirisch umstrittene Frage zu gewinnen, ob es Ungleichheiten in akademischen
Laufbahnen gibt, untersucht dieser Beitrag, ob der Dropout aus der Wissenschaft
nach Promotionsabschluss mit dem Geschlecht, der sozialen Herkunft, Migrations-
erfahrung oder ihren Intersektionen zusammenhingt. Auf dem Intersektionalitits-
ansatz aufbauend, erginzt durch Theorien zu Minder- und Mehrheitseffekten am
Arbeitsplatz, nehmen wir an, dass mehrere Minderheitsgruppen ein hoheres Risiko
haben, aus der Wissenschaft auszuscheiden. Wir nutzen Lingsschnittdaten, die
reprisentativ fur die 2014er Promotionsabschlusskohorte in Deutschland und ihre
Erwerbsverldufe bis fiinf Jahre nach dem Abschluss sind und wenden ereignisda-
tenanalytische Verfahren an. Es zeigt sich, dass viele Promovierte in den ersten
Jahren nach ihrem Abschluss aus der Wissenschaft ausscheiden, aber — entgegen
den aufgestellten Hypothesen — entlang keiner der untersuchten sozialen Merkmale
Ungleichheiten beim Dropout aus der Wissenschaft bestehen.

Stichworter: Intersektionalitit, soziale Ungleichheiten, Dropout, Wissenschaft, Promovierte,
Deutschland

1 Introduction

Academic careers and career advancement should be based solely on scientific
achievements in the production of knowledge and should be independent of
researchers’ social characteristics. This orientation towards meritocratic principles
has already been described by Merton (1973) as a central imperative of scientific
research and is incorporated in his concept of the ethos of science.

However, for German academia, there is some empirical evidence of inequality. On
the one hand, a large body of research has shown that there are social inequalities by
gender and parental academic background—which is one of the main dimensions
of an individual’s social origin—in the participation iz and the completion of
higher education (e.g., Becker 2009; Jaksztat 2014; Jaksztat et al. 2021; Lorz 2019;
Lorz/Miihleck 2019; Lorz/Schindler 2016; Miiller/Pollak 2016; Miiller et al. 2011;
Vogel 2017; Watermann et al. 2014); some studies also found inequalities by migra-
tion background (Lorz 2019, 2020). Yet individuals who have earned an advanced
higher education degree seem to be such a preselected group (Mare 1980) that
these inequalities no longer persist (Bornmann/Enders 2004; Konig et al. 2021;
Lorz/Miihleck 2019; Lorz/Schindler 2016; Zimmer 2021). More precisely, from
completion of the doctorate onward, academic careers seem to follow meritocratic
principles.
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On the other hand, some studies nevertheless find indications of social inequalities
in academic careers in Germany by at least one of the above-mentioned social
categories (Buche/Gottburgsen 2012; Flother 2017; Goldan et al. 2023; Jungbauer-
Gans/Gross 2013), while a few studies even detect intersectional inequalities
(Lother 2012; Moller 2017; Shinozaki 2017). However, research explicity on
intersectional inequalities in academic careers is scarce. The term ‘intersectional
inequalities’ stems from the intersectionality approach, which assumes that an
individual’s different social categories may be intertwined and cause specific and
additional inequalities in certain contexts.

In this paper, we study inequalities in academic careers in terms of postdoctoral
dropout from academia. Doctoral graduates fulfill the general requirements for an
academic career but have not yet put them into practice and therefore could still
opt for a career outside academia. The doctoral degree qualifies them for taking
further steps toward an academic career, but it is also highly valued in the non-aca-
demic labor market so that a substantial number of doctoral graduates in fact leave
academia with good career prospects outside academia. Please note that our research
interest does not imply any evaluation of whether dropout is positive or negative.
Quite the contrary, we do justice to the fact that doctoral graduates’ dropout from
academia is a structural necessity because the number of doctoral graduates largely
exceeds the number of permanent positions inside academia. Yet outside academia
doctoral graduates can be professionally as successful as if they had realized the
ideal-typical academic career. Therefore, dropout itself is not an issue, but that
chances to stay within academia depend on social characteristics, is. We investigate
the main and intersectional “effects”® of gender, parental academic background,
and migration background in dropout from academia. These categories reflect
widespread inequality dimensions in both society and academia whose influence
on academic careers has already been studied, and they refer to ascriptive social
categories and not to those acquired in the life course. Our overall research question
is: are there inequalities by gender, parental academic background, and migration
background, and their intersections in postdoctoral dropout from academia?

Our contribution to the literature is threefold. Firsz, we explicitly consider intersec-
tional inequalities in academic careers, something which has hardly been done in
previous research (exceptions: Buche/Gottburgsen 2012; Shinozaki 2017) but does
justice to potential intersectional entanglements of social categories with specific
advantages or disadvantages for an academic career. Thus, taking intersectional
inequalities into account is more accurate than confining research to the main
effects only. Second, we provide new insights into the empirically contested question
of whether there are social inequalities in academic careers. Knowledge of such

1 We put the word in inverted commas to emphasize that we cannot guarantee causal relation-
ships. See section 4.3 for a brief discussion on causality in our analyses. For the purpose of
better readability, we do not use inverted commas for effects in the remainder of the paper.
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inequalities is important to identify measures to redress them, which is required by
law and in the interest of science itself, in order not to let the potentials of certain
groups go untapped. Third, in contrast to previous research, we use a rich panel
data set on the employment trajectories of doctoral graduates in Germany up to
five years after their graduation, which enables us to use event history techniques on
postdoctoral dropout from academia while controlling for discipline and academic
performance. By considering both if and when the graduates experience such a
dropout, we are able to account for the dynamics of postdoctoral careers.

2 Literature review
2.1 Previous research on social inequalities in academic careers

In the following, we present previous research on inequalities in different aspects
related to academic careers by gender, parental academic background, migration
background, and their intersections. For better comparability, we confine ourselves
to studies from German-speaking countries in the following.

Regarding inequalities in doctoral students’ academic career intentions, previous
research is scarce. The few existing studies find no differences by gender (Briedis
et al. 2014; Dubach 2014; Hauss et al. 2015) and parental academic background
(Briedis et al. 2014). By contrast, with regard to migration background, Hauss
et al. (2015) and Dubach (2014) suggest that doctoral students with a migration
background have a higher academic career intention than doctoral students with no
migration background. Differences in academic career intentions by intersections of
these potential inequality dimensions have not yet been studied.

Regarding inequalities in postdoctoral chances of realizing an academic career, previ-
ous research has provided some insights for different postdoctoral groups inside
academia. Among researchers with a ‘habilitation” in economics, business adminis-
tration, and related fields, Schulze et al. (2008) find no gender differences in the
chances of being appointed to a chair. Among researchers with a ‘habilitation’ in
mathematics or law (Jungbauer-Gans/Gross 2013) and among junior professors
(Zimmer 2018), the chances of being appointed seem to differ by gender and by
parental academic background with women and those from a lower educational
background having lower chances of being appointed. By contrast, analyzing proce-
dural data on actual appointment procedures from one German university, Auspurg
et al. (2017) find that women and men have the same chances at all stages of
the appointment procedure. However, given their academic qualifications, women
tend to less often apply for a professorship than might be expected. Other studies
even find that women have higher chances of being appointed in sociology (Jung-
bauer-Gans/Gross 2013; Lutter/Schréder 2016) and in political sciences (Schréder
et al. 2021). There is also some evidence that men have slightly better chances
of obtaining research funding (Allmendinger/Hinz 2002; Findeisen 2011), but
that the frequency of application for research funding does not vary by parental
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academic background among doctoral graduates in Switzerland (Leemann et al.
2010).

With regard to migration background, Léther (2012) indicates that scientists with
a migration background less often habilitate, less often hold permanent positions,
and are less often professors than are scientists without a migration background.
However, the findings rely on survey data that was collected in German language
only, therefore people without German language skills are underrepresented in the
data, which likely affects the generalizability of the findings. Nevertheless, the share
of people without a German nationality is, for example, with seven percent indeed
quite low among professors in Germany in 2020 (Federal Statistical Office 2021:
18, 24). Further studies suggest that professors with a migration background experi-
ence discrimination inside German academia (Neusel et al. 2014; Pichler/Prontera
2012). According to Leemann et al. (2010), educational migrants and locals differ
in application frequency for some types of research funding but not for other types.

Intersectional inequalities in postdoctoral chances of realizing an academic career
have hardly been studied to date. However, there are some descriptive findings
that point in the direction of intersectional inequalities. Firsz, gender and social
origin seem to be intertwined insofar as female professors come on average from a
higher social class than male professors (Méller 2017, 2018). Second, social origin
and migration background seem to be intertwined insofar as scientists with a
migration background more often come from a higher social class than scientists
without a migration background, which holds in particular for professors (Lother
2012; Moller 2017, 2018). Third, migration background and gender seem to
be intertwined insofar as the share of women is higher among scientists with
a migration background than among scientists without a migration background
(Bakshi-Hamm/Lind 2008; Lother 2012). However, female scientists with a migra-
tion background feel less integrated into academia, perceive their academic career
prospects to be poorer, more frequently think about dropping out from academia,
and less often hold a professorship than do male scientists with a migration back-
ground (Lother 2012). In addition, female international professors more often
report having experienced discrimination due to their gender than do male interna-
tional professors (Neusel et al. 2014).

Only two studies explicitly examine academic careers within the framework of
intersectionality. The first study is from Shinozaki (2017). Shinozaki describes
academic career advancement from doctoral training to professorship by gender,
nationality, and their intersections at two German universities based on triangulated
data. The author finds that most professors are male and German (68 percent)
and least professors are female and non-German (3 percent). However, within their
respective nationality group, the share of women is higher among non-German
professors (32 percent) than among German professors (25 percent). These findings
emphasize the importance of examining social inequalities through an intersectional
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lens. The second study is from Buche and Gottburgsen (2012) and is the most
extensive study on intersectional inequalities in academic careers so far. Buche and
Gottburgsen study the chances of holding a full-time position in the faculty of a
German university by gender, parental academic background, the country where
the university entrance qualification was gained, and the individuals’ or their par-
ents’ birth country. They find main effects of all social categories under study with
women, individuals from non-academic families, individuals who gained their uni-
versity entrance qualification in Germany, and individuals who themselves or whose
parents were born outside Germany less often holding full-time positions, whereas
none of the interactions between the categories is statistically significant. However,
their findings are not meant to show intersectional inequalities in dropout from
academia as they examine faculty staff within a cross-sectional design.

Regarding inequalities in doctoral graduates’ occupational destinations more general,
female doctoral graduates seem to stay as frequently inside academia as male doc-
toral graduates (Bornmann/Enders 2004; Briedis et al. 2014; Enders/Bornmann
2001; Franken 2020; Konig et al. 2021: 64, 72; Leemann et al. 2010; Lorz/
Miihleck 2019; Lorz/Schindler 2016) but to be less frequently employed in the
private sector (BuWiN 2013: 256; Flother 2017; Goldan et al. 2023; Konig
et al. 2021: 99; Schubert/Engelage 2011). With respect to parental academic
background, there seem to be no differences in postdoctoral occupational desti-
nations (Bornmann/Enders 2004; Briedis et al. 2014; Enders/Bornmann 2001;
Franken 2020; Kénig et al. 2021; Leemann et al. 2010; Loérz/Miihleck 2019;
Lorz/Schindler 2016). Only few studies consider doctoral graduates’ migration
background. Among doctoral graduates in Switzerland, Leemann et al. (2010) find
that graduates who had migrated to Switzerland for taking up doctoral training are
more likely to be employed inside academia than those graduates who had already
completed their studies in Switzerland prior to doctoral training. For doctoral
graduates in Germany, Flother (2017) finds no differences in employment sectors
between educational migrants and locals one to two years after their graduation.
Intersectional inequalities in postdoctoral occupational destinations have not yet
been studied.

2.2 Research gap and purpose of the paper

Overall, a large body of research in Germany has investigated social inequalities in
academic careers, mostly by one single social category and sometimes only inciden-
tally. However, few studies have examined inequalities by migration background
in academic careers due to insufficient data bases, too few cases with a migration
background in the data, and challenges in defining a migration background (Bak-
shi-Hamm et al. 2008; Baur 2016; Buche/Gottburgsen 2012; BuWiN 2013: 352f;
Lother 2012).
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Research specifically on intersectional inequalities in academic careers is even more
scarce. Shinozaki (2017) has only considered two social categories, conducted
descriptive analyses, and used data from only two universities. Buche and Gottburg-
sen’s (2012) study is the most extensive study so far but due to their survey design
and research interest, the authors provide insights into other academic employment
outcomes than dropout from academia.

Our paper contributes to the literature by studying intersectional inequalities in
postdoctoral dropout from academia by means of event history techniques. Using
panel data on the career trajectories of a recent doctoral graduation cohort from
Germany, we are able to test the main effects of gender, parental academic back-
ground, and migration background, and their intersections while controlling for
discipline and academic performance. By adopting an intersectional perspective, we
are able to accurately depict the complex social situatedness of individuals striving
for an academic career. Thereby we provide new insights into the question of
whether there are social inequalities in academic careers.

3 Theoretical background & hypotheses

We use the intersectionality approach (section 3.1) as theoretical framework and
combine it with theories that assume minority and majority effects in the workplace
in order to derive hypotheses on social inequalities in dropout from academia
(section 3.2).

3.1 Intersectionality approach

The intersectionality approach focuses on the intersections of different axes of
inequality and on how these are intertwined and cause specific advantages and
disadvantages for the individuals (Collins/Chepp 2013; Crenshaw 1989; Davis
2011; McCall 2005). From an intersectional perspective, single social categories
are insufficient to explain inequalities. Instead of assuming that locations in differ-
ent socially constructed groups are separate axes of inequality with independent
effects on the respective group members’ life chances, the intersectionality approach
assumes that these axes of inequality are social systems of power that are intertwined
and therefore simultaneously and mutually constitutively cause inequalities. The
intersectionality approach claims that inequalities and discrimination cannot be
understood in isolation from one another because they are always multidimensional
along different axes of inequality. Intersectionality helps to detect how power works
as it assumes that overlapping social categories and identities “are the ossified
outcomes of the dynamic intersection of multiple hierarchies, not the dynamic that
creates them. They are there, but they are not the reason they are there.” (MacKin-
non 2013: 1023). However, inequalities only emerge in certain social contexts, and
they vary according to these. Not all social categories lead to inequality in every
context; the activation of some categories requires a specific context, which in turn
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can affect the direction and strength of the influence of a particular social category.
Individuals and groups can be privileged in one context and at the same time
disadvantaged in another.

The general idea of intersectionality arose from debates within black feminism and
gender studies in the 1970s and 1980s, but only in 1989 did the US legal scholar
Crenshaw (1989) introduce “intersectionality” as a heuristic term. Crenshaw used
the analogy of traffic at an intersection. The directions of that intersection represent
axes of inequality, and discrimination or rather “accident[s] [...] can be caused by
cars traveling from any number of directions and, sometimes, from all of them”
(1989: 149). Crenshaw’s intersection analogy can be generalized into multidimen-
sional or rather intersectional inequalities being greater than the sum of their
underlying single discriminations.

McCall (2005) differentiates inter-, anti- and intra-categorical intersectionality
rescarch depending on their use of categories. We follow the inter-categorical
approach, which systematically compares inequality between multiple intersectional
groups: “Unlike single-group studies, which analyze the intersection of a subset of
dimensions of multiple categories, however, multigroup studies analyze the intersec-
tion of the full set of dimensions of multiple categories and thus examine both
advantage and disadvantage explicitly and simultaneously.” (McCall 2005: 1787).
The categorial approach is thus more holistic but necessarily also more complex
than single-group approaches. While most of the empirical studies within the
intersectional framework use qualitative methods, we use quantitative methods (see
Gross et al. 2016 for a discussion of the strengths and weaknesses of the different
methodological approaches regarding intersectionality).

The intersectionality approach is a rather vague and ambiguous theoretical concept
as it does not specify which social categories cause which inequalities in which
social context and how they affect these inequalities. However, this vagueness is
often acknowledged as its particular strength. The approach is theoretically and
empirically so open-ended that it “allows endless constellations of intersecting lines
of difference to be explored” (Davis 2011: 51) in various contexts. Because of its
openness, the intersectionality approach alone does not allow the deductive deriva-
tion of concrete hypotheses regarding what dimensions (and what constellation of
them) lead to disadvantages in what social context. Therefore, in the following
section, we combine the intersectionality approach with other theories that assume
minority and majority effects in the workplace in order to fill this gap and to derive
hypotheses on social inequalities in dropout from academia.

3.2 Minority & majority groups in the (academic) workplace

To derive testable hypotheses, we draw on theories that argue based on minority
and majority effects in the workplace both from employers’ and employees’ perspec-
tives and apply them to doctoral graduates inside academia. For the employers
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perspective, we refer to discrimination approaches: tastes for discrimination (Becker
1957) and statistical discrimination (Arrow 1973; Phelps 1972). For the employees’
perspective, we refer to Kanter’s (1977) tokenism.

Becker (1957) suggests that employers tend to have a “taste for discrimination”, i.c.,
they discriminate against particular social groups and are willing to pay a price for
cooperating with people who are similar to themselves in terms of social character-
istics. Against the background of their taste for discrimination, employers try to
maximize their utility, usually in hiring and remuneration decisions. For example, a
male employer would act as if associating with women entails non-pecuniary costs.
As a result, this employer will hire a woman only for a lower wage than a man
with the same qualification, to compensate for the higher non-pecuniary costs of
employing the woman.

Following the theory of statistical discrimination (Arrow 1973; Phelps 1972),
employers also try to maximize their udlity and discriminate against minority
groups, not because of tastes but because of estimations about the average pro-
ductivity of the members of social groups. In hiring decisions, employers face
incomplete information on the productivity of each applicant, so they use further
information such as social characteristics to improve their estimation. If they have
a priori beliefs about the available social characteristics (e.g., women taking on aver-
age more parental leave than men) an employer may estimate the costs of employ-
ing a woman as higher even if the female applicant under consideration never
actually takes any parental leave at all. In addition, the productivity estimation for
the minority group is by definition based on a smaller sample and therefore has a
higher variance and is less reliable. An employer benefits from an exact estimation
of the employee’s productivity, since over- and underestimation of productivity are
associated with higher costs (salary too high or too low and the employee quits).
As a result, employers are more likely to hire members of the majority group than
those of the minority group even if the average productivity does not vary by social
category.

At their core, both rational choice-based discrimination theories are blind for gen-
der or any other social category. However, people who have social attributes similar
to the decision-makers or those in power (for taste-based discrimination) and/or are
members of the statistical majority (for statistical discrimination) benefit from their
attributes at least in this social context.

From an employee’s perspective, Kanter’s (1977) theory of tokenism provides insights
into interaction dynamics between minority and majority groups in the workplace.
According to Kanter (1977: 965), the “relative numbers of socially and culturally
different people in a group” largely affect interaction dynamics within that group.
Kanter refers to minorities in largely skewed groups as “tokens”. These tokens only
differ from the respective majority in terms of ascribed characteristics but not in
terms of productivity or ability. The skewed numerical proportions of different
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social subgroups within a given group may cause dynamics in everyday interaction
in the workplace that have many negative effects on the tokens. One such inter-
action dynamic is that tokens are particularly visible, which places them under
high performance pressure while at the same time evoking efforts to limit both
their visibility and their achievements. The presence of tokens also causes majority
members to exaggerate their intragroup commonalities and the tokens’ otherness,
which reinforces the polarization and the isolation of tokens. Another interaction
dynamic is role entrapment of the tokens, which occurs if they assimilate into
their ascribed stereotypic roles for the sake of convenience or resignation because
constantly ‘fighting’ their stereotypic role requires time and much self-assertion.
Taken together, these dynamics diminish both career and promotion opportunities
of minority groups in the workplace.

We assume that minority and majority or rather group-size effects also exist in the
academic workplace and that the presented theories, together with intersectionality
help to explain social inequalities in postdoctoral dropout from academia. Inside
academia, there is no one employer, but rather many actors involved in hiring and
appointment decisions: appointment committees, professors, but also universities
and their managements. Both historically and empirically, the majority groups
inside academia include men, people with academic parents, and those without a
migration background, whereas women, people with non-academic parents, and
those with a migration background are the respective minority groups. In addition,
the intersections of these minority groups are even smaller minorities and therefore
prone to face multiple disadvantages.

Following the presented theories, members of the minority groups may be discrimi-
nated against for different reasons. Doctoral graduates who are members of one (or
several) minority groups could be disadvantaged in hiring decisions and contract
extensions, which increases their risk of dropout from academia. Or they could be
disadvantaged by group-size effects because they have no—or only a small number
of—role models and face a particularly high performance pressure due to their high
visibility inside academia, which could in turn lead to reduced well-being and a
higher likelihood of opting out. We assume that the described mechanisms hold for
all minority groups and increase their risk of dropout from academia.

To sum up, we assume that the social categories are directly associated with dropout
from academia. We expect that female doctoral graduates, those with a non-aca-
demic background, and those with a migration background have a higher risk of
dropout from academia than their respective majority groups; and as a result, also
drop out from academia more quickly after graduation. Furthermore, we assume
that these disadvantages reinforce each other and that the social categories are
intersectionally intertwined, which gives specific and additional risks of dropout.
The following Table 1 summarizes all expectations.
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Table 1: Hypotheses on the main and intersectional effects on postdoctoral dropout from
academia

. . - Effect on risk of
Inequality dimensions — minority groups

dropout

Main effects

H1a: female gender +
H1b: parental non-academic background +
H1c: migration background +
Intersectional effects

H2a: female gender # parental non-academic background +
H2b: parental non-academic background # migration background +
H2c: migration background # female gender +

4 Data & methods
4.1 Data & sample

We use data from the DZHW PhD Panel 2014 (Brandt/Briedis et al. 2020;
Brandt/Vogel et al. 2020), which was conducted by the German Centre for Higher
Education Research and Science Studies (DZHW). The target population of the
survey were people who had earned doctoral degrees at a German university in
the winter semester of 2013/14 or the summer semester of 2014. The data was
collected in five annual waves from 2015 to 2019, i.e., approximately one to five
years after the respondents’ doctoral graduation, and includes information on their
employment trajectories. The first wave was realized as a standardized postal survey,
and the subsequent waves were realized as standardized online surveys. The full
sample in wave 1 consists of 5,408 graduates.

We confine ourselves to those graduates who have completed their doctoral training
inside academia and are thus at risk of dropping out from academia after gradu-
ation. Therefore, we exclude graduates with no or a non-academic institutional
integration during doctoral training (—1,868 cases) and instead use a subsample of
graduates who have completed their doctoral training as employees of a university
or non-university research institution or within the framework of a structured
doctoral program or doctoral scholarship (3,540 cases). Due to incomplete data,
some cases needed to be excluded from the analysis sample: graduates who had not
indicated their date of graduation (-3 cases), who had not given any information
on their employment trajectories after graduation (-986 cases), and whose last job
episode was academic, had no ending date, but was also no longer running at
the last time of observation (-2 cases). Thus, the final analysis sample consists of
2,549 cases.
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Little’s (1988) test indicated that the (remaining) missing values were not missing
completely at random (x?: 4,057.79; 3,147 degrees of freedom; p: 0.00), which is a
violation of the complete case analysis assumption. Therefore, we applied multiple
imputation by chained equations with 7 = 25 imputations and 70 iterations and
used various auxiliary variables to replace missing values in all relevant variables
(see Table Al in the appendix for details on the imputation model). Following
the recommendation of White and Royston (2009), we additionally included the
event indicator (i.e., dropout from academia) and the Nelson-Aalen estimate of the
baseline cumulative hazard as auxiliary variables in the imputation model. Note that
both variables did not have any missing values and therefore were not imputed but
only used for estimating missing values in the other variables.

4.2 Variables

The dependent variable is duration in months from doctoral graduation undl either
a dropout from academia or the date of the last participation in the survey. The
data includes information on the beginning, ending, and academic setting of grad-
uates’ job episodes after doctoral graduation. This information was used to iden-
tify whether and when graduates have dropped out from academia. Postdoctoral
dropout from academia is defined as first indication of a non-academic job episode
after doctoral graduation. Of the 2,549 graduates in the analysis sample, 1,710
dropped out from academia during the observation period and 839 stayed inside
academia until their last participation in the survey and are thus right-censored.
Thus, we do not know whether these graduates will ultimately drop out from
academia or be able to obtain a permanent position inside academia.

The main predictors of interest are gender, parental academic background, and
migration background. Because this paper focuses also on their intersectional
effects, they are measured dichotomously with 1 indicating the respective minority
groups. Thus, gender is coded 1 for female graduates and 0 for male graduates.
The parental academic background is coded 1 if none of the graduates’ parents has
a university degree and 0 if at least one parent has a university degree. Following
Buche and Gottburgsen (2012), we assume that graduates have a migration back-
ground if they were born outside Germany or if at least one parent has migrated
to Germany. If both aspects do not apply, they have no migration background. To
test the intersections of the three social categories, we generate pairwise interaction
terms between them, which is the recommended analytical strategy for applying
quantitative methods to an intersectionality framework (Gross et al. 2016). See
Table A2 in the appendix for a description of all predictor variables.

To disentangle inequalities in dropout from academia, we control for discipline
and for several academic performance indicators. Previous research has shown that
these variables are associated with academic careers (Briedis et al. 2014; Enders/
Bornmann, 2001; Flother 2017; Franken 2020; Goldan et al. 2023; Jungbauer-
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Gans/Gross 2013; Konig et al. 2021; Leemann et al. 2010; Schulze et al. 2008;
Vogel 2020: 312f). More precisely, we control for the doctoral subject group in six
categories, the final grade of the doctorate (summa cum laude vs. other), research
productivity given by the numbers of publications and conference contributions
during doctoral training, both standardized by subject group, and for age at gradua-
tion.

4.3 Event history analysis

We use event history techniques that allow for analysis of the time until event
occurrence and of the influence that covariates have on the risk of experiencing
that event, while accounting for right-censored data structure. The event is dropout
from academia, the onset of risk is the month of doctoral graduation (# = 0), and
analysis time (#) is the time in months between doctoral graduation and event
occurrence or last participation in the survey, i.c., right-censoring.

We estimate semiparametric Cox proportional hazards models (Cox 1972), which
model the occurrence of an event as linear function of covariates (Allison 2014:
33ff; Cleves et al. 2016: 131ff). The dependent variable is a hazard rate, which
is the conditional probability that a particular graduate drops out from academia
at a particular time, given that the graduate is still inside academia at that time.
The Cox model assumes that the covariates multiplicatively vary the baseline hazard
function. It defines the hazard rate for the j® individual as

h(t ‘ X j) = ho(t)exp(x jﬁx)

where hg(t) refers to the baseline hazard rate, x j is a vector of covariates, and
By is the corresponding vector of regression coefficients to be estimated from the
data. Semiparametric means that Cox models are parametric insofar as the effects of
the covariates are assumed to be constant over time—i.e., “for any two individuals
at any point in time, the ratio of their hazards is a constant” (Allison 2014:
33) (proportional hazards assumption)—but that Cox models are nonparametric as
far as time is concerned because they do not require any assumption about the
distribution of events over time. The estimation method of Cox regression is partial
likelihood and depends exclusively on the ordering of events rather than the exact
times at which the events occur.

Regression diagnostics (Cleves et al. 2016: 205ff.) indicated no problems? except
for a violation of the proportional hazards assumptions for the final grade of the

2 We have also tested whether our analyses are sensitive to violations of the additional non-infor-
mative assumption, which means that the censoring times of randomly censored subjects are
not associated with the subject’s hazard of dropout at that time (Allison 2014: 15ff). To
test how sensitive our analyses are to violations of that assumption, we have re-estimated an
illustrative full model in two extreme ways with different alterations of the randomly censored
graduates in the data. First, we have altered them so that they experience a dropout from
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doctorate, i.e., that its effect on dropout varies over analysis time. Therefore, in the
Cox models the grade is interacted with analysis time, which allows for its non-pro-
portionality. As a result, its regression coefficient still indicates the effect on
dropout, but the respective interaction term with analysis time indicates how the
effect on dropout develops over time.

A limitation of our analytical strategy is that event history techniques on survey
data do not allow us to identify causal effects but only correlative associations. Yet
our research interest is on inter-individual differences by gender, parental academic
background, and migration background, each of which cannot be experimentally
manipulated. In addition, (a) these social categories are clearly exogenous and we
do not have any endogeneity issues with them; (b) we are able to model the dynam-
ics of dropout by using event history techniques (in contrast to cross-sectional
analyses); and (c) our analyses have a high external validity as we use survey data
with real behavior/dropout (compared to, e.g., measures of attitudes or preferences
within a factorial survey approach). Thus, we consider our analytical strategy most
suitable for our research interest.

5 Results

In the following, we first nonparametrically describe survival inside academia (sec-
tion 5.1). Nonparametric estimation means that there is no assumption about the
functional form of the survivor function and that the effects of covariates are not
modeled. Second, estimating semiparametric Cox regression models, we investigate
whether there are social inequalities in postdoctoral dropout from academia (sec-
tion 5.2). Third, we discuss our findings (section 5.3).

5.1 Description of postdoctoral survival inside academia

Figure 1 plots the estimator of Kaplan and Meier (1958), which is a nonparamet-
ric estimate of the survivor function. The survivor function is the conditional
probability of survival beyond a certain point in analysis time, given survival up
until that time, or rather the probability that there is no event prior to that time
(Cleves et al. 2016: 93ff.). It is equal to 1 at # = 0 and decreases towards 0 as #
approximates infinity. The x-axis shows analysis time in months, and the y-axis
shows the survivor function.?

academia at the time of their censoring. Second, we have altered their censoring times to
the largest possible observation time in the survey, i.c., the time of wave 5. In both cases,
regression coefficients and their statistical significance were very similar to those from the
original model (see Figure A2 in the appendix), which indicates that the models are not
sensitive to violations of the non-informative assumption.

3 See Table A3 in the appendix for more detailed statistics on survival inside academia. See
Figures Ala—c for the Kaplan-Meier survival estimates by each of the social categories. We
find that female doctoral graduates, those with a non-academic background, and those with a
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The survivor function drastically decreases in the first month after graduation (the
probability of survival beyond # = 1 is 71.3 percent)* and continuously declines
further in the subsequent months and years. However, note that the survivor func-
tion is only reliable until approximately # = 60. Thereafter, estimation is unreliable
because of too few cases left in the data.> Overall, the survivor function is already
relatively low in the first month following graduation, but until five years after
graduation it further and substantially decreases to 30.7 percent. Therefore, survival
inside academia after graduation appears to be the exception rather than the rule.

Figure 1: Kaplan-Meier survival estimates
1.00 -
0.80 -|

0.60 -|

0.40 -

Survivor function

0.20 -

1
0 12 24 36 48 60 72 84 96 108
Analysis time t

Note: multiply imputed data, results reported for m =1, N = 2,549.
Source: DZHW PhD Panel 2014 (4—0-0).

migration background drop out from academia after graduation as quickly as their respective
reference groups.

4 Note that we are likely to overestimate dropout in the first month after graduation due
to having defined the initial risk set based on the institutional integration during doctoral
training. Thus, some of the dropouts in the first month may in fact not occur exactly at that
time but rather (shortly) before the official date of doctoral graduation.

5 Note that the maximum analysis time is # = 107, which indicates that data collection did not
work perfectly, because then the maximum time would have been approximately 60 months.
However, beyond # = 60 (see Table A3 in the appendix), most graduates are censored anyway,
which means that the main analysis time in this paper aligns with the overall observation
period of the panel survey.
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5.2 Inequalities in postdoctoral dropout from academia

We estimate Cox regression models to test our hypotheses on social inequalities in
postdoctoral dropout from academia. In the following, we illustrate the effects of
interest by plots of the according point estimators. See Table A4 in the appendix for
the detailed regression models these plots refer to. The presented point estimators
are reported in the coefficient metric and can be transformed into the hazard-ratio
metric through exponentiation with the formula exp(8 A x) (Cleves et al. 2016:
132ff., 176f.).

Figure 2 shows the point estimators for the main effects of all social categories
both without and with controls. Against expectations, we find that gender, parental
academic background, and migration background are not statistically significantly
associated with dropout from academia. Thus, none of the expected main effects
can be confirmed (H1la—c).

Figure 2: Cox regression on postdoctoral dropout from academia—main effects of all
social categories

-0.056
h
.0.076 ~ Female gender (vs. male)
& i
|
0.016
0 0225 — Parental non-academic background (vs. academic)
a—
-0.006
_0_0215 — Migration background (vs. no)
B5—
T T } T ]
-2 -1 0 A 2

© M1 - without controls O M2 - with controls

Note: point estimators and 95 percent confidence intervals presented, multiply imputed
data, N = 2,549, M2 controls for doctoral subject group, final grade of the doctorate, numbers
of publications and conference contributions, and age at graduation.

Source: DZHW PhD Panel 2014 (4—0-0).

We now turn to the expected interaction effects. Maybe the social categories are not
associated directly with dropout from academia, but rather are associated only when
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their interrelations are taken into account. Figure 3 shows the point estimators for
all twofold interaction terms between the social categories both with and without
controls. Here again, we find no inequalities as none of the interaction terms is
statistically significantly associated with dropout from academia, which opposes
H2a—c. Taken together, we find that none of the hypotheses can be confirmed
because there are no main or intersectional effects of gender, parental academic
background, and migration background on postdoctoral dropout from academia.®

Figure 3: Cox regression on postdoctoral dropout from academia—interaction effects
of all social categories
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Note: point estimators and 95 percent confidence intervals presented, multiply imputed
data, N = 2,549, M4 controls for doctoral subject group, final grade of the doctorate, numbers
of publications and conference contributions, and age at graduation.

Source: DZHW PhD Panel 2014 (4—0-0).

6 With regard to the control variables (see Table A4 in the appendix), we find that they are
all statistically significantly associated with dropout from academia. Doctoral graduates from
engineering and computer sciences as well as those from social sciences, economics, and
law have a higher risk of dropout from academia than graduates from natural sciences and
mathematics. Graduates who have completed their doctorate with summa cum laude have
a lower risk of dropout, and the higher the number of both publications and conference
contributions, the lower the risk of dropout. Age at graduation is negatively associated with the
risk of dropout from academia.
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5.3 Discussion

The surprising finding of no inequalities in postdoctoral dropout from academia
raises the question of whether there are no inequalities or whether we are simply
not able to detect them. For example, in line with Mare (1980), it could be that
inequalities tend to exist prior to doctoral graduation, so that doctoral graduates
are such a preselected and high performing group that their chances of realizing
an academic career are truly based on meritocratic factors and are independent of
social categories.

To check the statistical power of our analyses, we have carried out a power analysis
and found that with the available sample size, we have a statistical power of 80 per-
cent to detect statistically significant effects with a coefficient size from +.1203.
Because the effects are very small for the social categories under study, these are not
statistically significant. Yet overall, the statistical power of our analyses is sufficient,
which is also reflected in the fact that we do find statistically significant effects for
the controls. Therefore, the data is sufficient for event history analyses on dropout
from academia.

We also carried out two robustness checks. First, it could be that disciplines are
an important sub context and inequalities only show when differentiating between
subject groups. To check whether the potential main and intersectional effects on
postdoctoral dropout differ by discipline, we have rerun the presented regressions
separately by doctoral subject group (see robustness check I in the appendix). How-
ever, these subject-specific analyses emphasized the finding of no inequalities in
dropout from academia, with one exception. In engineering and computer sciences,
female doctoral graduates, as well as those with both non-academic parents and a
migration background had a statistically significantly lower risk of dropout from
academia. Yet overall, the risk of postdoctoral dropout from academia does not
seem to vary by subject group.

Second, it could be that the expected inequalities do not exist with regard to
dropout from academia but rather with regard to the reasons for dropout and with
regard to the transition to the non-academic labor market after dropout. For exam-
ple, it could be that the members of a minority group are forced to drop out from
academia because their contracts expire without renewal, while members of the
respective majority group drop out from academia because of more attractive career
options outside academia. In that case, transition to non-academic employment
should be smooth and continuous for members of the majority group and difficult
for members of the minority group. To exclude the possibility that we have only
found no inequalities because they do not exist in dropout from academia but in
transition to the non-academic labor market after dropout, we have repeated our
regression analyses on these transitions among the subsample of graduates who have
dropped out from academia (see robustness check II in the appendix). However,
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we also found no differences in these transitions by the main and intersectional
categories.

Taken together, the expected inequalities are reasonable from a theoretical point of
view, in previous research there was some evidence for their existence, and the data
and statistical power are sufficient. Nevertheless, empirically we do not find any
inequalities, which suggests that there are no inequalities in postdoctoral dropout
from academia. However, there are still reasons why we may not be able to detect
existing inequalities.

First, minority groups may be more selective with regard to unobserved predictors
that decrease the risk of dropout from academia (e.g., better social skills, being
more ruthless) and neutralize their ascribed disadvantaged position associated with
being member of a minority group. This line of argumentation is, for example,
supported by Zimmer (2021) who found that the chances of being appointed to
a full professorship do not differ between junior professors from privileged and
underprivileged educational families because the latter lack bourgeois serenity and
are therefore particularly zealous and take shorter periods of parental leave.

Second, in the case of gender, it could be that discrimination against women and
gender mainstreaming to promote women’s academic career advancement result in
opposite effects that neutralize each other so that overall, there is no main effect of
gender. However, with the data at hand we cannot check this presumption.

ird, in the case of migration background, it could be that the effects ditfer
Third, in th f migration background, it could be that the effects differ by
home country and as long as we do not account for that, we cannot detect the
possibly existing associations. Unfortunately, because there are only a few graduates
with a migration background in the data, we cannot further differentate these
groups in analyses.

Finally, a more general reason could also be that inequalities in postdoctoral
dropout from academia only show in longer-term data, i.c., data that covers more
than five years after graduation, because obtaining a permanent position inside
academia—which is the only way to avoid dropout from academia in the long
term—usually takes more than five years.”

6 Conclusions

Building on the intersectionality approach and ambiguous empirical evidence of
inequalities in academic careers, this paper aimed to provide new insights into the
empirically contested question of whether there are social inequalities in academic

7 The German law on academic employment (“Wissenschaftszeitvertragsgesetz”) provides that
researchers can be employed on temporary contracts in academia for up to six years before
doctoral graduation and up to another six years after graduation (nine for medicine), unless
the positions are funded by third parties. This period can be extended for parents by two years
for each child born within this period.
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careers. Inequalities in access 70 and chances of realizing an academic career are
problematic because they restrict the career opportunities of certain groups and let
their scientific potentials go unused. In addition, they are forbidden by law. Knowl-
edge of inequalities is important to identify measures to address them. Therefore,
we have examined whether there are main and intersectional effects of gender,
parental academic background, and migration background in postdoctoral dropout
from academia. We would like to emphasize that we do not assume that dropout
per se is negative and that the ideal-typical realization of an academic career is
preferable. Quite the contrary, doctoral graduates can be professionally successful
both inside and outside academia. The focus of the problem is not dropout from
academia itself but rather when the chances of staying within academia depend on
social characteristics.

We have derived our hypotheses against the background of the intersectionality
approach complemented by theories on minority and majority groups in the
workplace. We expected that female doctoral graduates, those with non-academic
parents, and those with a migration background are more likely to dropout from
academia than their respective reference groups. In addition, we expected that these
social categories are intersectionally intertwined and cause specific and additional
inequalities in dropout. We referred to doctoral graduates because they fulfill the
general requirements for an academic career but have not yet realized one and could
still opt for a non-academic career. To test our expectations, we used panel data
on the employment trajectories of doctoral graduates in Germany over a period of
five years following their graduation and event history techniques on postdoctoral
dropout from academia.

The results indicated that survival inside academia after doctoral graduation appears
to be the exception rather than the rule, but that there are no inequalities by gender,
parental academic background, or migration background, or their intersections
in postdoctoral dropout from academia. Our study contributes to the literature
by explicitly examining intersectional inequalities in academic careers, which has
hardly been done in previous research and is a more accurate depiction of reality
than confining research to the main effects of the social categories only. Thereby,
we were able to provide new insights into social inequalities in academic careers
for which previous empirical findings were ambiguous. Having used panel data,
we were also able to control for discipline and academic performance and to use
time-related analysis methods.

Our study is a first step in studying inequalities in dropout from academia. Nev-
ertheless, in the future, more research is needed to challenge our finding that
there are no inequalities after doctoral graduation, which we would like to actively
encourage. Future research could study postdoctoral dropout from academia over
a longer period and inequalities in the chances of eventually being appointed to a
chair, an undertaking which will be possible upon the publication of subsequent

hittps://dol.org/10.5771/8783748925500-130 - am 22.01.2028, 12:07:03. https://www.Inllbra.com/de/agh - Open Access -


https://doi.org/10.5771/9783748925590-130
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/

150 Lea Goldan/Aaron Bohlen/Christiane Gross

survey waves of the DZHW PhD Panel 2014. In addition, future research could
also examine other social categories, e.g., parenthood and health.

We would like to point out this paper’s limitations. Firsz, the dichotomous measure-
ment of the social categories is a severe simplification and does not correspond to
the complexity of these categories. However, a more differentiated measurement
was hardly possible with the data. From a methodological point of view, the
dichotomous measurement also helped us to reduce the complexity that is inherent
to the categorical intersectionality approach (McCall 2005), and a more extensive
measurement would have been detrimental to the generation and interpretation of
the interactions. In addition, our measurements correspond to those from previous
research. Nevertheless, we see our study only as a first and non-conclusive step in
the investigation of intersectional inequalities in academic careers.

Second, the identification of dropout from academia may not be entirely accurate
and comparable between graduates because of the way the data was collected. In
each survey wave, the graduates were asked to indicate whether their job episodes
were academic or not; however, what an academic job is, is not always straightfor-
ward and sometimes lies in the eye of the beholder. The definition may depend on
criteria such as working tasks and labor market sector, and the criteria used may
differ between graduates.

Third, we have controlled for academic performance to disentangle inequalities in
dropout. However, it may be that differences in academic performance in fact result
from discrimination and that they are thus rather proxies for discrimination that
mediate inequalities in dropout from academia than meritocratic controls.

Fourth, our observation period is somewhat limited. With five years after gradu-
ation, we have only studied mid-term dropout from academia. Against the back-
ground of the German law on academic employment, a longer observation period
would have been desirable. Accordingly, our analyses do not allow any statement
about whether graduates who were still inside academia when last observed will
eventually be able to realize an academic career and to obtain a permanent position
inside academia.

Finally, event history techniques do not allow us to identify causal effects but only
correlative associations. Since our research interest is on inter-individual differences
in postdoctoral dropout from academia between members of different ascriptive
social categories, and event history techniques at least account for dynamics, our
analytical strategy is the best available approximation of the causal effect.

The fact that we found no inequalities in postdoctoral dropout from academia
raises the question of whether there are no such inequalities or whether we were
simply not able to detect them. Especially against the background of the repeatedly
confirmed phenomenon of the leaky pipeline, this finding is surprising and worthy
of discussion. We have suggested several reasons for the finding—inter alia, the
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opposite effects of gender mainstreaming and discrimination against women having
a neutralizing effect on each other, effects of having a migration background differ-
ing by home country, inequalities in dropout from academia only showing in the
long term. However, with the data at hand we were unable to check these presump-
tions. Yet we have carried out robustness checks and tested whether inequalities
only show in some disciplines and whether our expected risk groups have more
difficulties in taking up new jobs after dropout. However, we found no differences
by subject group and also no social inequalities in transition to the non-academic
labor market.

Further explanations could be related to the aforementioned limitations of our
study but also to selections prior to doctoral graduation. Previous research has
repeatedly shown that there are social inequalities in participation in, and comple-
tion of, higher education. Therefore, doctoral graduates may be such a preselected
and high-performing group that characteristics other than social determine their
chances of realizing an academic career. In addition, it could also be that minority
groups are more selective with regard to unobserved predictors that decrease the risk
of dropout from academia (e.g., better social skills, being more ruthless) and again
neutralize their ascribed disadvantaged position associated with being a member of
a minority group. As long as other studies do not come to different conclusions, our
findings allow for cautious optimism regarding inequalities in academic careers.
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Appendix
Table Al: Imputation model
Variables % missing # complete  #imputed Estimator
Dropout from academia® .00 2,549 0 Logit®
Nelson-Aalen estimate of the baseline .00 2,549 0  Propensity
cumulative hazard function® mean match-
ing®
Gender 27 2,542 7 Logit®
Parental academic background .90 2,526 23 Logit®
Migration background 2130 2,006 543 Logit?
Doctoral subject group 35 2,540 9 Multinomial
logit?
Final grade of the doctorate .04 2,548 1 Logit®
Number of publications 1.29 2,516 33 Propensity
mean match-
ing*
Number of conference contributions 6.04 2,395 154 Propensity
mean match-
ing®
Age at graduation 12 2,546 3 Propensity
mean match-
ing®
Educational trajectory® 2.86 2,476 73 Logit®
Formal type of doctoral training? .00 2,549 0 Multinomial
logit?
Size of professional network? 1.06 2,522 27 Logit?
Subjective career prospects inside 333 2,464 85 Ordered logit
academia®
Subjective career prospects outside 3.30 2,465 84 Ordered logit
academia®
Life goal: having good opportunities for .59 2,534 15 Ordered logit
career advancement?
Life goal: working in a managerial pos- .63 2,533 16 Ordered logit
ition?
Life goal: managing and leading other .55 2,535 14 Ordered logit
people?
Life goal: earning a lot of money? 51 2,536 13 Ordered logit
Life goal: expanding my mental horizon? .55 2,535 14 Ordered logit
Life goal: further developing my abilities? .55 2,535 14 Ordered logit
Life goal: developing my personality® .67 2,532 17 Ordered logit
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Variables % missing # complete  #imputed Estimator
Support: someone who helped with 1.22 2,518 31 Ordered logit
questions about the content of my doc-

torate®

Support: someone who helped 1.22 2,518 31 Ordered logit
with methodological/technical questions

about my doctorate?

Support: someone who supported me 1.26 2,517 32 Ordered logit
with their expertise?

Support: someone who motivated me to 1.22 2,518 31 Ordered logit
work on my doctorate®

Support: someone who gave me joy in 1.26 2,517 32 Ordered logit
research?

Support: someone who considered my 1.29 2,516 33 Ordered logit
research project as important?

Support: someone who supported me 1.29 2,516 33 Ordered logit
emotionally?

Support: someone who would listen to 1.29 2,516 33 Ordered logit
my worries and problems?

Support: someone who encouraged me 1.49 2,51 38 Ordered logit
in difficult times?

Support: someone who put me in touch 1.29 2,516 33 Ordered logit
with researchers at other universities and

research institutions®

Support: someone who put me in touch 1.22 2,518 31 Ordered logit
with people who were particularly rele-

vant for my research topic®

Support: someone who supported me in 1.22 2,518 31 Ordered logit
expanding my scientific contacts and net-

works?

Self-efficacy: in difficult situations | can .94 2,525 24 Ordered logit
rely on my abilities®

Self-efficacy: | can handle most problems .98 2,524 25 Ordered logit
well on my own?®

Self-efficacy: | can usually solve well even 1.02 2,523 26 Ordered logit
strenuous and complicated tasks®

Academic career intention? 2.20 2,493 56 Ordered logit

Note: @ auxiliary variables, ® augmented, ¢ propensity mean matching with five nearest neigh-

bours.
Source: DZHW PhD Panel 2014 (4—0-0).
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Table A2: Description of variables

Variables Description Categories Per cent/ D
mean
Gender Graduates’ gender Female 48 .50
Male .52
Parental academic None of the graduates’ parents hasa Yes: non-aca- 49 .50
background university degree demic
No: academic 51
Migration back- Graduates were born outside Ger- Yes: migration a7 37
ground many or at least one parent has background
migrated to Germany No: no migra- 83
tion background
Doctoral subject  Subject group of the doctorate Natural sci- 39 1.55
group ences, mathe-
matics
Engineering, a7
computer sci-
ences
Social sciences, 20
economics, law
Humanities, art 10
Medicine .07
Other .06
Final grade of the  Respondents’ doctoral graduation Summa cum .27 45
doctorate grade laude
Other 73
Number of publi-  Number of scientific publications a7 1.20
cations that have been published during doc-
toral training, standardized by sub-
ject group
Number of confer- Number of presented posters and a7 114
ence contributions given talks at scientific conferences
during doctoral training, standard-
ized by subject group
Age at graduation  Age in the year of doctoral gradua- 3173 3.63

tion

Note: multiply imputed data, results reported for m =1, N = 2,549.
Source: DZHW PhD Panel 2014 (4—0-0).
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Table A3: Survival statistics over analysis time

Survivor Standard
t  #atrisk # dropouts # censored [95 % conf. int.]
function error
1 2,549 732 1 713 .009 .695 730
2 1,816 47 1 .694 .009 .676 112
3 1,768 40 0 679 .009 .660 .696
4 1,728 45 2 .661 .009 .642 .679
5 1,681 33 0 .648 .010 .629 .666
6 1,648 39 0 633 .010 .614 .651
7 1,609 34 0 619 .010 .600 .638
8 1,575 34 0 .606 .010 .587 625
9 1,541 32 0 .593 .010 574 .612
10 1,509 20 0 .586 .010 .566 .604
n 1,489 31 0 573 .010 .554 .592
12 1,458 250 50 .566 .010 546 .585
24 1,158 180 63 466 .010 447 486
36 915 n7 104 394 .010 375 413
48 694 67 31 340 .010 321 .359
60 316 297 307 .010 .288 326
72 10 0 10 295 .010 274 315

Note: multiply imputed data, results reported for m =1, N = 2,549.
Source: DZHW PhD Panel 2014 (4—0-0).
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Figure Ala—c: Kaplan-Meier survival estimates by social categories

a) By gender
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c) By migration background
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Note: multiply imputed data, results reported for m =1, N = 2,549.
Source: DZHW PhD Panel 2014 (4—0-0).
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Figure A2: Cox proportional hazards models on dropout from academia—illustration of
whether analyses are sensitive to violations of the non-informative assumption

e - Female gender (vs. male)
—%— - Parental non-academic background (vs. academic)
_ﬁ:;_ - Migration background (vs. no)
% - Doctoral subject: natural sciences, math (= ref.)
i E - Doctoral subject: engineering, computer science
:%_—E - Doctoral subject: social sciences, economics, law
——-GT'_—:— - Doctoral subject: humanities, arts
- = - Doctoral subject: medicine
—El_e—_s ; - Doctoral grade: summa (vs. other)
E ~Number of publications
KEI— : - Number of conference constributions
e; - Age at graduation
42 0 2 4

|0 Standard analysis (M2) O First alteration ¢ Second alteration

Note: point estimators and 95 percent confidence intervals presented, multiply imputed
data, N = 2,549.
Source: DZHW PhD Panel 2014 (4—0-0).
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Table A4: Cox proportional hazards models on dropout from academia
Variables Bivariate M1 M2 M3 M4
Gender: female (ref.: male) —-.056 —-.056 -.076 -.049 —-.087
(.049) (.049) (.051) (.072) (.074)
Parental academic background: .016 .016 -.022 .005 -.037
non-academic (ref.: academic) (.049) (.049) (.049) (.07) (.072)
Migration background: yes (ref.: -.005 -006 -.021 —-.042 -.069
no) (.069) (.069) (.070) (124) (124)
Female gender # non-academic -.007 .0Mm
parental background (.097) (.098)
Non-academic parental back- .089 .067
ground # migration background (142) (142)
Migration background # female -.015 .037
gender (143) (144)
Doctoral subject group (ref.: natu-
ral sciences, mathematics)
Engineering, comp. sciences 348" 346"
(.070) (.070)
Social sciences, economics, law 183** 182*
(.068) (.068)
Humanities, art -093 —-093
(.095) (.095)
Medicine .015 .015
(108) (108)
Other .210* 212¢
(103) (103)
Final grade of the doctorate: —189*** —-189*
summa (ref.: else) (.076) (.076)
Number of publications —-.062* —-.061*
(.029) (.029)
Number of conference contribu- =127 =127
tions (.031) (.031)
Age at graduation -.027*** -.027***
(.007) (.008)
Interactions with analysis time t
# Final grade of the doctorate: —-.013** —-.013**
summa (.004) (.004)
Likelihood-ratiox2 1.68 160.32*** 2.55 160.70***
N 2,549 2,549 2,549 2,549

Note: point estimators in coefficient metric presented, standard errors in parentheses, multi-
ply imputed data; significance: * p <.05, ** p <.01, *** p <.001.
Source: DZHW PhD Panel 2014 (4—0-0).

https://dol.org/10.5771/8783748925500-130 - am 22.01.2026, 12:07:03.



https://doi.org/10.5771/9783748925590-130
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/

164 Lea Goldan/Aaron Bohlen/Christiane Gross

Robustness check I: Postdoctoral dropout from academia by doctoral subject group

Figure A3: Cox regression on postdoctoral dropout from academia—main effects of all
social categories by doctoral subject group
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O Natural sciences, mathematics O Engineering, computer sciences
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Note: point estimators and 95 percent confidence intervals presented, multiply imputed
data, N = 2,549.
Source: DZHW PhD Panel 2014 (4—0-0).
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Figure A4: Cox regression on postdoctoral dropout from academia—interaction effects
of all social categories by doctoral subject group
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Note: point estimators and 95 percent confidence intervals presented, multiply imputed
data, N = 2,549.
Source: DZHW PhD Panel 2014 (4—0-0).

Robustness check Il: Transition to the non-academic labor market

To exclude the possibility that we have found no inequalities because they do
not exist in dropout from academia but only in transition to the non-academic
labor market following dropout, we have repeated our regression analyses on a
different outcome variable among the subsample of graduates who had dropped out
from academia and who were not self-employed in the first job episode following
dropout (N = 1,500). The new outcome variable differentiates between smooth
and difficult transitions with the latter being the event under study. Transition to
the non-academic labor market is smooth if the next job begins no later than two
months following dropout and is permanent and/or in a high position (n = 580).
High positions are defined as jobs with management responsibilities and those
in the upper or higher grade of the civil service. By contrast, transition to the
non-academic labor market is difficult if graduates are temporarily unemployed
(i.e., the next job begins three or more months following dropout), their next job is
temporary, or not in a high position (n = 920).
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See the following Figures A5 and A6 for the key results of Cox regression and
Table A5 for the detailed regression models these plots refer to. We again find no
social inequalities in transition to the non-academic labor market.®

Figure A5: Cox regression on difficult transition to the non-academic labor market—
main effects of all social categories
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o M5 - without controls O M6 - with controls

Note: point estimators and 95 percent confidence intervals presented, multiply imputed
data, N = 1,500, M6 controls for doctoral subject group, final grade of the doctorate, numbers
of publications and conference contributions, and age at graduation.

Source: DZHW PhD Panel 2014 (4—0-0).

8 To ensure that this finding is not biased due to sample restrictions, we have also repeated
these analyses with the same analysis sample but additionally including graduates with no
or a non-academic institutional integration during doctoral training (3,844 cases of whom
1,278 experienced a difficult transition). However, the result that there are no social inequali-
ties in transition to the non-academic labour market was robust.
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Figure A6: Cox regression on difficult transition to the non-academic labor market—
interaction effects of all social categories
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Note: point estimators and 95 percent confidence intervals presented, multiply imputed
data, N = 1,500, M8 controls for doctoral subject group, final grade of the doctorate, numbers
of publications and conference contributions, and age at graduation.

Source: DZHW PhD Panel 2014 (4—0-0).
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Table A5: Cox proportional hazards model on difficult transition to the non-academic labor

market
Variables Bivariate M5 M6 M7 M8
Gender: female (ref.: male) —-.052 -.054 -.092 -162 —191
(.066) (.066) (.071) (.099) (102)
Parental academic background: non-aca- -104 -106 -8 -167 =179
demic (ref.: academic) (.066) (.067) (.067) (.099) (.099)
Migration background: yes (ref:: no) .064 .059 .086 .039 .043
(.097) (.098) (100) (173) (176)
Female gender # non-academic parental 166 153
background (134) (135)
Non-academic parental background # -099 -.058
migration background (.206) (-210)
Migration background # female gender 162 168
(.205) (207)
Doctoral subject group (ref:: natural sci-
ences, mathematics)
Engineering, computer sciences .025 .030
(.098) (.098)
Social sciences, economics, law .220* .205*
(.094) (.095)
Humanities, art —.005 —-.008
(125) (125)
Medicine 209 .205
(159) (-161)
Other 129 126
(149) (149)
Final grade of the doctorate: summa cum 182 185
laude (ref.: other) (M5) (M5)
Number of publications —-.028 —-.028
(.037) (.037)
Number of conference contributions -.033 —-.033
(.033) (033)
Age at graduation —-.035"" -036™
(.om) (012)
Interactions with analysis time t
# Final grade of the doctorate: summa .000 .001
(.005) (.005)
Likelihood-ratio X? 5.81 782.85* 9.88 842.24™*
N 1,500 1,500 1,500 1,500

Note: point estimators in coefficient metric presented, standard errors in parentheses, multi-
ply imputed data; significance: * p <.05, ** p <.01, *** p <.001.

Source: DZHW PhD Panel 2014 (4—0-0).
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