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Abstract

Purpose: This study examines the relationship between gender, nationality, 
care responsibilities for children, and the psychological work climate of 
researchers.

Basic Design: Based on a dataset of approximately 2,900 cases, the main 
effects of gender and nationality, their interaction effect and the interac-
tion effects of gender with care responsibilities for minor children, and with 
hierarchical position are considered in relation to work climate. Dummy re-
gressions and t-tests were performed to estimate and compare the means 
and regression parameters of the perceived group climate and the view of 
leaders as evaluated by researchers. The dataset used was taken from a full 
survey of employees of the Max Planck Society, which is one of Germany’s 
largest research organizations with over 80 facilities and institutes in various 
disciplines and a focus on basic research.

Results: Gender differences concerning the evaluation of the work climate 
are particularly pronounced among doctoral candidates and researchers 
who have a non-EU nationality. Gender gaps increasingly level out with 
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each successive career step. Additionally, a main effect of gender and a weak 
interaction of gender and care responsibility for minor children was sup-
ported by the data. A main effect of nationality on work climate ratings was 
found but could not be meaningfully interpreted.

Interpretation and Relevance: The interaction effect between gender and 
the position of  a researcher can be interpreted as being a product of  the 
filtering mechanism of  the research system. With this interpretation, the 
results of  the study can plausibly be explained in the light of  previous 
research that concludes that female researchers face higher career hurdles 
than male researchers.

Keywords: Team climate Inventory; CPE questionnaire; leadership; 
intersectionality; survey; gender gap

Since 2005, The European Charter for Researchers…
… aims to contribute to a productive and conducive relationship between 
researchers and their employers or funders. The paper, published by the Euro-
pean Commission, has since been endorsed by some 1,300 research organizations 
throughout the European Union (EU) and associated countries. With their sig-
nature, the research organizations commit themselves to the guiding principles of 
the charter and thus also to combat all forms of discrimination, to provide equal 
working conditions for men and women, and to enable nationally and interna-
tionally mobile scientific careers (EURAXESS 2021).

The European Charter for Researchers is not the only effort being made to 
improve working conditions in the research system. The work and objectives of 
the European University Association as the representative of the university man-
agement, Eurodoc for early career researchers, the EURAXESS platform for the 
promotion of the mobility of researchers, or Science Europe as the representative 
of the research performing and funding organizations in Europe are complemen-
tary and share the same objectives. These efforts of versatile international and 
national actors have in common the pursuit of the creation of a fair and sustain-
able as well as inclusive research culture. Despite these laudable efforts, there is a 
great deal of scientific evidence that shows that the system of scientific research in 
its current form marginalizes women, foreign researchers, and those with caregiv-
ing responsibilities (Zacharia et al., 2020, pp. 34–35; Schraudner et al., 2019, p. 64 
ff; NASEM, 2018; Gewinner in this collection).

However, just because these marginalization effects are known and docu-
mented does not mean that they are relevant in their effect size and pertinent for 
individual research institutions. “We don’t have anything like that,” is still a com-
mon argument from skeptics in practice, which puts the burden of proof back on 
those who advocate for a more inclusive work climate in research. Thus, there is 
a constant need for an evaluation of the situation and for gathering quantitative 
evidence of systemic marginalization processes in science, to the same extent as 
there is in other areas of society.
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Current research lacks analytical assessments concerning the extent to which 
the sociodemographic attributes of a researcher influence his or her working cli-
mate. Few prestigious projects provide statements on the characteristics of the 
working climate and the extent of marginalization in science within the European 
Research Area. One of the exceptions to this tendency is a full-scale survey on 
working climate that the German Max Planck Society (MPG) conducted in its 
institutions, in which more than 9,000 of its scientific and non-scientific employ-
ees participated. The data from this survey form the basis of this article.1

The MPG is one of Germany’s largest research organizations, with over 80 
facilities and institutes focusing on basic research in various disciplines. The data-
set obtained from the internal survey conducted by the MPG is the world’s largest 
sample of research on work climate under (comparatively) the most homogene-
ous organizational and national context conditions to date. Of all the surveys 
conducted in this context, the MPG study is also the only one that surveys work 
climate using items validated in psychological studies that can be combined into 
robust indices.

This study focuses on the examination of the relationship between the gen-
der2 of a researcher and the work climate he or she perceives. Using a dataset 
with around 2,900 cases of MPG researchers, the intersections of gender with 
other sociodemographic characteristics such as nationality, care responsibility for 
underage children, and hierarchical position, are considered. In addition, there 
is also a consideration of the main effect of nationality. The article provides an 
analytical inventory of marginalization in top research in addition to organiza-
tion-wide benchmarks and can serve as an orientation for concrete organizational 
countermeasures for the MPG and beyond.

The article starts with the definition of  the object of  study, namely, work 
climate. This is followed by an overview of  the current state of  research on the 
relationship between gender and perceived work climate in the research work-
place. The hypotheses underlying this study were derived from the current state 

1Other relevant projects are, first, the surveys of the so-called MORE projects 1 to 4.  
Within the framework of MORE, the mobility patterns and career paths of EU re-
searchers within and outside the European Research Area are investigated. Some 
8,500 researchers participated in the survey conducted in 2019 (PPMI, IDEA Consult, 
and WIFO, 2021, p. 47). Second, a global survey of 32,000 STEM researchers con-
ducted as part of the Gender Gap in Science project funded by the International Sci-
ence Council and other partner organizations provided comprehensive insights into 
the different perceptions of the working climate and conditions of male and female 
researchers (Guillopé & Roy, 2020). Third, in 2020, the UK Wellcome Trust presented 
the results of a large-scale survey on research work culture, in which over 4,200 re-
searchers – mostly working in the UK – participated.
2This study uses the term “gender,” which relates to a person’s identity, whereas “sex” 
refers to a person’s physical characteristics at birth. In the questionnaire underlying 
the dataset, respondents were asked to “Please indicate your gender.” The purpose of 
the survey was thus to capture self-ascribed gender identities. Accordingly, this study 
also uses the term “gender” throughout.
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of research. In the next section, the context conditions of  the MPG are mapped 
out before the methodology section presents the dataset that was used, and 
describes the outcome, predictor, and interaction variables. The data were sub-
jected to linear regression with dummy variables and t-tests, and the methodo-
logical requirements of  these evaluations are also explained in this section. The 
results of  the data analysis are subsequently presented before the findings are 
interpreted. The article ends with a conclusion that summarizes the main results 
and discusses the theoretical and practical relevance of  the findings and the limi-
tations of  the study.

Literature Review

Work Climate as a Research Object and Its Relevance

Work climate can be understood as being the

[…] shared perceptions of and the meaning attached to the poli-
cies, practices, and procedures employees experience and the 
behaviors they observe getting rewarded and that are supported 
and expected […]. (Schneider et al., 2013, p. 362)

Following this definition, a distinction must be made between the psychological 
and organizational work climate (Ostroff  et al., 2013). Whereas the psychological 
climate is concerned with individual workplace perceptions, the organizational 
climate explicitly refers to the views on the work climate shared by employees. 
In this context, a distinction should also be made concerning organizational cul-
ture. While the work climate is formed by the employees’ views on their organi-
zational practices, policies, and procedures, the organizational culture deals with 
the often implicit and shared basic assumptions that lead to the emergence of 
certain practices, policies, procedures, and other artifacts (Kuenzi and Schminke, 
2009; Ostroff  et al., 2013).

The present study deals with the psychological work climate of a researcher, 
and hence with their individual perception of the research group they are assigned 
to. The psychological work climate can be divided into five main areas in addi-
tion to organizational and subsystem attributes (James and Sells, 1981): job char-
acteristics, role characteristics, leadership characteristics, workgroup, and social 
environment characteristics (Parker et al., 2003). This study focuses on leadership 
and workgroup characteristics.

The work climate stands in a complex relationship to the concept of work-
place discrimination, which is the leitmotif  of this edited collection. While work 
climate concerns general opinions and attitudes toward the workplace, discrimi-
nation – understood as the differential treatment of individuals based on func-
tionally irrelevant status cues (Merton, 1972) – is a concrete experienced behavior. 
In this sense, those who experience discrimination, bullying, or persistent inci-
vility will logically change their attitude to the workplace, that is, perceive it as 
having a different, more negative work climate. Accordingly, empirical surveys on 
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discrimination in the workplace justified their relevance by the consequences that 
discrimination has on the work climate and individual attitudes to work (Triana 
et al., 2015; Appelbaum et al., 2012). At the same time, the work climate can 
either be a breeding ground for discrimination and other experiences of non- 
scientific misconduct at work, or the basis for effective protection against it  
(Willness et al., 2007; Giorgi et al., 2016). This is particularly true for sub-dimen-
sions of the work climate such as the diversity, ethical, or the psychosocial safety 
climates (Boehm et al., 2014; Dalton et al., 2014; Bond et al., 2010). The work 
climate can thus be regarded as an antecedent, a consequence, and a moderator 
of discrimination experiences.

It can be assumed that non-scientific misconduct, be it discrimination, bul-
lying, or other uncivilized behavior is primarily reflected on the climatic level. 
Those affected might view the participatory security in the group or the relation-
ship to their supervisor critically even before they perceive themselves as being 
affected by discrimination or bullying. Hodgins et al. (2020) describe this phe-
nomenon concerning bullying in organizations as the third face of power, which 
refers to the preconscious influences people experience that may lead them to 
act against their own interests. Accordingly, people who experience non-scientific 
misconduct must deal with whether they want to view themselves as being dis-
criminated against or bullied, whether this understanding would be intersubjec-
tively tenable by their colleagues or a complaints body, and whether they want to 
take measures to address the situation. In contrast, work climate – especially in 
its role as a necessary precursor of potential discrimination experiences – enables 
a more comprehensive assessment of whether and to what extent certain groups 
of people experience justified or unjustified unequal treatment in the workplace.

Theoretical Assumptions

The theoretical assumptions of the study are mainly based on social role theory 
and especially its extension, namely the role congruency theory. Here, following 
Bates (1956), a social role is understood as a more or less integrated and related 
pattern of social norms that is distinguishable from other norm patterns. Norms, 
in turn, are behavioral expectations (including stereotypes) that are consistently 
addressed to the members of a group and are enacted and reproduced, at least by 
some members of the group. Stereotypes arise when people observe the behavior 
of other people with certain characteristics (such as gender, class, ethnicity, or 
religion) and conclude that the behavior of the respective characteristic group 
results from group membership and not individual preferences (Eagly and Wood, 
2012). In a society, people are confronted with different stereotypical role expec-
tations within the social structure according to their respective position, which 
they can either accept or reject. The acceptance or rejection of a social role rep-
resents a process of negotiation between the self  and its environment (parents, 
partner, employer, community, etc.) as a result of which a person reproduces, 
modifies, or completely rejects an expected role (Eagly and Wood, 2012). If  an 
individual takes on a role, he or she increasingly adapts to this role during sociali-
zation by developing specific character traits and skills, and the line between role 
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expectation and the supposed “natural predisposition” to a certain behavior 
becomes increasingly blurred (Eagly and Wood, 2012).

By observing purely superficial characteristics, in-groups and out-groups are 
created by collectives of individuals through the process of stereotyping described 
above. Such group memberships can be promoted or discriminated against by 
the observer, depending on their position as a member of the respective in- or 
out-group (Tajfel and Turner, 2004). The present study assumes that scientific 
jobs are still characterized by stereotypes that superficially attribute an overall 
higher competence to men compared to women – by both men and women alike. 
Williams et al. (2014) call this phenomenon the “Prove-It-Again” bias (see also 
Moss-Racusin et al., 2012; Sobieraj and Krämer, 2019; Oh et al., 2019). Further-
more, women are significantly more affected by sexism, sexual harassment, and 
sexual discrimination in the workplace, as was already demonstrated based on 
the population targeted in this study (Schraudner et al., 2019, p. 64 ff).

Current research provides ample evidence that the pressure for women to 
assume a domestic role and the likelihood of negative stereotyping as being less 
competent or committed in the workplace increases when the woman is perceived 
as a mother (Williams et al., 2014; Williams, 2005; Eagly and Wood, 2012).

Therefore, it can be assumed that the stereotypical discrimination of women, 
and especially mothers, in occupations that are not regarded as typical female 
domains leads to a different perception of the work climate on the part of women 
than of men.

The differentiation of (German) society according to gender roles not only 
leads to women being stereotypically ascribed greater responsibility for caring 
for children and other dependents but also to women assuming this responsibility 
more frequently than men. In Germany, mothers, whether they are single parents 
or in a relationship, invest an average of about 80 percent more time in care work 
than men (Institute for Social Work and Social Education, 2020, p. 16). Accord-
ingly, it can be assumed that, on average, female researchers with care responsi-
bilities perceive a higher double burden of work and “private life” than is the case 
for male researchers with care responsibilities.

It was thus predicted that the perception of the psychological work climate 
will generally be less positive for female researchers than for males, and even less 
so for female researchers with underage children at home.

H1. Female researchers perceive their work climate less positively than 
their male colleagues.

H2. Female researchers that have children under the age of 18 in their 
household perceive their work climate less positively than male research-
ers in general, male researchers with children, and female researchers 
without children or with older children.

According to role congruency theory, it was also assumed that professional 
pressure and, as a consequence, the probability of professional failure increases 
more strongly among women compared to men at each level of the hierarchy. 
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According to Eagly and Karau (2002), this is because management positions are 
closely linked to a masculine role stereotype, whereby women are regarded as 
being less qualified to fill a leadership position and are more critically evaluated 
if  they behave appropriately in a leadership role and thereby deviate from their 
stereotypical gender role.

H3. The gender gap in the perception of work climate increases with 
higher career levels.

Like gender, the characteristic of nationality (here synonymous with citizen-
ship) represents different role stereotypes and realities of life with which experi-
ences of discrimination can be associated. Firstly, the assumptions of social role 
theory apply to foreign employees as well. Such processes of demarcation of a 
national in-group and devaluation of a foreign out-group can also be observed 
if  the members of the supposed out-group come from the same language and 
cultural area. This is exemplified by Köllen (2016) for employees with German 
nationality in Austria (see also Dietz et al., 2015).

Secondly, job mobility is often accompanied by higher levels of social disin-
tegration. If  a person moves to another country for a temporary research posi-
tion, or even permanently, they are confronted with a different everyday language 
and possibly also traditions, values, and behaviors that might diverge significantly 
from those of their home country. It also becomes more difficult to maintain 
social contact with family and friends when living abroad.

Thirdly, in the sense of cultural studies, different cultural areas can be assumed, 
which are defined by shared values and norms, also regarding the work context, 
and are compatible with each other to varying degrees (Hofstede, 2001). Accord-
ingly, the greater the cultural distance between an employee and the culture of 
their workplace, the more adaption efforts become inevitable, for example, con-
cerning the language used or organizational processes that need to be followed.

Fourthly, a person’s citizenship also implies different legal consequences and 
bureaucratic burdens for foreigners, especially if  they do not have a permanent 
residence permit. These bureaucratic hurdles can also have a significant nega-
tive impact on career opportunities such as short-term research stays or teaching 
positions (Gewinner in this collection).

It is expected that the described experiences of out-grouping, social disintegra-
tion, cultural fitting, and bureaucratic hurdles negatively impact the psychologi-
cal work climate of the researchers surveyed. In the present study, nationality was 
operationalized using a trinary coded characteristic of nationality (German, EU 
nationality, and non-EU nationality). It was assumed that the negative impact 
due to nationality would be more pronounced for persons with non-EU national-
ity than for persons with EU nationality. However, it is important to note that 
these categories include rather different groups of countries: Switzerland, for 
example, is a non-EU country, but part of its population shares a long common 
cultural and linguistic tradition with Germany. It can thus be assumed that such  
heterogeneities dilute the predicted nationality effect. In principle, however,  
Germany is part of the European cultural area (GLOBE, 2021), the group of EU 



40   Clemens Striebing

countries only comprises countries of the European cultural area, and the group 
of non-EU countries extends beyond the European cultural area.

H4. Foreign researchers perceive their work climate less positively than 
German researchers. Researchers with a non-EU nationality rate their 
work climate the least positive of all.

The intersectionality approach assumes that due to the manifold aspects of 
an individual’s identity, the experiences of discrimination linked to certain soci-
odemographic characteristics can overlap in the individual (Crenshaw, 1991). 
These intersections of identity and discrimination result in individual experi-
ences of discrimination based on different group memberships. Accordingly, 
the concrete discrimination experiences of black women, for example, differ 
from those of black men and white women. In the context of the United States, 
Ghavami and Peplau (2013) show that ethnic stereotypes are more consistent 
with stereotypes of men in the respective ethnic group than with those of women.  
Typical gender stereotypes show the greatest consistency with stereotypes against 
white men and women. Similarly, other studies show that not only stereotyping 
but also gender-based experiences of  discrimination and professional attribu-
tions of  competence vary significantly between ethnic groups (Tao, 2018; Trauth 
et al., 2016).

Scott and Siltanen (2017) formulate three features of an intersectional 
approach to quantitative research based on the feminist literature. First, analyses 
must be conducted in a context-sensitive manner. Context-sensitivity can be facil-
itated, for example, by including appropriate variables in a regression equation 
or by running regressions on different contextual conditions or, when computa-
tional inclusion is not possible, by qualitatively explaining a specific context. The 
context of this study in this regard is presented in the following section. Second, 
a heuristic approach should be used to identify relevant categories of inequality. 
In practice, this means that an investigation should partly be exploratory and not 
too hastily narrow its view of relevant dimensions of inequality according to fixed 
a priori assumptions. Third, the analysis should capture the complexity of inter-
sectionality and social reality. In this study, objectives two and three were realized 
by conducting a comprehensive examination of the intersectionality of gender 
and nationality that includes both an additive and an interactional approach.

Building on the theoretical explanations above, an additive approach is thus 
reasonable. It was predicted that female researchers will perceive the work climate 
less favorably and that both male and female researchers with foreign citizenship 
will perceive a less positive work climate. Based on this, it was predicted that 
foreign female researchers will report the lowest work climate ratings compared 
to German female researchers and both German and foreign male researchers. 
An intersectional approach thus considers the addition of experiences of dis-
crimination, but furthermore also considers interaction effects (Bowleg, 2008). 
It is conceivable that the characteristics of nationality and gender not only have 
a linear effect on the psychological work climate but also interact to reinforce or 
level out experiences of discrimination for certain subgroups. In this collection, 
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Gewinner shows that previous studies in an academic context provide contro-
versial results concerning migration background and gender, and that evidence 
for both additive intersectionality and interactive intersectionality can be found. 
The self-image of highly qualified, foreign female academics conveyed in qualita-
tive studies oscillates between the perception as a successful adapter (Sang et al., 
2013) and the “marginalized elite” (Riaño, 2016).

Two working hypotheses were formulated based on this, whereby additive 
intersectionality was tested based on the comparatively closed H5a, whereas H5b 
was formulated very openly and thus, to a very large extent, takes possible inter-
actions into account.

H5a. The gender gap in the evaluation of the working climate is largest 
between male German researchers and female researchers from non-EU 
countries. All other subgroups fall between these two poles.

H5b. The size of the gender gap in perceptions of the work climate varies 
across nationality groups.

Empirical studies are available on the connection between gender and the team 
or group climate, as one of the sub-dimensions of the work climate used here. 
The results are strongly context-dependent and mixed. In a survey of teams in 
general medical practices, Goh et al. (2009) found that women rate the team cli-
mate slightly less positively than men. Using a sample of postdoctoral research-
ers, Hüttges and Fay (2015) argued that, unlike male researchers, professionally 
ambitious female researchers are more likely to encounter an environment that 
does not recognize or that negates their professional ambitions. In their study, the 
preference among women for a profession with prestige, a high salary, and simi-
lar external incentives showed a negative correlation with the assessment of the 
cooperation with the manager and with the assessment of team support.

The relationship between nationality and participative safety in the team (see 
Outcome Variables Section) was investigated among physicians in Finland by 
Aalto et al. (2014). However, they could not find statistically significant differ-
ences in the mean values.

Empirical studies are also available on the connection between gender and 
mentoring. Ragins and McFarlin (1990), using a dataset of 880 employees from 
three US research and development organizations, concluded that there were no 
significant gender differences in the assessment of the mentoring relationship by 
the protégées. Only marginal gender differences were found in this study, particu-
larly that women stated somewhat more often that their mentor offers them a pro-
tection function, while men highlighted a social function of their mentor slightly 
more frequently. In a follow-up study using a sample of public accountants, it was 
found that the assessment of a mentoring relationship by the protégées did not 
vary between the biological sexes, but that the gender roles espoused by a person 
did have an influence (Scandura and Ragins, 1993). Another study among doc-
toral candidates and postdocs in nursing also found no gender differences in the 
assessment of mentoring relationships (Foster and Hill, 2019).
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A research desideratum can be identified regarding the evaluation of leaders. 
There are sufficient studies that examine the influence of the gender or national-
ity of a leader on the assessment by their employees. However, the influence of 
these characteristics on the employee’s assessment has not been addressed in the 
research to date. It is also unclear how the responsibility for childcare affects 
the perception of work climate. Intersectionality or interactions between socio-
demographic characteristics and their effects on the psychological work climate 
have also not been investigated in this context.

Context

The present study is based on a full survey of all institutes and facilities of the 
MPG conducted in 2019. The MPG is one of the largest non-university research 
organizations in Germany. In its 86 institutes and facilities, more than 23,600 
scientific and non-scientific employees conduct basic research in the natural sci-
ences, life sciences, and humanities – both in Germany and internationally (Max 
Planck Society, 2020a). The MPG has several special aspects that must be taken 
into account when applying the results of this study to other research institutions.

Significantly, the MPG is a pure research organization and its researchers have 
no teaching obligations. While it can be assumed that many Max Planck research-
ers take on teaching positions at universities or universities of applied sciences in 
addition to their research activities, this is neither obligatory nor the rule. There-
fore, generally speaking, Max Planck researchers can fully concentrate on their 
research.

The scientific staff  of the MPG is characterized by a high degree of interna-
tionality. According to personnel statistics, the proportion of foreigners among 
W3 researchers (professorship) is 37 percent and 57 percent among doctoral can-
didates. In comparison, the proportion of foreigners among full-time professors 
at German universities is 7.1 percent while among doctoral students it is 23.6 
percent.3 These data indicate that internationality is “more normal” in the insti-
tutes of the MPG.

The MPG conducts top-level research in its institutes and facilities. To this 
end, the best researchers worldwide are attracted by optimal research conditions 
(Max Planck Society, 2020a). This claim is reflected, firstly, by very good financial 
resources, which can be illustrated using a rough comparison. In 2019, the MPG 
was funded with 1.86 billion euros (Max Planck Society, 2020b). With approxi-
mately 23,600 employees, this results in a per-capita budget of 78,814 euros. By 
comparison, in 2017, German universities had around 704,000 employees (Desta-
tis, 2019b, p. 15), while in the same year, the universities invested a total of 36.3 
billion Euros, mainly from public funds, in both research and teaching (BMBF, 
2020, p. 18), which results in a per-capita investment of 51,562.50 euros.

3Own calculations of the proportion of foreigners among PhD candidates (Destatis 
2019a) and full-time professors (Destatis 2019b, p. 19; BMI 2018, p. 82).
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A central structural principle of the MPG is the so-called Harnack Principle. 
This is a set of guiding principles for the organization of science, which place the 
promotion of individual outstanding research personalities at the center of the 
organization (Max Planck Society, 2010). Once the heads of a department or 
research group have been successfully appointed, they are not obliged to pursue 
a specific research program or curriculum but are solely obliged to follow their 
research interest (Max Planck Society, 2010). The appointment as the head of the 
department of an institute of the MPG is accompanied by a funding commitment 
until scientific emeritus status. Depending on the results of the evaluations car-
ried out, the financial flows to the respective directors can be adjusted within cer-
tain limits. The MPG refers to the high trust principle (Max Planck Society, 2010) 
and appointed executives are given a great degree of scientific freedom thanks to 
solid financing and job security. In return, however, they also take on a high level 
of responsibility for their institute as a whole, the scientific success of their insti-
tute, and for the personnel in their department and at their institute.

Research Approach

Data

The following analysis is based on a dataset of MPG employees’ perceptions of 
their work atmosphere. The organization-wide online survey was conducted from 
February 13 to March 13, 2019 and more than half  of the employees of the MPG 
took part in the online survey. After data cleansing, evaluable questionnaires were 
available from 38 percent of the employees (n = 9,078), of which 4,308 question-
naires were from scientific employees. The dataset is the property of the MPG.

The extent to which the response to the full survey covered the population of 
employees in various subgroups is outlined in Table 2. Compared to the personnel 
statistics, women, directors and research group leaders, postdocs, doctoral candi-
dates, and non-scientific staff  are overrepresented while employees with foreign 
citizenship and guest researchers are underrepresented.

It is debatable whether the dataset represents a full survey or a random sample. If  
the data were to be considered a full survey, inferential statistical information such 
as confidence intervals and statistical significances would be superfluous and the 
analysis would focus on effect sizes. In contrast, if the dataset was regarded as a ran-
dom sample, conventional inference statistics are important in addition to the effect 
strengths. This is a paradigmatic dispute in which both sides have good arguments 
(Broscheid and Gschwend, 2005) and thus both points of view were considered here.

Due to the unique aspects of the MPG described above, the data collected 
was treated as a full survey, that is, no representativeness of the data collected for 
other German or international non-university or university research institutions 
is assumed. Nevertheless, the test statistics are reported comprehensively, and a 
mixed approach is taken. While effect sizes are the focus of the result interpreta-
tion, p-values and confidence intervals are also reported as measures for assessing 
the robustness of the mean differences obtained. As no representativeness of the 
data of the MPG for other research organizations is assumed here, the qualitative 
transferability of the results is discussed in the conclusion of this study.
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Variables

The survey questionnaire, which was largely based on literature in English, was 
translated into German by a professional translation agency. The English and 
German-language versions of the questionnaire were subjected to pretests and 
reviewed in detail by a specially established task force of the MPG. The task force 
consisted of institute directors from the three sections of the MPG, representa-
tives of its stakeholder groups, and employees from the General Administration. 
The procedure ensured that the questionnaire was formulated in a coherent and 
meaningful way for all MPG employees. The German and English questionnaires 
were subsequently proofread by the agency that was commissioned to perform 
the translation.

Outcome Variables. Work climate was operationalized through the main 
constructs “group climate” and “perception of  leader.” For the two main con-
structs, mean values based on the means of  the underlying subconstructs were 
calculated. The range of  values for the main and subconstructs is from 1 to 
5 according to a five-point Likert scale that was used for the measurement. 
The subconstructs are based on the items listed in Appendix 1. When calcu-
lating the mean values of  the subconstructs, cases were only considered if  at 
least three items of  the subconstruct were answered. When calculating the main 
constructs, all existing cases were considered, that is, if  at least one subcon-
struct could be calculated for the case. One result of  this approach was that 

Table 2. Comparison of Various Employee Groups at the MPG, as a Propor-
tion of the Survey Population (According to HR Statistical Data), and as a 
Proportion of Respondents.

Employee Group HR Statistics 
(12/31/2018) in % 

Survey  
(3/14/2019) in %

Women 43.2 48.6

Employees with non-German 
citizenship

35.5 25.5

Employment contract holders 88.2 91.5

Scholarship/funding contract 
holders

3.4 5.7

Guest researchers 8.3 1.6

Directors and research group leaders 2.8 6.4

Postdoctoral researchers 11.6 17.0

Doctoral candidates (excl. IMPRS) 16.0 20.3

Non-scientific staff 36.0 40.0

IMPRS, International Max Planck Research Schools.
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the number of  cases (n) of  the main constructs was higher than that of  the 
individual subconstructs (Table A1).4

The question items for group climate are based on the Team Climate Inventory 
of Anderson and West (1998) and the main construct group climate consists of 
four subconstructs. The shared vision of the group asks respondents about their 
views on how clear, amenable to consensus, attainable and valuable the goals of 
their research group are. The subconstruct task orientation measures the general 
commitment of the group to excellence in task performance and building recip-
rocally on the ideas of its members. Participative safety surveys the active par-
ticipation of group members in common processes in an atmosphere of mutual 
trust and support. Lastly, innovation orientation measures the expectation and 
approval of and practical support for work on new ideas and approaches.

The main construct perception of leader was operationalized through the CPE 
(change, production/structure, employee/relation) questionnaire of Fjell et al. 
(2007). The questionnaire divides the perception of leadership behavior into three 
subconstructs. Employee orientation assesses the views of respondents regarding 
the extent to which their (scientific) leaders value the work of subordinates and 
value them as people. Change orientation measures the evaluation of respondents 
concerning to what extent their leaders act in a creative and visionary manner and 
are willing to take risks. Rule orientation examines the extent to which leaders try to 
solve problems within a clearly defined framework of rules and processes and how 
much importance they attach to this framework according to their subordinates.

Since further qualification for higher positions is of central importance in an 
academic career, the quality of mentoring was identified as a subconstruct of the 
main construct perception of leader. Mentoring relationships have a psychosocial 
dimension (e.g., mentor as a role model or friend), and a career-related dimension 
(e.g., mentor as a sponsor, coach, or protector) (Ragins and McFarlin, 1990). This 
survey focused exclusively on the latter dimension.

The individual items of the variables and their scaling are listed in Appendix 1, 
while Appendix 2 presents the descriptive statistics and Cronbach’s alpha values 
for the subconstructs of work climate based on the total sample.5 The values of 
Cronbach’s alpha lie between 0.78 and 0.92, whereby the internal consistency of 
the items used to measure the outcome variables can be considered good.

4The index calculation procedure results in the fact that, in some cases, the two main 
constructs are calculated on the basis of only one of three subconstructs each. In com-
parison with an index value calculation in which at least three subconstructs must be 
available for each main construct, it was examined whether the consideration of these 
cases distorts the distribution of the predictor variables. This could not be supported. 
Changes in the mean, standard deviation, skewness, and quartile distributions were 
limited to the third decimal place.
5The numbers of cases for the outcome variables differ between Tables 3 and 4. Table 4 
was created using the entire sample, while Table 2 reports the number of cases for the 
outcome variables that were also included in the regressions performed. The numbers of 
cases in Table 2 are lower because of missing cases with one or more predictor variables.
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Table 3 shows the descriptive values of the two outcome variables as they were 
included in the regression equations.

Predictor Variables. Based on the theoretical assumptions, the sociodemo-
graphic categories analyzed were gender and nationality. The descriptive values 
of the predictor variables are shown in Table 4.

Gender was differentiated into male and female. A further category “No 
answer/Other gender” was not further considered in the evaluation due to its lack 
of precision, since it is unclear whether the respondents who used this option 
assign themselves to an alternative gender or simply wanted to conceal their gen-
der. Due to data protection laws and to guarantee the anonymity of the respond-
ents, it was not possible to conduct an isolated query of a different gender as this 
would have made it possible to identify specific individuals in the dataset.6

Nationality was queried using the categories “German,” “other EU countries,” 
and “non-EU countries.” As was the case concerning gender, a more precise dif-
ferentiation of nationalities was not possible due to data protection. It should be 
noted that four of the more than 80 institutes of the MPG are in other European 
countries and one is in the USA. The three European institutes belong to the 
Social Sciences and Humanities Section of MPG. A cross-table analysis of sec-
tion and nationality showed no association of a relevant effect size between the 
two variables (Cramer’s V = 0.041, p = 0.011, Chi2 (4) = 13,086, n = 3,904).

Interaction Variables. The interaction variables “children below 18 years 
of  age living in the same household” as an individual characteristic and aca-
demic position as an organizational characteristic were also investigated (also 
see Table 4).

For the variable “children below 18 living in the same household,” respond-
ents were asked whether children under 18 years of age live in their household. 
The variable classified respondents into a group of those with children under  
18 years of age in their household (1) and a group of those without children, 
those without children in their household, and those with children older than  
18 years of age in their household (0).

6Of the 3,817 researchers surveyed, 385 (10.1 percent) placed themselves in the “No 
answer/Other gender” category.

Table 3. Descriptive Statistics of the Outcome Variables for the Performed 
Analyses.

Variable Name N Max Item 
Number

Min. Max. Mean SD

Main construct: 
Group climate

2,965 15 1.00 5.00 3.780 0.744

Main construct: 
Perception of leader

2,871 20 1.00 5.00 3.664 0.740
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The position of a respondent indicates his or her hierarchical position. 
Researchers were asked to categorize themselves as “directors and research 
group leaders,” “doctoral candidates,” “postdocs,” or “other research associ-
ates employed.”7 The positions were summarized in this variable, regardless of 
whether the respondents have an employment contract, a scholarship, or whether 
their doctoral studies are conducted within the framework of one of the Interna-
tional Max Planck Research Schools (IMPRS).

The category “directors and research group leaders” was filtered out of the 
positions before analyzing the perception of leader. For reasons of data protec-
tion, no distinction was made between directors and research group leaders in the 
survey. In the case of directors, it is unclear which person they considered their 
superior in each case, although the relationship between institute directors and 
their respective superiors is difficult to compare with the member-leadership rela-
tionship in which the other scientific employees stand. A meaningful interpreta-
tion of the perception of leader was thus not considered possible for the institute 
directors and research group leaders and was therefore omitted in the regression 
equation for the estimation of the perception of leader.

Methods

To explore whether the perception of the work climate is related to the different 
socio-demographic characteristics of the respondents, linear regressions with dummy 
variables were performed whereby the main effects of the predictor variables and the 
interaction effects between gender and all other variables were examined. In the first 
step, the parameters of the regression equations were calculated for the two outcome 
variables. Based on these estimated parameters, the predicted mean values were then 
(automatically) calculated for the groups of people to be compared according to the 
research hypotheses.8 In the results section, the comparisons of means are described 
with their confidence intervals and p-values. The interpretation of the results was 
based on the overall tendency and the effect size of the comparisons of the estimated 
marginal means carried out to test the individual hypotheses.

Based on the literature, comparatively small effects were to be expected that 
can nevertheless have an impact in practice (Martell et al., 1996) and a meta-
study by Eagly et al. (2003) on gender differences in managerial behavior should 
be highlighted in this context. The values determined for Cohen’s d ranged from 
0.02 to a maximum of 0.27.

7The category “other research associates employed” is a residual category for all scien-
tific employees with an employment contract (as distinct from a fellowship or Förder-
vertrag) who have not identified themselves with the other scientific categories and also 
not as student/graduate assistants, trainees, or interns. In practice, the “other research 
associates employed” form a separate group of persons of permanent scientists, which 
in practice most closely intersects with postdocs and research group leaders.
8The methodological added value of calculating and comparing estimated marginal 
means instead of reporting results directly from the overview of parameter estimates 
is that reference categories can be flexibly calibrated, just as it makes the most sense 
for testing the individual hypotheses.
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Since the post hoc analyses performed did not consider all possible contrasts 
of the estimated marginal means, but only the ones relevant for testing the formu-
lated hypotheses, no automatic alpha-level correction was applied. The analysis 
was performed with SPSS and the syntax code of the analysis is part of the SPSS 
output included in the online appendix9.

Isolated statistical outliers in univariate correlations were identified but when 
checked they were not found to contain logically incoherent answers. The tests for 
normal distribution were omitted for two reasons.

First, t-tests and linear regressions are deemed to be robust to violations of 
normal distribution (Lumley et al., 2002). Second, all examined group constella-
tions of the samples comprise at least 20 cases, which is why, due to the central limit 
theorem, assumptions about the distribution of the sample as a prerequisite for 
t-tests become secondary (Kwak and Kim, 2017; Pituch and Stevens, 2016, p. 224).

Levene tests were performed to check for heterogeneity of variances and these 
were predominantly significant (a = 0.05). Robust estimators were thus used. As 
the population of cases in the cell categories was very unbalanced, the calculation 
of the regression models was performed with the Type III sum of squares, which 
is particularly suitable for the calculation of unbalanced models (IBM, 2020).

Results
The mean values of the first outcome variable – the main construct group climate – 
were estimated using the following regression equation10:

9The online appendix can be accessed at: https://github.com/clemensstriebing/ 
diversity_and_discrimination_in_RPOs.
10No checks were made for age and contract type. This was due to data protection 
considerations. If  these variables were also considered, it would have been possible 
to identify individual persons within the MPG and to estimate the response mean for 
them. In accordance with good scientific practice, care was therefore taken to ensure 
that all possible combinations of characteristics were stored with at least five cases. 
Nevertheless, to test the hypothetical assumptions of the reviewers, the regression 
models were calculated with age (age groups 15–29, 30–44, 45–59, and 60 and older 
(reference group 45–59)) and contract type (temporary or permanent) without pub-
lishing the regression parameters here.

The following results were obtained: The age group 15–29 evaluates the group cli-
mate and the perception of leader considerably more positively than the other age 
groups. Between the other age groups, the differences in the evaluation of group cli-
mate and perception of leader are low and rather insignificant. Contract type has no 
relevant influence in either model. The two control variables have little effect on the 
data patterns in Figs. 1 and 2. No substantial change in the effects shown in the figures 
could be detected. “Substantial changes” are defined as those where the introduction 
of the control variable changes the effect direction as well as the inclusion of the null 
value in the 95% confidence interval. It should be noted that PhDs and postdocs at the 
MPG are generally employed on a temporary basis (in the dataset, less than 5 percent 
of respondents from this group reported having a permanent contract) and, of course, 
there is also a strong overlap of age and hierarchical position in the dataset, so that 
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Y
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The regression equation for the second outcome variable, perception of leader, 
was slightly modified for the reasons outlined above. No dummy variables were 
created for the category “directors and research group leaders” and the category 
“female directors and research group leaders.”

Y

e
Perception of leader 0 Female EU Non-EU Children Postdoc OtherRes

Female Children Female EU Female Non-EU Female Postdoc Female OtherRes

β β β β β β β

β β β β β

= + + + + + +

+ + + + + +× × × × ×

The parameter b0 indicates the estimated mean value of the reference group for 
the respective main construct. This is thus based on all German male doctoral stu-
dents who have no children under 18 in their household. The estimated regression 
parameters for the two outcome variables are presented in the sections “Group cli-
mate” and “Perception of leader” below. Using the means estimated from these equa-
tions, t-tests were performed to test the five formulated hypotheses. Furthermore, to 
test the formulated hypotheses, especially “differences of differences” were examined. 
These tests that, for example, compare whether the gender gaps in group climate dif-
fer statistically significantly between the hierarchical levels, were either taken directly 
from the regression equations in Appendices 1 and 2 or calculated manually.11

A total of 39 t-tests were performed for the two outcome variables. Because 
the p-values reported were not automatically corrected, a Bonferroni-corrected 
alpha level of 0.001 was applied (aBonferroni = 0.05/39).

Group Climate

H1: Effect of Gender. Appendix 3 shows the parameters of the regression 
equation used to estimate the mean of the group climate. Based on this equation, an 
estimated marginal mean of the group climate for female researchers of 3.797 was 
calculated. For male researchers, the estimated mean is 3.892, resulting in a condi-
tional difference of −0.095 (95% CI: −0.163/−0.028, SE = 0.034, p = 0.006). All 
calculated mean differences are summarized in Fig. 1. The figure thus represents the 
effect size of the conditional difference between the hypothetically relevant groups.

these variables appeared to be dispensable, not only for data protection, but also for 
theoretical considerations.
11The following formula was used to manually calculate the hypothesis tests (Paternoster 
et al., 1998):

z = (ß1 − ß2)/√((SE ß1)
2 + (SE ß2)

2).

The p value and Standard errors were calculated using the following formulas (Altman 
and Bland, 2011):

p = exp(−0.717*z − 0.416*z2)
SE = Estimate/z.
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H2: Interaction Effect of Gender and Care for Underage Children. The 
responses of female researchers with children under the age of 18 in their house-
hold had an estimated mean of 3.782. This is 0.029 (95% CI: −0.138/0.080,  
SE = 0.055, p = 0.601) lower than the mean of female researchers without chil-
dren under 18 and 0.089 (95% CI: −0.191/0.014, SE = 0.052, p = 0.089) lower 
than the mean of male researchers without children under 18. Between female 
researchers and male researchers with minor children in the household, the differ-
ence amounts to −0.130 (95% CI: −0.240/−0.021, SE = 0.056, p = 0.020).

H3: Interaction Effect of Gender and Hierarchical Position. The estimated 
mean of the group climate of female doctoral candidates is 3.550. This is 0.254 
(95% CI: −0.368/−0.139, SE = 0.058, p = 0.000) lower than the mean of male 
doctoral candidates. For postdocs, women have a mean of 3.610 and men 3.703, 
which corresponds to a difference of −0.093 (95% CI: −0.205/0.018, SE = 0.057, 
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Men without minor children

Women with minor children -
Women without minor children

Hypothesis 2
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Men
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Fig. 1. Conditional Differences Between the Estimated Marginal Means for 
the Hypothetical Relationships of Group Climate. 95% Confidence Interval.
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p = 0.101). For other research associates, the mean score for females is 3.774 
and males differ from this by −0.080 (95% CI: −0.202/0.043, SE = 0.062, p = 
0.201). Female directors and research group leaders reported an estimated mean 
for group climate of 4.253, while males reported a difference of 0.047 (95% CI: 
−0.079/0.172; SE = 0.064, p = 0.465).

Comparing the gender gaps in the evaluation of the group climate, it was 
found that the higher the hierarchical position of a female researcher, the more 
positively she will rate the work climate relative to male researchers on the same 
hierarchical level. The gender gap for postdocs is 0.160 smaller than for doc-
toral candidates (95% CI: 0.015/0.306, SE = 0.074, p = 0.031) while for other 
research associates, the gender gap is 0.014 points lower than for postdocs (95% 
CI: −0.195/0.223, SE = 0.107, p = 0.904). The gender gap between directors and 
research group leaders is 0.126 lower than among other research associates (95% 
CI: −0.098/0.350, SE = 0.114, p = 0.273) and smaller than for postdocs by 0.140 
(95% CI: −0.081/0.361, SE = 0.113, p = 216.)

H4: Effect of Nationality. The estimated mean score of German research-
ers is 3.863, whereas the mean score of EU researchers is 0.036 lower (95% CI: 
−0.112/0.039, SE = 0.038, p = 0.347). The score of non-EU researchers differs by 
−0.021 (95% CI: −0.092/0.050, SE = 0.036, p = 0.561). Thus, a 0.015 higher esti-
mated marginal mean of the group climate was estimated for non-EU researchers 
than for EU researchers (95% CI: −0.074/0.104, SE = 0.045, p = 0.737).

H5a and H5b: Interaction Effect of Gender and Nationality. Female Ger-
man researchers have an estimated mean of 3.829 for the group climate. This 
is 0.069 (95% CI: −0.141/−0.003, SE = 0.037, p = 0.060) lower than the mean 
score of male German researchers. The group climate mean score of female EU 
female researchers is 3.796, which differs from the mean of male EU research-
ers by −0.062 (95% CI: −0.196/0.072, SE = 0.068, p = 0.361). Female non-EU 
researchers rated the group climate on average with 3.766 which is 0.154 (95% CI: 
−0.277/−0.030, SE = 0.063, p = 0.015) lower than the estimated marginal mean 
of male non-EU researchers.

The difference in gender gaps between German and EU researchers is 0.007 
(95% CI: −0.144/0.158, SE = 0.077, p = 0.929) and between German and non-EU 
researchers −0.084 (95% CI: −0.226/0.057, SE = 0.072, p = 0.242). EU researchers 
and non-EU researchers differ by −0.091 (95% CI: −0.298/0.116, SE = −0.105,  
p = 0.395).

Perception of  Leader

The regression equation for the evaluation of the perception of leader is compa-
rable to that of the group climate (Appendix 4). While there is a smaller difference 
between male and female doctoral candidates, at the same time, more pronounced 
conditional mean differences can be observed for several other variables, includ-
ing the main effect of gender (Fig. 2).

H1: Effect of Gender. Female researchers have an estimated marginal mean 
of 3.590 for the perception of leader, which differs from that of males by −0.136 
(95% CI: −0.211/−0.061, SE = 0.038, p = 0.000).
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H2: Interaction Effect of Gender and Care for Underage Children. Female 
researchers with children below the age of 18 in their household have a mean 
score of 3.559 for perception of leader. Compared to female researchers without 
minor children in their household, this mean score is 0.062 (95% CI: −0.179/0.056,  
SE = 0.060, p = 0.303) lower and it is 0.175 (95% CI: −0.290/−0.061, SE = 0.058,  
p = 0.003) lower compared to that of male researchers without children. The 
difference to the mean of men with minor children in their household is −0.159 
(95% CI: −0.286/−0.033, SE = 0.065, p = 0.014).

H3: Interaction Effect of Gender and Hierarchical Position. The gender and 
position interaction again compared gender differences at the individual position 
level. Female doctoral candidates have a mean score on perception of leader of 3.553. 
This differs from male doctoral candidates by −0.191 (95% CI: −0.302/−0.081, 
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Fig. 2. Conditional Differences Between the Estimated Marginal Means for the 
Hypothetical Relationships of Perception of Leader. 95% Confidence Interval.
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SE = 0.056, p = 0.000). Female postdocs have a mean of 3.580, which is 0.126 
(95% CI: −0.229/−0.022, SE = 0.053, p = 0.017) lower than that of male postdocs. 
Females employed in the “other research associates” category answered the items 
on the perception of leader with an estimated mean of 3.637 which is 0.093 (95% 
CI: −0.219/0.034, SE = 0.065, p = 0.152) below the mean score of their male peers.

It can be stated that the higher the hierarchical position, the lower is the gen-
der gap in the assessment of the perception of the leader. The gender gap for 
postdocs is 0.066 smaller than for doctoral candidates (95% CI: −0.071/0.202, SE 
= 0.070, p = 0.345) while for other research associates, the gender gap is 0.033 
points lower than for postdocs (95% CI: −0.032/0.098, SE = 0.033, p = 0.322).

H4: Effect of Nationality. German researchers rated the perception of 
leader at 3.628. In contrast, researchers from other EU countries rated the per-
ception of  leader 0.079 (95% CI: 0.003/0.154, SE = 0.039, p = 0.041) higher 
and non-EU researchers 0.010 (95% CI: −0.061/0.081, SE = 0.036, p = 0.774) 
higher. The difference in the conditional estimated marginal means between 
EU and non-EU researchers is thus 0.068 (95% CI: −0.019/0.155, SE = 0.044,  
p = 0.124).

H5a and H5b: Interaction Effect of Gender and Nationality. For female Ger-
man researchers, the assessment of perception of leader yielded an estimated 
marginal mean of 3.582. This mean differs from that of German males by −0.093 
(95% CI: −0.175/−0.010, SE = 0.042, p = 0.029). Female EU researchers have 
a mean of 3.654, which is 0.106 (95% CI: −0.242/0.030, SE = 0.069, p = 0.126) 
lower than that of male EU researchers. Female researchers from non-EU states 
have a mean of 3.533, which is 0.211 (95% CI: −0.337/−0.084, SE = 0.065,  
p = 0.001) lower than the mean of males.

The gender gaps between German and EU researchers differ by −0.013 (95% 
CI: −0.165/0.138, SE = 0.077, p = 0.861) and between German and non-EU 
researchers by −0.118 (95% CI: −0.260/0.024, SE = 0.073, p = 0.104). The gen-
der gaps of EU and non-EU researchers differ by −0.105 (95% CI: −0.847/0.637,  
SE = −0.379, p = 0.794).

Fig. 2 shows that the largest differences in the estimated marginal means exist 
between female and male doctoral candidates and between female and male 
researchers from non-EU states. These mean differences are also robust regarding 
the false-positive error. In general, all tests performed for the perception of leader 
show a similar tendency as those concerning the group climate. An exception is 
a statistical weak deviation for the main effect of nationality, as although foreign 
researchers perceive a less favorable group climate than German researchers, their 
evaluation of the perception of leader is higher.

Interpretation
As outlined above, the data was derived from a full survey conducted by the 
MPG, and hence the results are only valid for the MPG due to its specific con-
textual conditions. The evaluation of the hypotheses is therefore based on the 
effect sizes. In addition, however, statements are made about the statistical sig-
nificance of the effects. Of the 39 significance tests carried out, 14 were below 
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the uncorrected significance threshold of 0.05, and of these, four were below the 
Bonferroni-corrected significance threshold of 0.001.

Table 5 presents the interpretation of the results depending on the effect sizes 
obtained concerning the five hypotheses established. H1, H2, and H5b correctly 
predicted the results while H3 and H4 are to be modified in the outcome of  
the study.

Contrary to what was predicted by H3, it was shown that female research-
ers at the level of  doctoral candidates perceive group climate and perception of 
leader less positively than men (p-value below the corrected significance level). 
A similar effect direction was observed for postdocs and other research asso-
ciates employed, albeit with less pronounced effects. At the level of  directors 
and research group leaders, female researchers rated the group climate more 
positively than male researchers (no robust p-values). Figs. 1 and 2 imply the 
following weak pattern: female doctoral candidates rate the group climate and 
perception of  leader lower than males. This difference becomes more evenly dis-
tributed with each hierarchy level, that is, at the level of  postdocs and other 
employed research associates. Once a researcher reaches the level of  a director 
or research group leader, the assessment of  group climate changes its direction: 
female researchers evaluate this main construct better than men. Thus, the results 
do not support the role congruity theory but rather contradict its predictions.

One possible explanation for the interaction of gender and position on group 
climate and perception of leader are filter mechanisms in scientific careers, due to 
which female researchers tend to drop out more frequently in the Ph.D. or postdoc 
phases than males. Due to societal role expectations, especially regarding parent-
hood, and institutional gender biases, female researchers face greater hurdles than 
men to remain in the research system, which is presumably also reflected in a lower-
rated work climate (Williams et al., 2014; Moss-Racusin et al., 2012; Sobieraj and 
Krämer, 2019; Oh et al., 2018; Eagly and Wood, 2012). As a result, at the level 
of directors and research group leaders, female researchers of the MPG sample 
appear to have a higher “professional fit” than males. This filter thesis will be dis-
cussed in more detail in the conclusion section as a central result of this study.

Unlike predicted in H4, only minor differences were found in the conditional 
mean values between the nationality groups. For perception of leader, the con-
ditional mean value of the EU researchers is higher than that of the German 
researchers, while the conditional mean value of the non-EU researchers does not 
deviate relevantly from that of the German researchers.

Consequently to the lack of support for H4, H5a was also not in line with the 
results as German male researchers and non-EU female researchers do not repre-
sent two maximum poles in the evaluation of the working climate. However, H5b 
was supported as a complex interaction of gender and nationality is discernible 
from the results. While the gender gap in the evaluation of group climate and per-
ception of leader is comparable for German and EU researchers, the gender gap 
is about twice as pronounced for non-EU researchers. Contrary to predictions, 
the results suggest that in terms of psychological work climate, it is not male 
German researchers who form the maximum contrast pole to female non-EU 
researchers, but male non-EU researchers.
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Conclusion
The starting point of this study was the question whether female and foreign 
researchers perceive the work climate differently than their male and German 
colleagues and whether there are interactions between gender and nationality and 
between gender and responsibility for underage children and hierarchy position 
that contribute to this perspective. To investigate this question, a full survey of 
researchers from the MPG, one of the largest German non-university research 
institutions, was used. It should be noted that these findings refer to average val-
ues and thus to general tendencies among the researchers of the MPG. It cannot 
be ruled out that at the level of individual institutes or research groups there may 
be an accumulation of problematic or commendable behavior due to the miscon-
duct or excellence of individuals or situational group dynamics.

Theoretical Implications

The main findings of the study can be summarized by stating that, in general, 
female researchers perceive the work climate less favorably than male researchers. 
Responsibility for minor children also has a negative effect on the assessment of 
the work climate for female researchers (in contrast to men), albeit only weakly. A 
consistent and robust effect of nationality on the assessment of the work climate 
in the sense of the formulated hypothesis could not be identified. Nevertheless, 
the nationality of the respondents interacts with gender in the evaluation of the 
work climate. While female researchers generally rate the work climate lower than 
their male colleagues, this gender effect is most pronounced among researchers 
without EU citizenship. Since no further distinctions were made between indi-
vidual nationalities in the survey, no further interpretations of this interesting 
interaction effect of gender and nationality are made here. A differentiated survey 
of different perceptions of the work climate according to different cultural groups 
or nationalities, or a qualitative study of the work-related experiences of male 
and female academics from non-EU countries in Germany should thus be the 
subject of future studies.

The most interesting finding from the author’s point of view concerns the 
interaction effect between gender and the position of a researcher. At the level 
of doctoral candidates, female researchers of the MPG rated group climate and 
perception of leader relevantly lower. On the higher hierarchical levels of post-
docs and other research associates employed, this effect levels out and changes 
its direction for the leadership positions, whereby female directors and research 
group leaders rate the group climate slightly more positively than men.

Next to other equally plausible explanations, it is conceivable that the gender 
differences in the assessment of the work climate between the individual hierar-
chical levels are a result of filter mechanisms in research careers. If  one follows 
this speculation, the observed interaction effects can be regarded as support for 
the social role hypothesis – in a different way than expected. Accordingly, female 
researchers would experience a lower workplace integration and thus rate the 
work climate less positively than men. If  one followed this argumentation, no 
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relevant statistical correlation between the gender of a researcher and the psycho-
logical work climate could be shown above the level of early career researchers 
simply because persons with more negative perceptions of the work climate have 
left at or after the junior researcher level. However, to test this hypothesis would 
require a gender analysis of MPG researchers that drop out as part of another 
study.

The case of the MPG showed that female early career researchers rate the cli-
matic conditions at the workplace less positively than their male peers. Another 
competing explanation for this finding could be that the skepticism of female jun-
ior researchers merely diminishes during the course of their research careers. How-
ever, in accordance with the research literature and in the face of a de facto female 
drop out, the above-mentioned filter mechanisms are considered more likely.12 
According to this interpretation, during a research career, especially persons with a 
below-average professional fit would leave – which would affect women more often 
than men. Accordingly, among research leaders, persons with an above-average 
professional fit would be overrepresented among women compared to men.

This interpretation is consistent with previous research, according to which 
women face disproportionately higher career hurdles in research than men 
(Zacharia et al., 2020, pp. 34–35). The most significant career hurdles are seen in 
the lack of compatibility between temporary employment and uncertain career 
opportunities in science with pregnancy and the tasks arising from a classically 
stereotypical role of motherhood (Zacharia et al., 2020). However, as a third pos-
sible explanation, the results of this study could be also in line with social role 
theory’s thesis of a gender bias in the perception of leadership ambitions and 
competence attributions of female researchers (Williams et al., 2014; Eagly and 
Karau, 2002) as a result of which female early career researchers perceive a less 
favorable work climate than their male peers. The results do not explicitly provide 
evidence for role congruency theory as it could not be shown that the evaluations 
of women concerning the psychological work climate are lower with each sub-
sequent hierarchical level but rather that the opposite is true: the psychological 
work climate is increasingly more positively evaluated as women advance in their 
career.

The results of the present study could also be plausibly interpreted in light of 
the so-called “queen bee” syndrome. According to this theory, upward mobility, 
that is, the assumption of leadership tasks in a male-dominated environment, 

12As in most German research organizations, the proportion of women in the Max 
Planck Society decreases with each successive hierarchical level. Of 3,502 researchers 
in the data set who provided corresponding information on gender and position, 43 
percent of the doctoral candidates are female. Among postdocs, women make up 40 
percent, among other research associates employed 36 percent, and among directors 
and research group leaders, 30 percent. Looking only at the 1,161 researchers with 
children surveyed, the gender gap is wider: women make up 44 percent of doctoral 
candidates, 34 percent of postdocs, 32 percent of other research associates, and 23 
percent of directors and research group leaders.
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goes hand in hand with self-distancing from the stereotypes of the marginal-
ized group. As a result, female scientific leaders generally see themselves as non- 
prototypical women, attribute a higher professional fit to themselves, and tend to 
stereotype other women more strongly (Ellemers et al., 2004; Derks et al., 2016). 
Accordingly, female researchers in leadership positions are under greater pressure 
to distinguish themselves in their self-conception from female junior researchers 
than is the case with male leaders and male junior researchers. If  one followed 
this argumentation, it would be conceivable that this overcompensation leads 
to a narrowing of the gender gap in the evaluation of the work climate among 
researchers with leadership responsibilities compared to early career researchers – 
which cannot be ruled out based on the data analyses.

As a summary of the theoretical discussion, the following can be stated: The 
results of this study show that, for the MPG, female early career researchers rate 
the work climate less positively than male researchers. In the course of the fil-
ter argument, it could be speculated that (among other things) this lower, self- 
perceived “professional fit” would lead to a higher drop out of female research-
ers. It could further be speculated that the women who do remain in research and 
continue to rise up the career ladder, would in turn feel greater pressure to self-
distance from female junior researchers. This in consequence could limit the effec-
tiveness of mentoring relationships between female mentors and mentees. The 
purely speculative further development of the observations made in this study 
offers a starting point for elaboration in future studies. A correlation between the 
less positive assessment of work climate by female early career researchers and a 
higher drop out probability would first have to be examined.

Practical Implications

The study carried out provides partly intuitive and somewhat surprising evidence 
of differences in the assessment of the working climate among the employees of 
one of the largest research organizations in Germany, determined by the sociode-
mographic characteristics of the respondents. From a management perspective, 
the results of this study can be used, in particular, to derive implications for the 
target groups of organizational support measures:

⦁⦁ It is proven that women in Germany bear the main share of care work in 
the home (Institute for Social Work and Social Education, 2020). The study 
implies that the responsibility for minor children also affects the perception of 
researchers concerning the psychological work climate. According to the study, 
male researchers with young children are, on average, presumably in a different 
life situation than female researchers with children. While female researchers 
need explicit support structures here, the majority of fathers did not seem to 
face bigger challenges in reconciling care responsibilities with their careers.

⦁⦁ The study indicates that female researchers without EU citizenship experience 
a considerably different working environment than their male counterparts. 
Research institutions should collect data to better understand the situation of 
this group and provide targeted support.
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⦁⦁ In public discourse, the distorted perception and evaluation of the behavior of 
female research managers in terms of role congruity theory is justifiably receiv-
ing increasing attention (Reimer and Welpe, 2021; Egner and Uhlenwinkel, 
2021; Abbott, 2021). The present study indicates that in academic careers, it is 
female early career researchers in particular who rate the work climate less pos-
itively. The less positive average perception of the work climate in research and 
academic organizations could be a major reason why women leave academic 
careers in disproportionate numbers and are consequently underrepresented 
in leadership positions. In this respect, the results of  the study substantiate 
the relevance of career development measures that are specifically targeted at 
female early career researchers as well as measures to prevent sexist behavior 
in the workplace.

At the organizational level, it must be ensured that research managers are pro-
vided with, and are aware of, a comprehensive toolbox with which they can 
realize equality and equal opportunities (e.g., a reconciliation-sensitive perfor-
mance evaluation system, mentoring schemes, scholarships). Research managers, 
in turn, should seek regular and structured exchanges with their employees to 
actively support them in their career development and, if  necessary, with the insti-
tution’s own support measures. Schraudner et al. (2019, p. 43) point to the con-
siderable correlation between regular development-oriented discussions between 
superiors and employees and the assessment of group climate and perception of 
a leader. In the MPG sample, three out of four researchers had such conversa-
tions (Schraudner et al., 2019). The data also show that female researchers have 
personal meetings with their superiors less often than male researchers and that 
German nationals have them less often than foreigners (Schraudner et al., 2019).

Academia is largely a “self-regulating profession” in which peers can have 
a large influence on work-related successes and failures. This culture of peer 
governance reaches its limits when subjective biases or tolerance of colleagues’ 
misconduct undermine the objectivity of career development, support, and per-
formance evaluation (Keashly, 2019). In this respect, structured and documented 
development conversations, in addition to anti-bias training, can be regarded as 
instruments of rationalization and professionalization as well as a means of cre-
ating equal opportunities.

Finally, it should be recognized that an inclusive research culture is also being 
discussed at the structural level. The British Wellcome Trust and Science Europe, 
as well as the European Commission, should be mentioned as drivers here. With 
the help of the Horizon Europe research framework program, comprehensive 
funding calls have been and are being launched that also aim at a cultural change 
toward more inclusive research organizations (e.g., European Union 2021).

Transferability and Limitations

A particular strength of the present study is the size of its sample, which provides 
very good coverage of the target population and high statistical power due to its 
large sample size in relation to comparable studies (e.g., the MORE project, the 
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Gender Gap in Science project, or the Wellcome Trust). At the same time, there 
is the limitation that all results exclusively refer to the case of the MPG and its 
research institutions. In view of the specific contextual conditions of the MPG, 
the question arises as to what extent the results of this study are transferable to 
other research institutions, including universities. Regarding the interactions of 
gender and position and gender and nationality on the work climate, there is no 
reason why the effects found should only apply to the MPG and it is debatable 
whether both effects are not even more pronounced in the university context. It 
was shown that, on average, female doctoral candidates rate the group climate less 
positively than male candidates. It should thus be investigated whether the more 
frequent social interactions with students and the concomitant higher vulnerabil-
ity of experiences of “contrapower harassment” (Lampman, 2009), especially due 
to teaching responsibilities at the university, strengthen or weaken the interaction 
effect of gender and position on work climate. This question also applies to the 
more pronounced gender difference among non-EU researchers. In addition, the 
proportion of foreign researchers at German universities is much lower than at 
the MPG. Therefore, it is conceivable that foreign researchers at universities per-
ceive themselves much more strongly as being in a minority role and correspond-
ingly experience a poorer work climate.

As mentioned, a further limitation of the study is that only the psychological 
work climate was surveyed and not a collective work climate. A multilevel study 
would have made it possible to take cluster effects caused by research groups or 
institutes that deviate positively or negatively from the average work climate into 
account.

Finally, the requirements of data protection also limited the theoretically pos-
sible complexity of the regression equations. Although the experiments with con-
trol variables showed that the regression models are largely robust, it would have 
been very interesting to have taken the disciplinary context into account in more 
detail as research disciplines are considered in Striebing on academic bullying in 
this collection by omitting the variable on care responsibility.

Impulses for Future Research

Based on the results of this study, there are two particularly promising future 
research perspectives in addition to the usual need for reproduction and vali-
dation. Firstly, cost-benefit analyses are needed to assess the social impact of 
the effect sizes determined here. The effect sizes determined for the interaction 
of gender and position state that the interaction of the two variables explains 
between 1.2 percent and 6 percent of the variance of the relevant subdimensions 
of the work climate. In a computer simulation for an organization with eight 
hierarchical levels, with 500 positions at the lowest level and 10 positions at the 
highest level, Martell et al. (1996) showed that even a slight gender bias in the 
promotion evaluation can lead to a remarkable shift in the gender balance among 
the top positions in an organization. With a gender bias with an effect size of 
1 percent, the proportion of women at the lowest level decreases from 53 per-
cent to 35 percent at the highest level. Comparable cost-benefit analyses of the 
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connection between psychological work climate and exit from a research career 
would be desirable.

Second, in the context of the present edited collection, it is worth discuss-
ing whether the filter mechanisms discussed could be particularly effective in a 
research system that works like a “flow heater system,” in which junior researchers 
have only temporary and part-time contracts for a long time, career prospects are 
unclear, and performance and competitive thinking are encouraged. Gendered 
filter mechanisms can plausibly be embedded in the theoretical literature on the 
masculinization of work culture in science in the context of the diffusion of New  
Public Management institutions (Thomas and Davies, 2002; Brorsen Smidt  
et al., 2020). However, this connection has not yet been presented in the context 
of quantitative studies. Such quantitative studies can only be comparative inter-
nationally because it is very likely that the research system before its reformation 
20 or 30 years ago, with its ivory tower structures and old boys’ networks, was 
even more gender-biased than the modern research system is assumed to be.

Funding Note
The data on which the article is based was collected within the framework of the 
research project “Work culture and work atmosphere in the Max Planck Soci-
ety” conducted between October 2018 and October 2019 and commissioned and 
financed by the Max Planck Society.
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Appendices

1. Outcome Variables and Item Construction
Please answer the following questions.

[scaling: Not at all, Slightly, Moderately, Very, Completely]

Vision of a group, its clearness and relevance

⦁⦁ How clear are you about what your group’s objectives are?
⦁⦁ How far are you in agreement with these objectives?
⦁⦁ To what extent do you think your group’s objectives are clearly understood by 

other members of the group?
⦁⦁ To what extent do you think your group’s objectives can actually be achieved?
⦁⦁ How worthwhile do you think these objectives are to your institute or facility?

Task orientation of a group

⦁⦁ Do members of the group build on each other’s ideas in order to achieve the 
best possible outcome?

⦁⦁ Are group members encouraged to question the basis of what the group is 
doing?

⦁⦁ Does the group try to identify and address its own flaws and shortcomings, so 
as to become more effective in what it does?

Do you agree with the following statements about your group?

[scaling: Strongly disagree, Disagree, Neither agree nor disagree, Agree, Strongly 
agree]

Participation safety of a group

⦁⦁ People keep each other informed about work-related issues in the group.
⦁⦁ People feel understood and accepted by each other.
⦁⦁ Everyone’s opinion is listened to even if  it is unpopular.
⦁⦁ There are real attempts to share information throughout the group.

Support of innovation of a group

⦁⦁ People in this group are always searching for fresh, new ways of looking at 
problems.

⦁⦁ In this group we take the time needed to develop new ideas.
⦁⦁ People in the group work together to develop and implement new ideas.



The Psychological Work Climate of Researchers   69

Do you agree with the following statements?

My immediate superior at my institute or facility at the Max Planck Society…

[scaling: Strongly disagree, Disagree, Neither agree nor disagree, Agree, Strongly 
agree]

Employee-orientation of a leader

⦁⦁ … respects their subordinates.
⦁⦁ … is considerate.
⦁⦁ … allows their subordinates to make decisions.
⦁⦁ … relies on their subordinates.
⦁⦁ … is friendly.

Change-orientation of a leader

⦁⦁ … offers ideas about new and different ways of doing things.
⦁⦁ … sees possibilities rather than problems.
⦁⦁ … initiates new projects.
⦁⦁ … experiments with new ways of doing things.
⦁⦁ … thinks about and plans for the future.

Structure-orientation of a leader

⦁⦁ … plans carefully.
⦁⦁ … is very rigid or exacting about plans being followed.
⦁⦁ … gives clear instructions.
⦁⦁ … is controlling in their supervision of subordinates’ work.
⦁⦁ … makes a point of following rules and procedures.

Please answer the following questions.

My immediate superior at my institute or facility…

[scaling: Not at all, Slightly, Moderately, Very, Completely]

Support of a leader as a mentor

⦁⦁ … uses their influence to advance my career.
⦁⦁ … supports me in planning my career.
⦁⦁ … shields me when I am improperly criticized.
⦁⦁ … gives me tasks through which I can further develop my skills.
⦁⦁ … brings me into contact with people who can positively influence my 

career.
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