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ABSTRACT 

Seeking to identify career patterns and major drivers of and barriers to scientific careers, we 

conducted a multivariate statistical analysis of 1.135 curricula vitae of prominent female 

scientists, provided online by AcademiaNet. We found no typical career paths within the sample. 

Simultaneously, our findings confirmed our initial assumption that career paths in so-called male-

dominated and female-dominated fields significantly differed, especially with regard to subjects’ 

mobility. We also conducted an online survey of 245 AcademiaNet scientists. Most of them 

regarded publication productivity as the major career driver and those in male-dominated fields 

identified different major carrier barriers than those in female-dominated fields. 

Our findings indicate that women’s scientific careers can develop in a wide variety of ways 

and be largely influenced by individual and field-specific factors. In particular, our findings can 

help young female scientists construct cognitive role models and help decision-makers more 

effectively support such scientists in their career development. 

“The participation of women in science and technology can contribute to increasing 

innovation, quality and competitiveness of scientific and industrial research and needs to 

be promoted.“ (European Commission 2006). 

INTRODUCTION 

In Europe in general and Germany in particular, women’s potential in research and science 

remains largely untapped. In commercial and industrial organizations in Europe in 2009, only 

34.4% of those working in research and development were women (Eurostat 2009). Accord- ing 

to the recent statistics, the proportion of women in science in the 27 states of the European Union 

constituted 33% on average. In Germany, this proportion constituted only 25% and was among 

the lowest (Joint Science Conference [GWK] 2014). Proportions of women remain low in both 

national universities and research organizations and often decrease with each successive rank of 

the academic ladder. In its higher ranks, these proportions usually lie between 5% and 16% (GWK 

2013; GWK 2014). Bührer, Hufnagel, and Schraudner (2009) regard such limited participation of 

women as a large waste of potential, which impedes national capacity for innovation. 

Seeking to identify major drivers of and barriers to scientific careers, in particular those of 

women, we conducted a statistical analysis of exemplary career paths and an online survey of 

prominent female scientists. The purpose was to provide valuable information to young female 

scientists. In research and science, role models are often indispensable as they provide guidance 

and foster both personal and professional development (Shapiro, Haseltine, and Rowe 1978; 
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Erikson 1985; Gibson 2004). Unlike many studies that “merely” explored the influence of role 

models on career aspirations and choices (e.g., Hackett, Esposi- to, and O’Halloran 1989; Nauta, 

Epperson, and Kahn 1998; Bandura 2000; Rask and Bailey 2002; Quimby and De Santis 2006; 

Sonnert, Fox, and Adkins 2007; Hoffman and Oreopoulos 2009), the study presented in this paper 

was intended, inter alia, to guide young female scientists and help them develop cognitive role 

models (Gibson 2003; Gibson 2004). 

This paper presents theoretical findings on the participation of women and career 

development in science, the method and findings of the statistical analysis, the description and 

findings of the online survey, and implications for further research and application. 

THEORETICAL BACKGROUND 

Recently, the limited participation of women in science and in higher-ranked positions, in 

particular, has received increasing attention. Sonnert and Holton (1995) distinguish between the 

deficit model and the difference model, according to which women are treated differently in 

science and women act differently in science, respectively. (1) According to the deficit model, 

women as a group receive fewer chances and opportunities in their careers, and for this reason, 

they collectively have worse career outcomes. Formal and informal structural barriers may 

directly affect the careers of women scientists, but they may also affect the careers of an even 

larger number of women by turning them away from a science career. (2) 

The difference model emphasizes deep-rooted differences in the outlook and goals of 

women and men. According to this model, the obstacles to career achievement lie within women 

themselves; they are either innate or the result of gender-role socialization and concomitant 

cultural values (Sonnert and Holton 1995). 

Many recent studies describe scientific careers as a series of barriers for women, which 

results in the so-called leaky pipeline – at various segments of the pipeline, people drop out but 

rarely drop in; the dropouts are disproportionately female (Sonnert and Holton 1995; Connolly, 

Fuchs, and Vinkenburg 2011; German Council of Science and Humanities 2012). Scholars have 

identified a range of such barriers, for example, (a) family influence during childhood (Macha and 

Klinkhammer 2000; Blickenstaff 2005), (b) lack of early institutional support (Geenen 2000; 

Blickenstaff 2005), (c) structural obstacles and thresholds (Bebbington 2002; Schone et al. 2010), 

and (d) family matters (Sonnert and Holton 1995; Bebbington 2002; Schone, Kellermann, and 

Busolt 2012). 
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In STEM fields, in particular, proportions of women are extremely low. As a reason, 

Britton (2010) identified a lack of clarity in the process of obtaining a PhD degree. Other scholars 

identified structural obstacles, aversion to technology as a result of socialization, and lack of role 

models (Blickenstaff 2005; Eagly and Carli 2007; Solga and Pfahl 2009; Grühn et al. 2009). 

Career patterns and parameters of career development 

Vinkenburg and Weber (2012) found very few empirical studies on career patterns and career 

development published in peer-reviewed journals. These studies usually considered no more than 

three different parameters of career development and the quality of examined data largely 

determined the reliability of their findings. By developing a questionnaire and conducting 

interviews, Sonnert and Holten (1995) were among the first to study career patterns in science and 

differences between men’s and women’s careers. Within their sample, they found no distinctive 

career patterns and universal career drivers and concluded that career success was largely random. 

By utilizing quantitative biographical data and conducting qualitative interviews, Vinkenburg et 

al. (2012) identified five distinct types of scientific careers. Vinkenburg and Weber (2012) provide 

accessible starting points for conducting a statistical analysis of individual career stages and 

relationships between them. 

While a wide range of studies has been conducted on the construct of career success in 

science, very little research has been done on career patterns. Our literature research indicates that 

publication productivity remains the major driver of scientific careers (Long, Allison, and 

McGinnis 1993; Dietz et al. 2000; Gaughan and Bozeman 2002; Dietz and Bozeman 2005; Lee 

and Bozeman 2005; Sabatier, Carrere, and Mangematin 2006; Heining, Jerger, and Lingens 2007; 

Graber, Launov, and Wälde 2008; Riggs et al. 2012). 

Lind and Löther (2007) studied scientific careers and identified field-specific practices that 

led to the exclusion of women; they also established that even in female-dominated1 fields, the 

proportions of women significantly decreased with each successive rank of the academic ladder. 

A thorough evaluation of such field-specific practices, differences between them, and their 

influence on women’s careers might provide valuable insights on career drivers. For the purposes 

of our study, we identified and utilized the following three career parameters (1) mobility, (2) pace 

 
1 A field is defined as female-dominated, or feminized if the proportion of women among students in this 

field is equal to or larger than 60% (Lind and Löther 2007; Ceci et al. 2014); Gstöttner (2014) 

distinguishes between the proportion of women among students and among professors; in this regard, the 

same field can be both a feminized field of study and masculinized field of professors. 
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of career development, and (3) degree of integration in the scientific community. 

(1) Mobility is probably one of the most researched career parameters. Cañibano, 

Otamendi, and Andújar (2008) established a positive correlation between mobility and publication 

productivity. By conducting a number of studies on both academic career paths and publishing 

activities, Sandström (2009) similarly established a positive correlation between a scientist’s 

mobility, measured as the number of both his or her relocations and transfers between 

organizations, and the number of citations of his or her publications. Within the group researched 

by Zubieta (2009), those who conducted applied research had usually transferred between science 

and industry more often than those who conducted theoretical research. Simultaneously, those 

who had transferred more often also had published less often. Cañibano, Otamendi, and Andújar 

(2008) investigated different aspects of mobility within three different groups – biologists; 

physicists and astrophysicists; and philosophers and linguists – and established that members of 

the first group scored higher with regard to each investigated aspect than members of the other 

two groups and that those who were more mobile were also more internationally connected. Lee 

and Bozeman (2005) compared university employees who had worked in industry with those who 

had not and established that the former and women among them, in particular, had published 

significantly less often than the latter. Within the group studied by Dietz and Bozeman (2005), 

however, those who had worked outside science more often had usually published and applied for 

patents more often, which led to the conclusion that a higher frequency of transferring led to a 

higher number of professional contacts and access to a wider range of professional networks. 

Drawing from these theoretical findings, we identified and utilized the following three 

variables for measuring mobility: (a) geographical mobility, (b) organizational mobility, and (c) 

sector mobility. 

(2) Pace of career development, which is defined as the time between obtaining a Master’s 

or Diploma degree and being appointed to a professorship, is another career parameter 

(Mangematin 2000; Dietz et al. 2000; Sabatier, Carrere, and Mangematin 2006; Jungbauer-Gans 

and Gross 2013). Both Long, Allison, and McGinnis (1993) and Sabatier, Car- rere, and 

Mangematin (2006) found that as compared to women, men usually took significantly less time 

to be appointed to a professorship. Both groups of authors explained such differences by men’s 

more active cooperation and participation in networks. Riggs et al. (2012) evaluated the curricula 

vitae of professors of medicine and established that the subjects who had first published earlier in 
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their careers usually published more and were cited more over the course of their careers. Youtie 

et al. (2013) compared the curricula vitae of US-American and European scientists; they 

established that those in the USA who had completed their PhD studies earlier in their careers had 

more successful careers and that within both groups, fast job promotion within academia was a 

predictor for career success. 

Jungbauer-Gans and Gross (2013) studied over 700 holders of a Habilitation degree in 

law, sociology, and mathematics in Germany. Even though they found certain field-specific 

differences, they established that in each of these three groups, the subjects who had obtained their 

Habilitation degrees earlier in their careers usually took less time to be appointed to a 

professorship. Schulze, Warning, and Wiermann (2008) arrived at a similar conclusion by 

investigating conversions to unlimited-term contracts with economics professors in Austria, 

Germany, and Switzerland. 

Many scholars have observed that the pace of career development has increased over 

recent years. In our study, we explored differences in the pace of career development both between 

more experienced and less experienced subjects and between subjects in different fields. 

(3) Integration in the scientific community. Within the group of biologists studied by 

Sabatier, Carrere, and Mangematin (2006), women, as compared to men, were on average 

networking and cooperating with others less and their careers developed more  slowly, which led 

to the conclusion that cooperation and the availability of mentors were major career drivers. 

Gaughan and Ponomariov (2008) researched scientists working both at universities and research 

centers and established that the latter, on average, cooperated more with others. The scholars 

concluded that working at a research center required more cooperation with others, which 

ultimately led to higher publication productivity. Gaughan and Bozeman (2002) arrived at the 

conclusion that women usually published less often and participated in networks less actively than 

men. 

In Germany, in particular, many scholars share the conclusion that scientific careers thrive 

on cooperation and networking. Simultaneously, according to the German Council of Science and 

Humanities (2007), the proportions of women in decision-making and appointing committees 

remain very low. Certain practices, established in scientific organizations, lead to women being 

consistently excluded from the early stages of their careers. To describe this phenomenon, 

Allmen-dinger, Fuchs, and Stebut (2000) coined the term cooling out. Newmann (2001) showed 
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that by being better integrated into a research group, a scientist is given a better opportunity to 

participate in the exchange of ideas, to be cited, and to co-author publications. Lang and Neyer 

(2004) studied publications in mathematics and numbers of their co-authors as a cooperation 

measure and established that the average number of co-authors in more conventional disciplines 

was significantly lower than that in newer disciplines. For example, a publication in computer 

science and biomedicine had, on average, 3.59 and 18.1 co-authors, respectively. Within the group 

studied by Lincoln, Pincus, and Leboy (2011), women had usually received fewer scientific 

awards than men. Another study (Eloy et al. 2013) showed how women were often disadvantaged 

by the distribution of research grants. 

These findings indicate that the degree of integration in the scientific community provides 

an important parameter for exploring career patterns. 

Drawing from the theoretical findings presented above, we formulated the following two 

research questions. (1) What career patterns can we identify by looking at career paths of 

prominent female scientists presented at AcademiaNet? (2) What career drivers and barriers have 

these prominent scientists identified? 

THE METHOD 

Seeking to answer these questions, we conducted an exploratory quantitative analysis of the 

AcademiaNet career paths and a quantitative online survey. 

The sample 

Funded by the Robert Bosch Foundation and available online at www.academia-net.de, 

AcademiaNet contains the curricula vitae of a range of prominent female scientists. For a 

scientist’s CV to be added to the database, she must be recommended by one of cooperating 

organizations, have outstanding academic qualifications, be an independent leader, etc. For the 

purpose of our study, we selected 1.135 curricula vitae and analyzed them statistically. Drawing 

from Jungbauer-Gans and Gross (2013), we divided these curricula vitae into two cohorts, based 

on whether a subject obtained her PhD. degree before of after 1995, and into two subsets, based 

on subjects’ fields of work. We identified fields of mathematics, engineering, and computer 

science to be male-dominated and fields of linguistics, social sciences, and cultural studies to be 

female-dominated. We then statistically analyzed both the total sample and each of these two 

groups of fields. 

Between October and November 2014, we conducted an online survey of 245 

http://www.academia-net.de/
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AcademiaNet scientists, constituting 60% of those invited, about their perceptions of career 

drivers and barriers. 

Variables and the Encoding Procedures 

To identify the variables and develop the encoding procedures for the statistical analysis, we 

utilized the findings of Dietz et al. (2000), Dietz (2004), Cañibano and Bozeman (2009), and 

Sandström (2009). Dietz has probably done the most research on CV analysis and, together with 

both Gaughan and Ponomariov (2008) and Cañibano and Bozeman (2009), regards CVs as a 

reliable and valuable source of data for career research. 

For the statistical analysis, we identified a range of variables and placed them in four 

categories, as shown in Table 1. After a pre-test, a team of researchers conducted coding between 

August and September 2013. Originally, 1.299 CVs were selected, of which 164 were regarded 

as incomplete and removed. Data from the remaining 1.135 CVs were entered into a SQL 

database. Out of all variables, 42 and 25 were encoded by an automated process and manually by 

three people, respectively. We selected those variables, which proved to be useful for the purposes 

of our analysis and which we describe in the following section. Draw- ing from Cañibano and 

Bozeman (2009), we verified and documented each step of the encoding process in order to ensure 

the reliability of the data. 

We developed a questionnaire for the online survey by utilizing the findings of Sonnert 

and Holton (1995). The questionnaire contained questions about (1) biographical information, (2) 

career drivers, and (3) career barriers. 

Statistical Analysis 

To conduct the statistical analysis, we utilized the R program. First, we conducted a descrip- tive 

analysis of all items. In order to explore differences between subsets and cohorts, we conducted a 

range of two-tailed independent two-sample t-tests. We assumed that variances were 

heterogeneous, which justified conservative testing for significance (Bortz and Döring 2006; Field 

2013). Finally, we analyzed product-moment correlations within both the total data set and each 

of the two sub-groups of male and female-dominated fields. 

FINDINGS 

Our findings can be placed in the following four groups. (1) The descriptive statistics show the 

selected variables and the broad range of ways in which the subjects’ careers have developed. (2) 

The results of the comparative statistical tests show values of studied variables within each cohort 
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and both the male-dominated or female-dominated fields and how they compare between these 

cohorts and fields. 3) Correlations provide established correlations between the variables within 

the total sample, the male-dominated fields, and the female-dominated fields. Finally, (4) 

individual perceptions describe potential career drivers and barriers in both the male-dominated 

and female-dominated fields. 

(1)Descriptive statistics 

Table 1 shows gathered descriptive statistics and variables selected for the analysis. Over half of 

the subjects worked in the natural sciences, mathematics, engineering, or agricultural science. 

Approximately one quarter worked in the humanities or social sciences. Approximately one 

quarter worked in human science, psychology, or medicine. The values of variables denoting 

mobility ranged substantially. 

 
Approximately 22% of subjects had only worked in the same country in which they had 

obtained their PhD degree and this way had little to no international experience. Only 

approximately seven percent had worked in industry. The average subject had transferred between 

science and industry 0.15 times and had worked in industry for 0.37 years. The average subject 

had needed 3.67 years to obtain a PhD degree, and the duration of PhD studies varied across 

subjects to a little degree. The values of all other variables that described the pace of career 

development varied substantially. The values of all four variables denoting the degree of 

integration in the scientific community ranged substantially. The descriptive statistics show the 

diversity of career paths within the sample and indicate that the careers of female scientists can 

develop in a wide variety of ways. 

(2) Results of the comparative statistical tests 

To explore differences between the career paths of the two cohorts (PhD. ≤ 1995 and PhD > 1995), 

we conducted a range of independent samples t-tests. Similarly to Jungbauer-Gans and Gross 

(2013), we found a range of statistically significant differences, most of which could be ascribed 

to the fact that the average subject in the first cohort had more professional experience. The 

average subject in the first cohort had relocated, changed organizations, or transferred between 

science and industry or government significantly more often, which indicated high mobility of 

subjects throughout their careers. Simultaneously,  we found no statistically significant differences 

between the two cohorts with regard to international mobility. This fact indicated that the average, 
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less experienced subject from the second cohort had as much international experience as more 

experienced members of the first cohort. These findings matched the observations that 

international cooperation in science had increased over the last two decades (Federal Ministry of 

Education and Research 2008). 

The average subject in the first cohort was a member of significantly more committees, 

which could again be explained by the degree of professional experience. Simultaneously, the 

average subject in each cohort had received approximately equal numbers of awards and 

scholarships. While the average, more experienced subject in the first cohort had taken 

significantly less time to obtain a PhD degree (t(311) = 3.10, p < .01), the average, less 

experienced subject in the second cohort had taken significantly less time to be appointed to a 

professorship. These statistics matched the findings of Jungbauer-Gans and Gross (2013), within 

whose sample, younger subjects had usually taken less time to be appointed to a professorship. 

See Table 2 

The findings of Lind and Löther (2007) indicate that cultures in research fields can largely 

influence courses of women’s careers. Similarly, we found significant differences between the 

career paths in the male-dominated and female-dominated fields, which are shown in Table 3. The 

average subject in the female-dominated fields, as compared to the average subject in the male-

dominated fields, had obtained her PhD earlier, had more experience, and had taken a larger 

number of jobs, which indicated that this subject was also older. Between individual research 

fields, the values of these three variables significantly differed. Established differences in mobility 

between the two groups of fields matched the findings of Zubieta (2009) and Cañibano, Otamendi, 

and Andújar (2008). The average subject in the female-dominated fields had relocated to other 

cities (t(184) = 3.06, p < .01) and transferred between organizations significantly more often 

t(191) = 3.07, p < .01). Simultaneously, we found no statistically significant differences in 

international mobility (t(224) = 3.98, p > .05). We found the most significant differences in sector 

mobility. The average subject in the male-dominated fields had worked outside science both more 

often (t(235) = 3.42, p < .001) and longer in total t(175) = 3.34, p < .01). 

While the average subjects in the male-dominated and female-dominated fields had 

approximately equal numbers of memberships in committees, the average subject in the male-

dominated fields had been granted significantly more awards and scholarships (t(225)= -2.02, p 

> .05). Simultaneously, the average subject in the female-dominated fields had significantly more 
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publications, which they authored jointly with no more than three co-authors (t(241) = 11.46, p < 

.001), and significantly fewer publications, which they jointly authored with more than three co-

authors (t(143) = -10.61, p < .001). Table 3 shows the career paths in the male-dominated and 

female-dominated fields in comparison. 

(3) Established correlations 

Seeking to identify career patterns, we explored correlations between selected variables both 

within and between categories. As expected, we found a range of highly significant correlations 

between different variables within the mobility category. Similarly, we found a range of highly 

significant correlations within the integration category. Numbers of relocations to other cities were 

correlated with numbers of transfers to other organizations (r=.93***). Similarly, numbers of 

relocations to other countries were correlated with numbers of transfers to other organizations 

(r=.69***) and with numbers of relocations to other cities (r=.72***). Numbers of transfers 

between sectors correlated with times outside science; these two variables had a causal 

relationship. Exclusively within the total sample, numbers of relocations to other countries were 

significantly negatively correlated with times outside science, which indicated that those who had 

worked outside science longer had usually relocated to other countries less often and vice versa. 

We also found a range of significant positive correlations between different mobility 

and integration variables. Both numbers of relocations to other cities and numbers of transfers 

between organizations were significantly positively correlated with both numbers of granted 

awards and scholarships or numbers of memberships in committees, which indicated that 

subjects who were usually more mobile had been granted more awards and scholarships and 

participated more actively in committees (see Table 4). These findings confirmed the 

assumption of Dietz and Bozeman (2005) that more frequent transfers between organizations 

provided access to more communities and ultimately led to better integration. In the female-

dominated fields, as opposed to male-dominated fields, correlations between both numbers 

of relocations to other cities and transfers between organizations and both numbers of awards 

and memberships were stronger. 

Exclusively in the female-dominated fields, subjects who had relocated to other cities 

and transferred between organizations more usually had been granted more awards and 

scholarships and more actively participated in committees. 

Correlations between variables denoting international mobility and those denoting 
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integration were somewhat different. Numbers of relocations to other countries were 

significantly positively correlated with numbers of granted awards and scholarships. In the 

female-dominated fields, these correlations were stronger. Numbers of granted awards and 

scholarships were significantly positively correlated with numbers of memberships 

(r=.32***). Similarly, these correlations were stronger in the female-dominated fields. 

Simultaneously, we found no significant correlations between numbers of relocations and 

memberships in committees. Exclusively within the total sample, both numbers of relocations 

to other cities and of transfers between organizations were significantly positively correlated 

with numbers of publications authored with no more than three other co-authors and 

significantly negatively correlated with numbers of publications written with more than three 

co-authors. 

We found no significant correlations between pace and integration variables denoting 

integration and those denoting time between obtaining a PhD degree. We found some 

correlations between certain mobility and pace variables. Exclusively in male-dominated 

fields, times between obtaining a PhD degree and being appointed to a professorship were 

weakly significantly positively correlated with time outside science, which indicated that 

subjects who had worked outside science longer had usually taken more time to become 

professors (r=.26*). While we found no significant correlations between numbers of 

relocations to other cities and pace of career development within the total sample, these 

variables were significantly negatively correlated in the female-dominated fields (r=-.25), 

which indicated that subjects in these fields who had relocated to other cities more often 

usually had taken less time to become professors. See Table 4. 

These correlations matched the findings of Sabatier, Carrere, and Mangematin (2006), 

who found that the probability of being promoted was higher for those of their subjects who 

were more mobile. Table 4 shows the correlations between selected mobility, pace, and 

integration variables. 

(4) Drivers of and barriers to scientific careers 

The sample of the online survey can be described as follows. Forty-eight, nine, nine, and nine 

percent of respondents resided in Germany, the Netherlands, Switzerland, and the United 

Kingdom, respectively. Approximately three-quarters of respondents were professors. On 

average, 60% had two children. Finally, 54% and 46% worked in male-dominated and female-
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dominated fields respectively and 39% and 61% obtained their PhD degree before and after 1995, 

respectively. In response to the question about drivers of scientific careers, 68%, 56%, 53%, and 

37% named publication productivity, personal determination, academic qualification, and 

networking. These statistics matched the findings of a range of studies, which identified 

publication productivity to be the major driver of scientific careers (Gaughan and Bozeman 2002; 

Dietz et al. 2000; Sabatier, Carrere, and Mangematin 2006; Heining, Jerger, and Lingens 2007; 

Graber, Launov, and Wälde 2008). We found no statistically significant differences between 

responses in the male-dominated and female-dominated fields.  

In response to the question about major barriers to their careers, 54% and 44% of 

respondents in the male-dominated and female-dominated fields respectively named 

difficulties in reconciling work and family responsibilities. Simultaneously, while 42% of 

those in the male-dominated fields mentioned discrimination, 44% of those in the female-

dominated fields mentioned financial insecurity. These statistics matched the findings of 

Sonnert and Holton (1995) and Morrison, Bourke, and Kelley (2005) that female scientists, 

and those in the male-dominated fields, in particular, often experienced discrimination and 

that such discrimination sometimes substantially impeded their careers. Similarly, Schaffer 

and Riordan (2004) studied a number of insurance companies and found a negative 

correlation between the relative size of a group and the discrimination of its members. 

Table 5 shows career drivers and barriers most often mentioned by all respondents, 

those in the male-dominated fields, and those in female-dominated fields. 

CONCLUSIONS 

The examined career paths of the prominent female scientists provided by AcademiaNet varied 

widely, and we found no typical career paths within the sample. The values of mobility variables 

ranged most, with one exception. Very few of the subjects had worked in industry or government 

and only for very short periods of time. We find these findings particularly interesting with regard 

to the Triple Helix approach, which refers to the knowledge transfer between scientific, business, 

and political organizations and suggests the need for a more pro-active position of scientists in the 

innovation process, similar to those of politicians and businessmen (Etzkowitz and Leydesdorff 

2000). Higher sector mobility of scientists can thereby increase the national capacity for 

innovation. 

The studied scientists were very mobile – the average subject had transferred to 
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another city approximately three times, and 80% of subjects had worked in a foreign country 

at least once. These findings indicate that prominent scientists fulfill the expectations of 

agenda-setting international organizations such as OECD (2013) and the Commission of the 

European Communities (2007), which emphasize that increased mobility can help foster 

knowledge production and transfer. We found a range of significant positive correlations 

between variables denoting the degree of integration in the scientific community and those 

denoting mobility, in particular, international mobility. These correlations were particularly 

strong within the female-dominated fields. According to Sabatier, Carrere, and Mangematin 

(2006) and Cañibano, Otamendi, and Andújar (2008), scientific careers thrive on cooperation 

and networking. Simultaneously, women in science often network and cooperate less actively 

than men (Kanter 1977; Baker 1994; Wellington and Spence 2001; Forret and Dougherty 

2004). Our findings indicate that by encouraging women to be more mobile, we can 

simultaneously help them network and cooperate more actively and, ultimately, more 

effectively advance their careers. 

Many respondents in the male-dominated fields regarded discrimination as one of the 

major career barriers, which matched the findings of a range of studies (e.g., Goldenhar et al. 

1998; Schaffer and Riordan 2004; King et al. 2010). These studies often connect 

discrimination to tokenism (Kanter 1977), which refers to making perfunctory gestures 

toward the inclusion of minority groups and creating the appearance of inclusiveness. By 

making their gender equality practices more accessible, German scientific organizations can 

avoid tokenism and substantially increase the effect of such practices. 

Limitations 

The presented study and its methodology had the following two limitations. (1) Similar to the 

studies conducted by Dietz et al. (2000) and Corley, Bozeman, and Gaughan (2003), the available 

CVs were too compressed and often lacked valuable information such as complete lists of 

publications and patent applications. The CV format also provides no information about the 

motivations behind career choices. In this regard, narrative information (Diekmann 2008) could 

provide deeper insights into career development. (2) We only studied a very specific group of 

prominent, exclusively female scientists. Research on career paths of less successful female 

scientists or of both male and female scientists might provide deeper insights into career patterns 

and drivers. Finally, our sample was somewhat disproportional – approximately one-third of the 

subjects were biologists. 
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Implications for further research and practical application 

The study presented in this paper provides accessible starting points for both further research and 

practical application. (1) Our statistical analysis found a broad variance among the career courses 

within the total sample and significant differences between career choices in the male-dominated 

and female-dominated fields. Thus, further studies might examine the ways in which careers 

develop both within and across particular fields. (2) Similar studies on all-male or mixed-gender 

samples can supplement our findings and help establish differences in career development 

between men and women. (3) Similarly to the studies conducted by Dietz et al. (2000) and 

Sandström (2009), CVs could be supplemented with bibliometric data such as lists of publications, 

patent applications and received awards. (4) The large range of established correlations indicates 

relationships between individual career stages and matches the findings of Vinkenburg and Weber 

(2012). Systematic empirical research on career development and relationships between 

individual career stages is still in its infancy and shows a great deal of promise. (5) Female role 

models in research and science remain scarce (Blickenstaff, 2005). In a broader sense, Gibson 

(2014) defines role models as “cognitive constructs based on individual perspectives, preferences, 

and aspirations.” By providing information on exemplary career paths, our findings can help 

young female scientists develop such constructs. Finally, decision-makers might utilize our 

findings to develop career support programs for female Master’s and PhD students. 
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APPENDIX 

 
Table 1 The descriptive statistics and their variables  

Category Variable Range (type of variable) Mean/percentage (standard 
deviation/absolute value) 

Missing 
values 

Individual 
factors 

Research field 5 levels (categorical) Social sciences: 24.7% 
Human science: 24.2% 
Natural sciences: 52.1%  
Structural science: 7.5%  
Economics and law: 5.5% 

0 

Cohort 2 levels (dichotomous; 2: 
PhD≤'95=1, PhD>'95=2)  

PhD ≤ '95: 45.3% (491)                  
PhD > '95: 54.7% (594)  

50 

Year of PhD graduation  1950 – 2012 (continuous) 1994 (9.54) 50 

Year of the first professorship 1951 – 2013 (continuous) 2002 (8.33) 527 

Current residence 24 levels (string) Germany: 62.0%; The 
Netherlands: 7.8%; 
Switzerland: 7.1%; Great 
Britain: 5.2%; Austria: 4.6% 

83 

Worked at research 
organization 

2 levels (dichotomous; 2: 
no=0, yes=1) 

No: 44% (444)  
Yes: 56% (560) 

131 

Number of research 
organizations 

0 – 6 (continuous) 1.11 (1.75) 147 

Number of jobs 1 – 17 (continuous) 4.63 (2.09) 126 

Number of guest professorships 0 – 8 (continuous) 0.2 (0.70) 103 

Time in research 1 – 63 (continuous) 18.53 (9.54) 50 

Mobility Number of relocations to 
another city  

0 – 17 (continuous) 3.27 (2.16) 119 

Number of relocations to 
another country 

0 – 13 (continuous) 1.94 (1.72) 114 

Number of transfers to another 
organization 

0 – 17 (continuous) 3.41 (2.15) 118 

Number of transfers between 
science and industry 

0 – 5 (continuous) 0.15 (0.53) 106 

Time in industry 0 – 31 (continuous) 0.37 (2.15) 102 

Pace of 
career 
developmen
t 

Time between obtaining a 
Master’s or Diploma degree 
and first professorship 

3 – 38 (continuous) 14.41 (4.95) 641 

Time between obtaining a PhD 
degree and first professorship 

1 – 35 (continuous) 10.47 (4.62) 518 

Duration of PhD studies 1 – 10 (continuous) 3.67 (1.10) 633 

Integration 
in the 
scientific 
community 

Number of memberships in 
committees 

1 – 67 (continuous) 7.90 (7.72) 245 

Number of awards and 
scholarships 

1 – 49 (continuous) 5.30 (4.33) 220 

Number of publications written 
with ≤ 3 co-authors 

0 – 20 (continuous) 4.37 (3.55) 122 

Number of publications written 
with > 3 co-authors 

0 – 14 (continuous) 3.48 (3.26) 122 
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Table 2 Career paths of the two cohorts in comparison 
Category Operationalization PhD ≤ '95 (n=491) 

mean (sd) 
PhD > '95 
(n=594) 
mean (sd) 

Degrees of 
freedom 

t-value  

Mobility Number of relocations to 
another city  

3.76 (2.38) 2.84 (1.69) 762 6.78*** 

Number of relocations to 
another country 

2.00 (1.82) 1.89 (1.44) 830 1.33 

Number of transfers to another 
organization 

3.97 (2.32) 2.90 (1.69) 775 8.07*** 

Number of transfers between 
science and industry 

0.20 (0.63) 0.10 (0.42) 745 2.67** 

Time in industry 0.52 (2.66) 0.20 (1.05) 560 2.44* 

Pace of 
career 
developme
nt 

Time between obtaining a 
Master’s or Diploma degree 
and first professorship 

15.87 (5.26) 12.28 (3.24) 459 9.12*** 

Time between obtaining a PhD 
degree and first professorship 

12.02 (4,93) 8.15 (2.79) 601 12.41*** 

Duration of PhD studies 3.45 (1.15) 3.78 (1.01) 311 -3.10* 

Integration 
in the 
scientific 
community 

Number of memberships in 
committees 

9.41 (8.49)  6.00 (5.83)  796 6.92*** 

Number of awards and 
scholarships 

5.36 (4.85) 5.18 (3.82) 742 .61 

Number of publications written 
with ≤ 3 co-authors 

4.74 (3.71) 4.02 (3.36) 892 3.13** 

Number of publications written 
with > 3 co-authors 

3.51 (3.38) 3.53 (3.14) 903 -0.10 

Note: * shows statistically significant differences between cohorts, ***p < .001. **p < .01. *p < .05; Results of independent 
two-sample t-tests, two-tailed.  
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Table 3 Career paths in male-dominated and female-dominated fields in comparison 
Category Variable Female-dominated 

(n=131); mean (sd) 
Male-dominated  
(n=159); mean (sd)  

Degrees 
of 
freedom 

t-value 

Individual 
factors  

Year of PhD graduation 1993 (10.29) 1996 (7.85) 225 -3.02** 

Number of jobs 5.1 (2.51) 4.37 (1.98) 211 2.53* 

Time in research 20.23 (10.29) 16.85 (7.85) 225 3.02** 

Mobility Number of relocations to 
another city  

3.93 (2.90) 2.98 (1.89) 184 3.06** 

Number of relocations to 
another country 

1.88 (1.95) 1.79 (1.66) 224 .398 

Number of transfers to another 
organization 

4.05 (2.86) 3.10 (1.93) 191 3.07** 

Number of transfers between 
science and industry 

0.09 (0.39) 0.32 (0.72) 235 -3.42*** 

Time in industry 0.14 (0.90) 1.10 (3.36) 175 -3.35** 

Pace of 
career 
developme
nt 

Time between obtaining a 
Master’s or Diploma degree 
and first professorship 

13.71 (4.95) 13.41 (4.41) 115 .35 

Time between obtaining a PhD 
degree and first professorship 

3.72 (1.21) 3.83 (1.15) 63 .65 

Duration of PhD studies 7.66 (2.72) 7.5 (2.86) 147 -.12 

Integration 
in the 
scientific 
community 

Number of memberships in 
committees 

7.79 (8.28) 7.89 (9.45) 218 -.09 

Number of awards and 
scholarships 

3.65 (3.07) 4.59 (3.92) 225 -2.02* 
 

Number of publications written 
with ≤ 3 co-authors 

7.79 (3.19) 3.47 (2.72) 241 11.46*** 

Number of publications written 
with > 3 co-authors 

0.51 (0.89) 3.44 (2.92) 143 -10.61*** 

Note: * shows statistically significant differences between subsets of fields, ***p < .001. **p < .01. *p < .05; Results of 
independent two-sample t-tests, two-tailed.  
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Table 4 Correlations between selected variables 
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Table 5 Most often mentioned career drivers and barriers 
 

Category 

 All 

respondents 

(N=245) 

Respondents 

work ing in male-

dominated fields 

(n=130) 

Respondents working in 

female-dominated fields 

(n=108) 

Drivers Number of publications 68% 66% 74% 

Determination 56% 58% 54% 

Academic qualification 53% 47% 63% 

Cooperation 37% 40% 34% 

Barri- 

ers 

Reconciliation of work 

and family 

responsibilities 

49% 54% 44% 

Lack of structures and 

clarity with regard to 

career development 

40% 40% 40% 

Gender-specific factors 34% 42% 27% 

Financial insecurity 33% 26% 44% 

No barriers 10% 8% 14% 

Note: Respondents were asked to name the three major drivers of and barriers to their careers. 
Because some respondents did not provide information about their research fields, the total number 
of respondents are larger than the sum of the numbers of respondents working in either male-
dominated or female-dominated fields. 

 
 


