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Abstract
In recent years, we have seen an increase in the shares of doctorate holders working out-
side academia due to the lack of academic opportunities. However, the literature on job 
opportunities for early-career researchers overlooks the heterogeneous career paths, and 
the factors impacting these. We study doctorate holders’ careers in research and nonre-
search positions across the various employment sectors (academic, business, and other 
nonacademic) using multiorganisation survey data of 1,678 doctorate holders from eight 
European universities. Our results show different profiles of PhD holders depending on 
the career path they follow. First, related to career-related motivations, an important share 
of doctorate holders aims for a researcher career outside academia when starting a PhD, 
meaning that nonacademic research careers are not to be seen solely as a ‘forced’ choice. 
Second, preferences for specific job attributes are also relevant: doctorate holders work-
ing as researchers in academic and nonacademic sectors are more driven by intellectual 
challenge and independence than salary. For business research careers, collaborating with 
nonacademic partners during the PhD and receiving private funding are important factors. 
Third, personal characteristics like gender and parenthood also impact career choices for 
early-career researchers.
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Introduction

The careers of doctorate holders have received increasing attention from both researchers 
and policymakers due to the increasing number of new doctorate holders, which contrasts 
with the steady trend of jobs available in academia (Schillebeeckx et  al., 2013;  OECD, 
2021; Teelken et  al., 2023). An increasing share of doctorate holders is transitioning to 
nonacademic careers (Carriero et al., 2023), primarily due to a lack of career opportuni-
ties and permanent academic positions (Bebiroglu et al., 2020; Boman et al., 2021; Höhle, 
2024). However, much of the literature focuses on academic careers (Broström, 2019; 
Cañibano et al., 2019), limiting our understanding of what characteristics of the new gen-
erations of doctorate holders determine how they navigate through these heterogeneous 
paths. For example, it is unclear to what extent doctorate holders employed outside aca-
demia utilise advanced research training and skills (OECD, 2023). Despite emerging evi-
dence that PhD skills are valued in the nonacademic labor market (Passaretta et al., 2019), 
factors such as R&D intensity in companies and region-specific opportunities affect the 
hiring rates of doctorate holders (Cruz-Castro & Sanz-Menéndez, 2005; Garcia-Quevedo 
et al., 2012; Hnatkova et al., 2022; Rehs & Fuchs, 2022; Sarrico, 2022).

Furthermore, research on the determinants of doctorate holders’ careers often simpli-
fies alternative career opportunities into a dichotomy of academic versus nonacademic 
jobs, overlooking broader sectorial opportunities such as business, the public sector, and 
nonprofit organizations (Mangematin, 2000; Marini, 2022; Roach & Sauermann, 2010), or 
failing to acknowledge their involvement in research activities. To the best of our knowl-
edge, three exceptions exist: Bloch et al. (2015) identified five categories of positions (uni-
versity positions with research-based employment, business sector positions with research 
and nonresearch employment and other sectors including not-for-profit institutions, with 
research and nonresearch employment). More recently, Goldan et al. (2023) replicated the 
five sectors from the study by Bloch et al. (2015), while Carriero et al. (2023) distinguished 
between four paths: research jobs at public institutions, business research and nonresearch 
jobs, and government and nonprofit sector jobs. Various employment sectors differ in 
working conditions and reward structures, attracting different groups of doctorate holders; 
however, the literature on the determinants of doctorate holders’ careers remains scarce 
(Goldan et al., 2023).

By addressing the research question regarding the factors that determine doctorate hold-
ers’ various career paths, we contribute to the literature in three ways. First, we combine 
employment sectors (academic, business, and other nonacademic sectors) with engage-
ment in research, defining six distinct career paths. The nonresearch academic career path 
is relatively understudied but is likely to become more important for doctorate holders as 
universities expand their services (Berman & Pitman, 2010; de Jong & del Junco, 2023). 
Second, while many studies are based on data from a single country (Bloch et al., 2015; 
Carriero et al., 2023; Goldan et al., 2023; Marini, 2022; Waaijer, 2017), a region (Bebi-
roglu et al., 2019; Rehs & Fuchs, 2022), or an organization (Bartsch et al., 2024; Mange-
matin, 2000) or in a specific research field (Morettini et al., 2019; Roach & Sauermann, 
2010; Ta et al., 2024), various studies suggest that common determinants exist for doctor-
ate holders’ careers across (Western) countries, despite differing labour market conditions 
(Goldan et al., 2023). Our data come from a multiorganisation sample of 1,678 recent PhD 
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graduates1 from universities in eight European countries across all research fields. Finally, 
building on the literature review, our model includes a comprehensive list of potential fac-
tors related to the different stages of doctoral training (before, during, and after), as well 
as preferences for job attributes and personal characteristics, to explore how these factors 
simultaneously affect career paths.

Although the scope of doctoral training has broadened from preparing future ‘academic 
successors’ to training ‘versatile experts’ with a broad range of competences (Enders, 2005; 
Gu et al., 2018), an important challenge remains: many doctoral education systems are still 
primarily designed to prepare doctorate holders for academic careers (Gardner & Doore, 
2020).2 Doctorate holders working outside academia, particularly in less developed econ-
omies, often find themselves overqualified for their jobs yet lacking certain professional 
skills (Yudkevich et al., 2020). The increasing competition in academia, combined with the 
lack of preparation for careers outside academia, makes it difficult for doctorate holders to 
plan their career prospects (Jaksztat & Gross, 2024). Evidence on the factors that influence 
the career pathways of doctorate holders can inform policymakers and universities seeking 
to better equip doctoral candidates with appropriate training and career guidance. This will 
ultimately maximize the value of doctoral training, both in terms of graduates’ career aspi-
rations and their contributions to knowledge and innovation ecosystems.

Literature review

The literature has identified various determinants of doctorate holders’ career pathways, 
which can be grouped according to the different stages of PhD training: before, during and 
after completing the doctoral programme. Additionally, personal preferences and charac-
teristics are discussed.

Before the doctoral programme: initial career motivations for pursuing a PhD

The motivations for pursuing a PhD are diverse, ranging from personal interest in research, 
family influences, and encouragement from lecturers to aspirations for specific career goals 
(Guerin et al., 2015). Pursuing a specific career path can be a significant motivating factor 
for starting a PhD and may influence one’s choice of post-PhD career. Some individuals 
start a PhD with the goal of becoming a professor, others aim to conduct research in indus-
try or the public sector, while some pursue a PhD to enhance their overall career pros-
pects and opportunities. Studies have examined the preferences of doctoral researchers and 
graduates for academic versus nonacademic careers, and how these preferences evolve over 
time (Li & Horta, 2021; Mangematin, 2000; Sauermann & Roach, 2012; Seo et al., 2021). 
However, few studies have explored how these initial career-related motivations are linked 
to actual employment paths (Fox & Stephan, 2001).

1  In this study, we use the terms ‘PhD’ and ‘doctorate holder’ interchangeably, referring to the highest-level 
academic qualification in any scientific field.
2  In the U.S., there are many professional doctorate degrees in addition to PhD degrees (e.g., Doctor of 
Education, Doctor of Business Administration, or Doctor of Nursing Practice), which focus on applying 
knowledge within professional practice. In European countries, with the exception of the UK, the emer-
gence of professional doctorates is a relatively recent development.
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During the doctoral programme

Among the factors identified in the literature as determinants of PhD career paths dur-
ing the doctoral programme are the research field, the role of the doctoral supervisor, 
PhD funding, and collaboration during the PhD. The research field of the doctorate has 
been shown to influence graduates’ choice of employment sector, as it is linked to the 
demand for specific or applied knowledge and skills within different sectors (Goldan 
et  al., 2023). Doctorate holders in STEM fields are more likely to be employed in 
research jobs in the private sector, whereas graduates from social sciences and humani-
ties (with the exception of fields such as law or economics) are more likely to work in 
academic or public sectors (Goldan et al., 2023; Passaretta et al., 2019; Seo et al., 2021; 
Waaijer, 2017). Bartsch et  al. (2024) also reported significant variations within vari-
ous STEM subfields, with PhD graduates in mechanical engineering being most often 
employed outside academia.

With respect to doctoral training, as part of the European University Association-led 
‘Salzbourg process’ and the reform of doctoral education, universities are incorporating 
transferable skills training into doctoral programmes to better prepare doctorate graduates 
for a broader range of careers outside of academia (Hasgall & Paneoasu, 2022; Hasgall 
et al., 2019). However, there appears to be a lag in implementing this policy in practice: 
while more than 86% of EU researchers consider transferable skills important for career 
progression and recruitment, only 32% report having received such training during their 
doctoral programme (Janger et  al., 2020). There is also a lack of empirical data on the 
impact of transferable skills training on actual employment outcomes and career trajec-
tories. The role of the doctoral supervisor has been shown to be important in shaping the 
career choices of doctoral researchers, primarily orienting them toward academia (Goldan 
et al., 2023; Gu et al., 2018; Mangematin, 2000; Sauermann & Roach, 2012; Seo et al., 
2021). Greater satisfaction with doctoral supervisors’ mentoring and support increases 
the likelihood of doctorate graduates securing tenure-track academic positions (German 
et al., 2018). Combined with a supervisor’s focus on basic research, greater support from 
the supervisor increases doctorate holders’ chances of working in academia (Carriero et al., 
2023). In addition to supervisor support, it is important to explore whether satisfaction 
with other emerging components of doctoral programmes, such as career support services 
or transferable skills training, influences career paths.

The effects of funding, specifically public grants or scholarships, on scientific pro-
duction and career paths have been recognized in the literature (Bloch et  al., 2014; 
Goldan et  al., 2023; Horta et  al., 2016; Yudkevich et  al., 2020). Similarly, regarding 
the relevance of private funding, Marini (2022), using a sample of Italian postdoctoral 
researchers, demonstrated that those with postdoctoral projects funded by private com-
panies were more likely to pursue careers in nonacademic sectors. Finally, exposure to 
a specific sector during the PhD makes a difference by allowing individuals to gain rel-
evant knowledge and build professional networks. Bartsch et al. (2024) demonstrate that 
work experience in a specific sector during doctoral training – whether at a university or 
in the private sector – increases the likelihood of doctorate holders’ subsequent employ-
ment in those sectors. Collaboration with the private sector during the PhD has been 
shown to significantly influence the choice of a career trajectory in the private sector 
(Mangematin, 2000; Mortier et al., 2020). From the employer’s perspective, cooperation 
with universities has been shown to encourage firms to recruit doctorate holders in order 
to develop these relationships (Garcia-Quevedo et al., 2012).
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Post‑PhD factors

Once doctoral training is completed, postdoctoral opportunities facilitate integration in the 
scholarly community, improving PhD graduates’ chances of securing tenure-track positions 
(Akerlind, 2005; Horta, 2009). With regard to nonacademic careers, Hayter and Parker 
(2019) demonstrated that several factors associated with postdoctoral positions hinder post-
docs’ career transitions, including a lack of requisite skills and limited support from prin-
cipal investigators for nonacademic career paths. Postdoctoral researchers, often referred 
to as ’academic precariats’ due to the prevalence of temporary contracts (OECD, 2021), 
frequently leave academia because of limited career prospects (Waaijer, 2017). Similarly, 
labour market conditions can influence PhD graduates’ career trajectories, with knowledge-
intensive economies expected to have a higher demand for doctorate holders in nonaca-
demic sectors (Hnatkova et  al., 2022). Höhle (2024) confirmed that doctorate holders in 
temporary positions within knowledge-intensive economies are more likely to leave aca-
demia due to the combined effect of job insecurity and attractive nonacademic opportuni-
ties. On the supply side, Bloch et  al. (2015) demonstrated that a higher number of PhD 
graduates in specific fields increases the likelihood that doctorate holders in those fields 
will pursue careers outside academia. The time since PhD completion also influences 
career choices: the proportion of individuals pursuing academic careers decreases over 
time following PhD completion (Bebiroglu et al., 2019).

Indeed, researcher mobility is another important factor that can influence career trajec-
tories. Mobility is considered an essential component of scientific knowledge exchange and 
has been reported to have a positive impact, such as higher citation rates (OECD, 2021) 
and improved wages and education-job matching (Caparros-Ruiz, 2019). International 
mobility is considered crucial for academic career progression, such as for networking and 
skill development. More than one-third of researchers working in higher education insti-
tutions experience long-term mobility after completing their PhDs (Janger et  al., 2020). 
However, mobility has been reported to have little effect on job opportunities outside aca-
demia and salary progression (ibid.). Therefore, post-PhD mobility may be associated with 
greater chances of working in academia, as demonstrated for doctorate holders in Belgium 
(Bebiroglu et al., 2019). However, Marini’s (2022) model showed that post-PhD mobility 
did not predict the sector of employment for Italian doctorate holders.

Preferences for job attributes and personal characteristics

Preferences for job attributes

Preferences for specific job attributes can influence the career path choices of doctor-
ate holders. The literature distinguishes between intrinsic motivation, related to a pas-
sion for research, referred to as "a taste for science," and extrinsic motivation, related to 
rewards such as income and job security, referred to as "taste for salary" (Carriero et al., 
2023; Goldan et al., 2023). A weaker "taste for science" and a stronger "taste for salary" 
were shown to predict a preference for careers in the industry sector over academic sec-
tor research careers (Roach & Sauerman, 2010; Carriero et al., 2023). Bloch et al. (2015) 
reported that preferences for job attributes such as creativity and independence (i.e., a 
stronger "taste for science") were positively associated with jobs in R&D, regardless of 
the sector of employment. Preferences for salary or job security increased the likelihood 
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of working in R&D in the private and other public sectors, whereas preferences for family-
work balance decreased the probability of working in the business sector, whether in R&D 
positions or not.

Personal characteristics

Research findings on the impact of gender on career choice have been mixed and may 
depend on the national context, as well as whether factors such as research field and parent-
hood are controlled for. Marini (2022) demonstrated that women are more often employed 
in academia than men, while men are more frequently employed in industry than women. 
Goldan et al. (2023) reported that, while women were less likely to work in private sector 
research, they were more likely to work in public sector research and nonresearch jobs, and 
private sector nonresearch jobs. Waaijer et al. (2017) found no compelling evidence of gen-
der differences in post-PhD career destinations; rather, the differences were related to the 
underrepresentation of women in specific research fields, such as engineering and the natu-
ral sciences. Bartsch et al. (2024) demonstrated that, for STEM PhD graduates in Germany, 
there were no gender differences in their employment sector after graduation. However, 
differences emerged when considering parenthood: women with children were more likely 
to work in academia, whereas men and women without children exhibited similar career 
patterns.

Therefore, it is important to better understand the specific career obstacles faced by par-
ents, both women and men, as the available literature presents mixed findings. While job 
insecurity and high pressure may drive some parents out of academia, the perceived flex-
ibility of academic jobs may also serve as an attractive factor for them. Grönlund (2020) 
demonstrated that, in the Swedish context, family concerns were a prominent reason for 
leaving academia for both women and men, particularly due to job insecurity. Stefanova 
and Latu (2022) found that both female and male parents in the UK were significantly less 
likely to be hired in academia compared to nonparents. Finally, the age of doctorate holders 
has been shown to relate differently to various career paths, with younger doctorate hold-
ers being more likely to work in business research jobs (Bloch et al., 2015; Goldan et al., 
2023).

Materials and methods

Sample and survey methodology

This study is based on data collected through an online survey of doctorate holders who 
obtained their PhD between 2016 and 2020 from eight European universities as part of 
the EU-funded DocEnhance project3: Arctic University of Norway, Technical University 
of Munich (Germany), Maastricht University (the Netherlands), NOVA University Lis-
bon (Portugal), Matej Bel University (Slovakia), University of Alcalá (Spain), University 
of Sassari (Italy) and University of Chemistry and Technology Prague (Czech Republic).4 

3  CAREE​R TRACK​ING—The DocEn​hance​ Websi​te.
4  Original data collection includes the University of Thessaloniki (Greece) but owing to the low number 
of available contact data for PhD graduates and the low response rate (28 valid answers), these data were 
excluded from the analysis presented here.

https://docenhance.eu/career-tracking/
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Each university distributed the survey via email to all PhD holders who graduated between 
2016 and 2020. The survey questions cover doctoral training, skills developed during the 
doctorate, employment situation, and the added value of the doctorate. The complete ques-
tionnaire can be found in Boman et al. (2021). The survey employs a census-like approach 
without specific statistical sampling. The survey was open from 9 March to 16 April 20215 
and collected 2,189 responses, representing 23% of the target population. The response 
rates by university ranged from 32 to 11% and are presented in Annex 1.

Variables

Dependent variable: sector of employment and engagement in research

Our main dependent variable, job position, identifies the current sector of employment for 
doctorate holders and their engagement in research activities within their current job. It 
consists of six nonoverlapping categories: 1) a research position in academia (i.e., univer-
sities and/or research organisations); 2) a nonresearch position in academia; 3) a research 
position in the business sector (including industry, services, and other); 4) a nonresearch 
position in the business sector; 5) a research position in other sectors (i.e., outside aca-
demia and the business sector – government, healthcare, nonhigher education, private not-
for-profit sector and other sectors); and 6) a nonresearch position in other sectors. This var-
iable defines the working sample used in our study, which includes 1,678 individuals who 
provided information about their sector of employment and their engagement in research.6 
The majority of doctorate holders working in academia are engaged in research (37%), 
whereas 3% are in nonresearch positions. For other sectors, the split between research and 
nonresearch positions is fairly even: 17% versus 21% for the private sector, and 11% versus 
10% for the public, health and third sectors, respectively. The largest share of doctorate 
holders in research positions outside academia works in the private sector.

Independent variables

The first set of variables relates to motivations for pursuing a doctorate, specifically to 
work: 1) as a researcher in academia, 2) as a researcher outside academia, 3) as a highly 
skilled expert and to diversify career opportunities, 4) for personal accomplishment, and 
5) out of interest in the research topic. In addition to the initial motivations for pursuing a 
PhD, prior job experience is also considered, as it can influence the choice of career path.

In relation to doctoral training, we explore the impact of several key elements: the 
research field of the doctorate (social science and humanities—SSci&Hum, natural and 
agricultural sciences—Nat&AgriSci, engineering and technology—Eng&Tech, and medi-
cal and health sciences—Med&HSci); training in transferable skills (with a value of one if 
the respondent has received training during their PhD); satisfaction with doctoral training, 
measured on a five-point scale (1 = very dissatisfied, 5 = very satisfied), across six elements 
(doctoral supervision, research training, transferable skills training, university services, 
support for pursuing an academic, and support for pursuing a nonacademic career); as well 

5  The last year of the data collection was 2020, as the latest year for which the contact details of the PhD 
holders were available was 2020, before the COVID-19 pandemic.
6  See Annex 1 for information about the number of answers from each university in the working sample.
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as sources of funding and collaboration during the PhD. To capture different sources of 
funding, we created three dummy variables: each takes a value of one if the respondent 
received funding from 1) public sources, 2) private sources, or 3) a self-funded position, 
and zero otherwise. External collaboration during the PhD is measured as a categorical 
variable with three categories: 0 = no collaboration, 1 = collaboration with an academic 
institution, and 2 = collaboration with a nonacademic institution.

Taking a postdoctoral position after completing the PhD is a dummy variable that takes 
a value of one if the respondent held one or more postdoctoral positions at a university 
or research-performing organization after obtaining their doctorate. The number of years 
since PhD completion (at the time of the survey) is a dummy variable that takes a value 
of zero if the respondent is a recent graduate (i.e., 1 or 2 years between graduation and 
the time of the survey) and one if the number of years is 3, 4, or 5. Mobility is a dummy 
variable that takes a value of one if the respondent lived or worked outside their country of 
citizenship for 3 months or more after completing their doctorate.

‘Labour market conditions’ is a dummy variable that takes a value of one if the doctor-
ate holder graduated from a university located in a region with an innovation performance 
score classified as ‘leader or strong’, and zero, if their university is in a region with ‘moder-
ate or emerging’ innovation performance.,78

The questionnaire asked PhD holders to rate, on a scale of 1 (“very unimportant”) to 5 
(“very important”), the importance of various reasons for taking their current main posi-
tion: 1) to take the next step in my desired career path, 2) to improve/gain new skills, 3) to 
address intellectual challenges, 4) autonomy and responsibility, 5) salary, 6) job security/
stability, 7) work/life balance, and 8) family/personal reasons. As these preferences may be 
related to one another, we conduct an exploratory factor analysis and then determine how 
the different preference profiles influence the choice of sector and research involvement.

We perform factor analysis using the principal component method with varimax rota-
tion9 to identify the main groups of preferences. The number of factors to extract was based 
on Kaiser’s criterion, which identified two factors with eigenvalues greater than one (Hair 
et al., 1998) to summarize the eight preference categories. Eigenvalues are used as criteria 
to define the number of factors selected because they measure the amount of common vari-
ance in the observed variables that a factor explains. Values greater than one help identify 
the factors that explain more variance than a single observed variable. To check the factors’ 
internal reliability, we calculated the Cronbach’s alpha coefficient. The coefficients for both 
groups are greater than 0.6, which is considered a satisfactory value (ibid.). Table 1 pre-
sents the results of the factor analysis. Factor loadings greater than 0.4 are highlighted in 
bold. Two distinct factors are identified, which we label intrinsic and extrinsic preferences. 

9  Varimax rotation is selected because it simplifies the interpretation of the factor analysis results. After 
rotation, each original variable is associated with one (or a small number of) factors. In other words, Vari-
amax rotation helps identify the factor on which each variable loads. This is important in our case, as we 
aim to reduce the correlation between factors resulting from the factor analysis, enabling us to use them as 
independent variables in our regression models.

7  Based on the European Regional Innovation Scoreboard 2023, NOVA University Lisbon, the University 
of Sassari, and Matej Bel University are located in ‘moderate/emerging’ innovation regions, whereas all 
others are located in ‘leader/strong’ innovation regions (see Annex 2).
8  This variable helps control for the fact that there are more PhD holders working in the business sector 
(both in research and nonresearch activities) in ‘leader/strong’ innovation regions than in ‘moderate/emerg-
ing’ innovation regions. There are no significant differences in the locations of PhD holders working in 
academia or other sectors.
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Intrinsic preferences include intellectual challenge, improving or gaining skills, taking the 
next step in one’s desired career, and autonomy and responsibility. Extrinsic preferences 
include job security, work/life balance, salary, and family or personal reasons for taking a 
job. The variables are calculated as the average of the subitems within each factor.

Age at PhD start is calculated by subtracting the year of birth from the year in which 
respondents began their doctoral training programme (formal admission). Gender is a dummy 
variable that takes a value of one if the respondent is female. Having children is a categorical 
variable with three categories: 0 = no children, 1 = one child, and 2 = more than one child.

A detailed description of the variables is provided in Annex 3. The correlation matrix 
presented in Annex 4 shows that there are no multicollinearity issues among the independ-
ent variables listed above. Our final sample includes 1,678 respondents with no missing 
data for the dependent variable or any of the variables of interest. The sample consists of 
early career researchers who are gender-balanced and distributed across various research 
fields. All descriptive statistics are provided in Annex 5.

Results and discussion

We conduct a multinomial regression analysis based on a six-category dependent variable, 
with standard errors clustered by university. We select the category “other nonacademic 
sector (outside the business sector and academia) and nonresearch-based position” as the 
reference category. The model estimates the probability of being employed in each of the 
other five career paths relative to the nonresearch position outside the academic and busi-
ness sectors.

The results of the multinomial regression are presented in Table 2. Overall, the model 
explains 30.4% of the variability in the data.10 Career-related motivations for obtaining 

Table 1   Results of the factor analysis: doctorate holders’ reasons for taking their current main position

Variables Intrinsic preferences Extrinsic preferences

Intellectual challenge 0.7345 0.0821
Improve/gain skills 0.7236 0.0623
Next step in desired career 0.6262 0.0263
Autonomy and responsibility 0.6082 0.2143
Job security/stability 0.0752 0.6738
Work/life balance 0.1162 0.6589
Salary 0.2265 0.5106
Family/personal reasons −0.0568 0.4349
Eigenvalue 1.899 1.395
Cronbach alpha 0.779 0.674

10  Using a stepwise regression model approach, where variables are introduced in blocks, the results sug-
gest that post-PhD factors (pseudo R2: 0.1272) and factors related to the doctoral programme (pseudo R2: 
0.1214) have the most significant impact, compared to initial motivations for undertaking a PhD and prior 
job experience (pseudo R2: 0.029), as well as preferences for the current job attributes and personal charac-
teristics (pseudo R2: 0.0754).
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a PhD are strongly positively correlated with the corresponding job positions upon PhD 
completion and have a greater impact than other motivations for pursuing a PhD. Individu-
als initially motivated by a research career in academia are more likely to pursue that path, 
both as researchers and nonresearchers, and less likely to pursue careers in other sectors. 
Those planning a research career outside academia are more likely to work as research-
ers in business and other nonacademic sectors.11 Among other motivations, individuals 
who pursued their PhD for personal accomplishment were less likely to pursue research 
careers in academia and other nonacademic sectors. Those primarily driven by an interest 
in research topics were less likely to work as nonresearchers in academia.

Consistent with the literature (Bloch et al., 2015; Goldan et al., 2023), business careers 
(in research or nonresearch) are more likely to attract doctorate holders with degrees in 
Eng&Tech and Agri&NatSci than those with degrees in SSci&Hum. Doctorate holders in 
Eng&Tech are also more likely to work in academic research positions compared to those 
with degrees in SSci&Hum, which seems to contradict the literature (Goldan et al., 2023; 
Passaretta et  al., 2019; Waaijer, 2017). Doctorate holders in Med&HSci are less likely 
to work in academia and nonresearch jobs in the business sector compared to those with 
degrees in SSci&Hum. Several factors related to doctoral training are strongly associated 
with the choice of career path. Private funding for the doctorate is one of the strongest 
predictors of pursuing a research career in the business sector and holding a nonresearch 
position in academia. Doctorate holders with public funding are more likely to work as 
researchers in academia, while those without public funding are more likely to pursue 
research roles in nonacademic sectors outside the business sector. Collaboration with non-
academic organisations during the doctorate strongly predicts a career in the business sec-
tor, both in research and nonresearch positions, as well as an academic research career, thus 
contributing to the literature on the topic (Mangematin, 2000; Mortier et al., 2020).

Several elements of satisfaction with doctoral training significantly impact career paths. 
Doctorate holders who were more satisfied with their research training during their PhD 
were more likely to pursue a research career across all sectors, as well as a nonresearch 
career in the business sector. Those who were more satisfied with the support for an aca-
demic career during their PhD are more likely to work as researchers in academia. Dissat-
isfaction with doctoral supervision or university services increases the likelihood of work-
ing in the business sector. These results align with findings highlighting the importance 
of doctoral supervisor support, particularly for academic careers (Carriero et  al., 2023; 
Goldan et al., 2023). Finally, higher satisfaction with transferable skills training increases 
the likelihood of working in nonresearch positions at universities and, inversely, decreases 
the chances of working as academic researchers. Interestingly, receiving training in trans-
ferable skills (which nearly 70% of doctorate holders received) did not show a positive 
relationship with career paths beyond academia, despite the rationale behind offering such 
training to enhance doctorate holders’ employability outside academia. This may be due 
to the fact that most training courses undertaken by doctorate holders focus on broader 
academic competencies rather than generic transferable skills like project management or 
communication (Boman et al., 2021).

Among the post-PhD factors, taking a postdoctoral position is the strongest predictor 
for pursuing academic research careers, consistent with the literature on the topic (Aker-
lind, 2005; Horta, 2009). Additionally, it is the strongest predictor for research careers in 

11  Notably, 56% of PhD holders initially motivated to work in academia are actually employed in this sec-
tor, whereas 67% of those motivated to work outside academia have pursed careers in nonacademic sectors.
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nonacademic sectors other than the business sector. The importance of postdoctoral experi-
ence is also notable for nonresearchers in academia. The results also show that the longer 
the time since completing the degree, the more likely doctorate holders are to leave aca-
demia, which aligns with the literature (Bebiroglu et al., 2019; Waaijer, 2017). This is true 
for both those in research and nonresearch positions in academia. Long-term international 
mobility after completing the doctorate is positively associated with research careers in 
both academia and the business sector. Thus, international mobility should be consid-
ered important not only for academic research careers (Bebiroglu et al., 2019) but also for 
research careers outside academia. With respect to labour market conditions, doctorate 
holders who graduated from universities in regions with stronger innovation performance 
were more likely to work in the business sector, both in research and nonresearch roles.

We find that individual preferences for job attributes are important determinants of PhD 
careers, which confirms the existing literature (Bloch et  al., 2015; Carreiro et  al., 2023; 
Goldan et al., 2023). Those with stronger intrinsic preferences (e.g., for intellectual chal-
lenge and autonomy) are more likely to pursue research positions across all sectors, as well 
as nonresearch positions in the business sector. In addition, those motivated more by salary 
or job security (i.e., extrinsic preferences) are less likely to pursue an academic research 
career. Personal characteristics such as age, gender, or having children also impact career 
path choices. The younger respondents were when starting their PhD, the more likely they 
were to work in nonresearch business sector jobs; the opposite was true for academia. 
Gender is one of the strongest predictors of career paths in the business sector, with men 
being more likely to work in the business sector, both in research and nonresearch roles, as 
well as more likely to work as researchers in academia, compared to women. Having more 
than one child is one of the strongest predictors of pursuing a research career, regardless 
of the sector of employment. Additionally, parents with one child are less likely to work in 
research and nonresearch roles in the business sector.12

Limitations of the study

This study has several limitations. First, it is important to note that the population under 
study consists of early-career doctorate holders, specifically those who are between one and 
five years after completing their PhD at the time of the survey. The cross-sectional nature 
of the data limits our ability to analyse the evolution of career pathways over a longer time 
span. Second, the survey responses are representative of the population of doctorate hold-
ers from four out of the eight universities, meaning the results should be interpreted with 
caution. Finally, our list of factors influencing doctorate holders’ career paths does not 
include variables related to academic performance during the doctorate or subjective career 
prospects, which have been shown to impact career trajectories (Goldan et al., 2023; Waai-
jer, 2017). However, the dataset does not include this information.

12  When an interaction term between gender and children is introduced in the regression model (results 
available upon request), the results suggest that men with more than one child are more likely to work in 
research in the business sector, but no other clear patterns were observed.
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Conclusions and recommendations

This study aimed to examine the interplay of a comprehensive set of factors related to 
doctoral training, personal characteristics of doctorate holders, and their individual pref-
erences, all of which impact the likelihood of pursuing various job positions, combining 
sector of employment and involvement in research. Our findings show that over half of 
doctorate holders transition to nonacademic sectors within the early years after gradua-
tion, and the likelihood of leaving academia increases over time, even though many were 
initially motivated by academic research careers during their PhD. While most doctorate 
holders in academia occupy research positions, the distribution between research and 
nonresearch roles is more even in other sectors, with the private sector having the larg-
est share of doctorate holders in research positions outside academia. Additionally, the 
business sector attracts more doctorate holders in regions with higher innovation perfor-
mance. This finding supports the expectation that, despite the greater number of doctor-
ate holders, the demand for their skills outside academia is likely to rise in the future, 
especially in developed knowledge economies (Jaksztat & Gross, 2024).

Different sets of determinants influence each career path explored in the study. For 
academic research careers, key factors include taking a postdoctoral position, hav-
ing intrinsic preferences for intellectual challenge and autonomy (with weaker extrin-
sic preferences for salary and job security), holding a PhD in Eng&Tech, and having 
more than one child. They are also more likely to have received public funding for their 
PhD, to be male, and to have been motivated by an academic research career at the 
start of their PhD. For research careers in the business sector, the most important fac-
tors are having a degree in Eng&Tech and Agri&NatSci, obtaining a PhD from a uni-
versity located in a region with strong innovation performance, having more than one 
child, being male, and collaborating with nonacademic partners during their PhD. Other 
important factors include receiving private funding for the PhD, having preferences for 
intellectual challenge and autonomy, and being mobile after completing the PhD. For 
research careers in other nonacademic sectors, the key factors include taking a postdoc-
toral position, having more than one child, not receiving public funding for PhD, and 
being motivated to pursue a researcher role outside academia when starting the doctor-
ate. Working as a researcher across all sectors is strongly (positively) associated with 
having more than one child, supporting the finding of Bartsch et al. (2024) that women 
with children are more likely to work in academia compared to men or women without 
children. We interpret these findings to suggest that research careers across all sectors 
may offer more flexibility for parents compared to nonresearch jobs. In addition, intrin-
sic motivation and satisfaction with research training during the PhD emerge as com-
mon factors associated with pursuing a research career in all sectors.

For nonresearch positions in the business sector, key factors include having a degree 
in Eng&Tech or Nat&AgriSci, obtaining a PhD from a university in a region with strong 
innovation performance, being male, collaborating with nonacademic partners during 
the PhD, and having the motivation to diversify career opportunities when starting the 
PhD (rather than focusing on academic research). For nonresearch jobs in academia – a 
group of doctorate holders that is currently understudied in the literature – the most 
important factors were having private funding for the PhD, taking a postdoctoral posi-
tion, and being in the early years following PhD completion. Their motivation for pursu-
ing a doctorate seems to be primarily linked to their appreciation of academia, as well 
as the desire for more diverse career possibilities. This career path of professional staff 
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in academia warrants further exploration in future studies. Recent research has focused 
on conceptualizing and optimizing the roles of university professional staff in the eco-
system of academic knowledge production (de Jong & del Junco, 2023).

With respect to current debates on the transition of doctorate holders to nonacademic 
jobs, our findings suggest that research careers outside academia should not solely be 
viewed as “a forced choice”. A quarter of doctorate holders initially pursued their doctoral 
degree with the specific motivation to work as researchers outside academia, not in aca-
demic research. Most of these individuals ended up working in nonacademic research after 
completing their PhD. This finding suggests that doctoral holders view doctoral training as 
valuable for pursuing research careers outside academia. Furthermore, doctorate holders 
working as researchers across all sectors, not just in academia, are intrinsically motivated 
by job attributes such as intellectual challenges and autonomy, consistent with the find-
ings of Bloch et al. (2015). Extrinsic preferences for salary did not significantly (positively) 
impact career paths in the business sector, as seen in Bloch et al. (2015) and Carreiro et al. 
(2023); instead, they negatively impacted the choice of an academic career path. This find-
ing complements previous research, such as Cruz-Castro and Sanz-Menéndez (2005), 
which highlights the relatively low importance of economic factors in driving doctorate 
holders into private sector jobs compared to other preferences. Therefore, employers out-
side academia should focus on offering intellectual challenges and autonomy to attract and 
retain doctorate holders. Additionally, universities must improve career prospects for their 
researchers to retain top talent and prevent the loss of skilled academics (Waaijer, 2017). 
More efforts need to be made to encourage women to pursue research careers, both in aca-
demia and beyond.

Our results indicate that more can be done to provide career support for doctoral 
researchers, particularly in facilitating transitions to nonacademic careers, which aligns 
with OECD recommendations (2023). While support for an academic career increases the 
likelihood of pursuing an academic research career, support for nonacademic careers does 
not have a significant (positive) impact on any of the career paths. This suggests that while 
academic career support may be well integrated into doctoral training, support tailored 
to nonacademic career pathways might need further development to effectively influence 
career decisions post-PhD. Career support should not fall under the unique responsibil-
ity of doctoral supervisors, as they are more likely to orient doctoral researchers toward 
careers in academia and may be less familiar with alternative career paths (Bartsch et al., 
2024; Gu et al., 2018; Seo et al., 2021). Doctoral researchers should also receive support 
from specialized career advisors and PhD alumni networks. Considering the importance 
of career-related motivations for future careers, doctoral training should be tailored to doc-
torate holders’ future career plans and provide opportunities to acquire relevant skills. To 
facilitate the transition to nonacademic sectors, transferable skills training should focus not 
only on academic competencies (e.g., related to publications or conferences) but also on 
broader transferable skills relevant for both academic and nonacademic jobs (e.g., project 
management or communication skills).

While collaboration with the private sector is a strong predictor of working in that sec-
tor, the number of doctorate holders in the study who collaborated with a nonacademic 
organization during their PhD is low. Policymakers and universities must provide more 
opportunities and incentives for collaboration with nonacademic partners during the 
doctorate (e.g., through industrial or collaborative doctorates) and offer more structured 
work experience for doctoral researchers (e.g., through joint projects). O’Shea and Jung-
blut (2023) recommend that doctoral programmes include structured, embedded industry 
internships or similar arrangements for other nonacademic sectors. Finally, attention must 
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be given to postdoctoral positions: while they are crucial for academic careers, they may be 
of less value for those aiming for broader industry or nonacademic roles. Studies show that 
taking a postdoctoral position can be perceived as hindering doctorate holders’ transition to 
nonacademic sectors (Hayter & Parker, 2019). The high share of doctorate holders moving 
into postdoctoral positions can be explained by a lack of information on real tenure pros-
pects and insufficient preparation for alternative careers (Schillebeeckx et al., 2013). Thus, 
collecting evidence of actual employment trends for doctorate holders is essential for help-
ing universities better align doctoral training with the individual career goals of doctorate 
holders and their employment realities.
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