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Abstract
Doctorate level attainment has increased significantly in developed economies. In 2019, the 
average share of 25–64-year-olds with a doctorate across the OECD was around 1%. How-
ever, if current trends continue, 2.3% of today’s young adults will enter doctoral studies at 
some point in their life. This essay starts by describing the expansion of doctoral educa-
tion. It then reflects on the causes of this growth and the consequences for the nature and 
purpose of the doctorate. This reflection is mostly based on published research in Higher 
Education in the last 50 years and the author’s work on policy analysis for the OECD on 
this topic. The paper finishes with a research agenda on doctoral education and the career 
of doctorate holders.

Keywords Doctorate · Doctoral education · Postdoctoral training · Predoctoral · 
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Introduction

Doctorate level attainment has increased significantly in developed economies. In 2019, the 
average share of 25–64-year-olds with a doctorate across the OECD was around 1%. How-
ever, if current trends continue, it is estimated that 2.3% of today’s young adults will enter 
doctoral studies at some point in their life (OECD, 2019b). This growth in doctoral level 
attainment has been poorly recorded and the careers of doctorate holders are not systemati-
cally tracked in most countries (graduate tracking, where it exists tends to relate to bachelor 
and sometimes master’s graduates, where numbers are much higher). This essay seeks to 
open the doorway on research into why this expansion is taking place, and what it means 
for all involved.

Talk about a “PhD glut” is not new. The topic was already featured in Higher Educa-
tion four decades ago, in a 1982 article discussing labour market outcomes, the quality 
of doctoral candidates and the cost–benefit analysis of the production of more doctorate 
holders (Zumeta, 1982). Since then, concerns of an expansion in doctorate holders have not 
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dampened growth. Demands of the knowledge economy, economic growth and innovation 
are frequently cited as encouraging expansion, which are bolstered by government finan-
cial incentives for universities to award doctorates and produce publications. The continued 
trend of expansion has fed discussion on the benefits and effects of the doctorate for the 
individual, organisations and society (Halse and Mowbray, 2011) .

The status of the doctorate today is the motivation for this reflective essay, which is 
grounded in the literature published in Higher Education in the last 50 years (approximately 
60 articles were read on the topic in the journal for the present paper). This historical per-
spective is complemented by other relevant literature in the field of higher education studies 
(circa other 60 references were read), and the author’s participation in policy analysis regard-
ing doctoral education, postdoctoral training and the career of doctorate holders. It analyses 
the reasons for the growth in doctoral level attainment and the implications of this growth. 
It discusses the drivers of the growth, at individual, institutional and system level. It focuses 
on high-level and general trends, even though we are aware of national specificities and con-
texts, heterogeneity in academic systems and labour markets for doctorate holders, which often 
mean that individual jurisdictions, and indeed some disciplines, may somewhat diverge from 
what is being described. The article follows from the examples of contributions to understand-
ing the expansion of higher education from Martin Trow’s (1973) discussion of the transition 
from elite to mass higher education, to Simon Marginson’s (2016) reflection on high-participa-
tion systems of higher education (Cantwell et al., 2018).

This work focuses on the developed economies of the OECD, where doctoral education 
is more established. Higher education has expanded massively, but research activity (as 
measured by publications in indexed peer-review journals) has been, for a long time, very 
much concentrated in the developed economies. Of the more than 18,500 higher education 
institutions listed by the International Association of Universities, less than 10% of institu-
tions had at least 50 publications indexed in Scopus, the largest bibliometric database, in 
the period 2007–2010. Of this small group, 82% were based in European and North-Amer-
ican universities, and 18% in Asia–Pacific (Sarrico & Godonoga, 2021), almost all based 
in OECD countries. The situation has changed significantly in more recent years, with de-
diversification of research capacity to more countries and a growing multi-polarity of that 
capacity, with the notable rise of China (Marginson, 2022). The CWTS Leiden University 
Ranking 2022 includes 1318 universities from 69 countries with at least 800 Web of Sci-
ence indexed publications in the period 2017–2020.1 Nonetheless, this reflection focuses 
on the systems with longer established doctoral education and higher doctoral level attain-
ment among the population.

In the conclusions, this paper offers a research agenda regarding doctoral education, 
postdoctoral training and the career of doctorate holders.

The expansion of doctoral education

Doctoral graduates have the highest educational attainment and are primarily trained to 
conduct research. Doctoral education in the International Standard Classification of Edu-
cation (ISCED) is defined as an advanced research qualification, resulting from advanced 

1 CWTS Leiden Ranking provides bibliometric indicators on over 1,300 universities worldwide, https:// 
www. leide nrank ing. com/ (accessed 22 August 2022).
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study and original research typically offered by research-oriented universities, in both aca-
demic and professional fields, requiring the submission of work of publishable quality that 
is the product of original research and represents a significant contribution to knowledge in 
a field of study (OECD/Eurostat/UNESCO, 2015).2

Statistics on doctoral level attainment presented by the World Bank data bank3 start only 
in 2010. No information is available for many countries (e.g. China) and for other countries 
many years of data are missing (e.g. UK, Germany, France, Japan). Looking at this data set 
shows that in 2020 there were only 36 countries with doctoral level attainment above 0.6%, 
including only a few non-OECD countries (United Arab Emirates, Saudi Arabia, Jordan, 
Malta, South Africa).

There is also no good international comparable data on the number of new doctor-
ates being awarded in different countries. Only 5  years’ information is available for 
OECD countries, showing that the number of new doctorates has almost doubled in the 
two decades to 2017 (Fig.  1). Recent work underlines this growth, finding that doctoral 
level attainment in the OECD has increased by 25% over the 5-year period 2014–2019 
(OECD, 2021a). By comparison, research activity, a traditional occupation for doctorate 
holders, has grown much more slowly. Gross domestic spending on R&D, carried out by 
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Fig. 1  New doctorates awarded, OECD countries. Source:Auriol (2010), Auriol et  al. (2013), OECD 
(2014), OECD (2019b)

2 This definition includes doctorates referred by different terms, such as PhD, DPhil, D.Lit, D.Sc and LL.D, 
with a significant component of original research work, but it excludes professional practice qualifications 
which include the word “doctor”, such a M.D. (medical doctor) and J.D. (juris doctor), which are graduate-
entry professional degrees with no substantive original research work.
3 The World Bank’s DataBank is an analysis and visualisation tool that contains collections of time series 
data on a variety of topics, including higher education, https:// datab ank. world bank. org (accessed 7 July 
2022).
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companies, research institutes, university and government laboratories grew by 18% in the 
last two decades (2000–2020) (OECD, 2022b). This probably means there is not enough 
research activity in the economy to provide research occupations for many of the doctorate 
graduates being produced.

The recent growth in doctorate level attainment in the OECD is well above that of 
tertiary education attainment: between 2014 and 2019, doctoral education grew 25% 
(0.93–1.16%), while tertiary education grew 12.7% (33.65–37.90%) (OECD, 2022a). Data 
for countries outside the OECD is difficult to obtain, and even for the OECD there are 
many gaps (e.g. Japan). For instance, World Bank statistics on doctorates start in 2010 and 
omit many countries and many years (Fig. 2).

According to the US National Science Foundation, between 2000 and 2018, the number 
of science and engineering doctoral degrees awarded grew on average by 9.9% per year in 
China, 2.0% in France, 1.4% in Germany, 5.2% in Korea, 7.1% in Spain, 5.0% in the UK 
and 2.8% in the USA (NSB-NSF 2022, Fig. 5, p. 8).

The doctorate is no longer an entry ticket to academia

The expansion of doctoral education seems likely to continue as governments increase 
funding for doctoral education in an attempt to boost competitiveness and talent pools 
in an internationally competitive environment. However, there are attempts to diversify 
away from traditional “academic doctorates” with “collaborative PhDs”, “professional 
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doctorates”, “industrial doctorates”, or simply introducing professional development 
and career development opportunities. In addition, the scope of doctoral education is 
widening, seeking to prepare people for diverse careers and include doctorates that 
cross disciplinary boundaries (Powell and Green, 2007, p. 238).

Academia can no longer employ increasing numbers of doctorate holders (OECD, 
2021b). It is unclear to what extent the labour market, especially beyond academia, 
is absorbing recent doctoral graduates, and how well doctoral education and postdoc-
toral training adequately prepare people for jobs outside academia. The debate about an 
“oversupply of PhDs” has reached mainstream media (The Economist, 2010).

New graduates surpass demand for academics at universities. A grim picture emerges 
of early-career academics as “cheap labour” in a “feudal system”, resting on the prin-
ciples of “up or out” and “survival of the fittest” (OECD, 2021b). Using doctoral and 
postdoctoral researchers to teach undergraduates also reduces the number of full-time 
permanent positions. Even countries with less developed higher education systems seem 
to have plateaued in their capacity to absorb new doctorates into permanent positions 
(e.g. South Africa in Mouton et al., 2021, pp. xxiv-xxvi).

The postdoc, here defined as a fixed-term position in academia after the doctorate with no 
guarantee of continuation, has been the norm in many systems where permanent positions 
have been extremely limited (e.g. Germany and Switzerland). In other systems, entering a 
tenure-track with some prospect of continuation was the initial step in the academic ladder, 
but this has been changing over time (e.g. USA). Nonetheless, postdocs now perform a large 
part of university research work in many OECD academic systems, and, in some areas, the 
postdoc has become a de facto prerequisite to be considered for a permanent full-time job. 
Doctoral and postdoctoral researchers boost the research capacity of their universities and 
countries, but when they cannot find a job in academia, they may have difficulty transitioning 
to jobs outside the academic career. In some areas, the financial return on a PhD is now nega-
tive or not much different from a master’s degree, which can be attained in a fraction of the 
time. When controlling for self-selection into doctoral education and labour market choices 
after graduation, the wage premium reduces (Pedersen, 2016). Master’s holders accrue work 
experience while the doctoral researchers are pursuing their studies, increasing their relative 
value in the labour market. Doctorate holders may then occupy positions that only require a 
master’s, due to oversupply relative to the needs of the labour market, resulting in over skill-
ing. Questions are then raised about the continuing investment in more doctoral education.

However, we know little of the career paths of doctorate holders, when and how they 
transition from academia to employment, and how useful their doctoral education is to 
their career and their life. Some may find their training so specialised that they find it 
difficult to find suitable work outside academia and linger there on fixed-term contracts. 
Some may pursue a doctorate simply for education’s sake, and enjoy the lifestyle, but in 
the long run they may become less satisfied, less productive and more likely to have to 
move to jobs beyond academia for which they had not planned.

There is a belief that there are spill over effects from knowledge being produced in uni-
versities. Nonetheless, for the individual it may not work well. People embarking on PhDs 
are likely to have been the best in their class, raising the question of whether a PhD is 
always the best use their talent. It may also be the case that the best are no longer attracted 
by the idea of doing a PhD, as they realise the precarity involved.

The incentives for universities and principal investigators (PIs) are not aligned with the 
interests of doctoral and postdoctoral researchers, who support the research endeavour and 
are key to keeping it going. And many governments offer funding incentives and rewards 
linked to performance, where the number of PhD graduates is part of the formula.

1303Higher Education (2022) 84:1299–1315
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In most OECD countries, the majority of doctorate holders already work outside aca-
demia (OECD, 2015), and many countries have moved to a more structured environment of 
doctoral programmes and doctoral schools where they can offer training in skills that can 
be transferred to the labour market beyond academia, smoothing the transition.

The expansion of doctoral education was accompanied by changes in its nature, from an 
apprenticeship-type period under the supervision of a “master” to a highly structured educa-
tion programme in most countries, with doctoral schools, formal processes, and a defined 
duration and expectations. Paradoxically, it has been accompanied by an increasingly 
unstructured phase of postdoctoral studies in the academic professional ladder—postdoc-
toral researchers are in a limbo: neither staff nor students (OECD, 2021b), and in some fields 
preceded by a pre-doctoral programme of 1 to 2 years prior to entry into the doctoral pro-
gramme itself. The postdoctorate position now seems to be the “apprenticeship” stage under 
the supervision of a senior academic, and sits between completion of the doctorate and a per-
manent position. A postdoctoral position was meant to be transitional and a “defined period 
of advanced training and mentoring in research” (National Academy of Sciences, National 
Academy of Engineering, and Institute of Medicine, 2014); instead, it became a safety net for 
those waiting for an academic position that is more likely than not to fail to materialise (Lar-
son et al. (2013), Milojević et al. (2018)). Institutions tend to rest their research prowess on a 
few tenured star researchers that head teams populated by postdoctoral and doctoral research-
ers (and predoctoral researchers) that feed the research endeavour. They now depend on the 
“permadocs” and the labour of an academic precariat to sustain it (Teixeira, 2017). Although 
many are on fixed-term contracts, they are a significant share of the research labour force, 
their papers obtain more citations, and they tend to publish in more prestigious journals than 
those on indefinite contracts (OECD, 2021b).

This means that doctoral education and postdoctoral training is no longer necessarily a path 
to the professoriate. Most doctorate holders will end up working beyond academia, in business, 
government or the social sector—some in research occupations, although many will not. The 
vast majority of researchers with a doctorate in the OECD work in the higher education and 
the government sectors. Since in many countries, most doctorate holders work outside the aca-
demic sector, this indicates that many employed doctorate holders are not doing research.4

The lack of positions in the academic career proper has not stopped the expansion, and many 
countries continue to provide incentives to universities to produce doctoral graduates and indi-
viduals to pursue doctoral studies. Under the EC-OECD STIP Compass,5 countries mostly cite 
funding levers as the mechanism to increase doctoral and postdoctoral participation.

This is accompanied by a discourse that society and the economy need the advanced skills 
of these individuals to sustain a knowledge economy and spur innovation, and that the doctor-
ate ought to prepare individuals for diverse careers. Employment rates of doctorate holders are 
systematically higher than among other tertiary level graduates in the working age population 
(OECD, 2015), but for young doctorate holders, those aged 25–34, their comparative advan-
tage over their peers with a master’s degree tends to be more variable (OECD, 2019b).

In addition, many doctorate graduates are not particularly young—the median age 
at entry is 29 on average across OECD countries (OECD, 2019b). After a prolonged 

4 See R&D personnel by sector of employment and qualification in the OECD Research and Development 
Statistics (http:// oe. cd/ rds), and distribution of doctorate holders by economic activity in the OECD work on 
careers of doctorate holders (http:// oe. cd/ cdh).
5 STIP Compass is a joint initiative of the European Commission (EC) and the OECD that aims to collect 
in one place qualitative and quantitative data on national trends in science, technology and innovation (STI) 
policy, https:// stip. oecd. org/ stip/ (accessed 7 July 2022) The statement here refers to the answer to the ques-
tion on policies supporting doctoral education.
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postdoctoral period in academia, many transition to employment beyond academia well 
into their forties, which has implications for how easy the transition will be.

The supply side strategies from governments to promote the production of doctorate hold-
ers are often not in line with demand from employment sectors beyond academia, and with 
the experiences of doctorate holders. Many doctorate holders that transition to employment 
beyond academia will not work as researchers. From a macro level, this raises the issue of 
inefficiency: the advanced skills of doctorate holders are not necessarily used, notably in non-
research occupations (Stephan, 2012). It compounds the inefficiency already observed in many 
countries during doctoral studies, where entry rates are well above graduation rates.

For the individual, while many doctorate holders will find successful and satisfying 
alternative careers, they often report challenges in making the transition associated with 
giving up long-held ambitions of an academic career and a loss of social identity (Vitae, 
2016). Career choices beyond academic research are mostly seen as second options, or as 
a signal of failure by postdoctoral researchers and their PIs and are often made quite late 
into the professional career of doctorate holders. Those that do transition may experience 
organisational culture shock, especially those who enter jobs beyond academia directly 
after the PhD with little or no prior work experience (Skakni et al., 2022).

Reasons for the growth of doctoral education

There are several explanations for the growth in doctoral education. Supply side factors 
relate to factors that encourage the supply of more doctorate graduates, such as policies to 
fund doctoral education, and reward institutions for increased production of doctorates and 
publications. Demand side factors increase the demand for doctorates and represent the 
attractiveness of doctoral education to the individual, such as the perceived career pros-
pects, social gain or self-realisation, and to the organisations employing doctorate holders 
because they value their expertise and skills. Another driver is the international import of 
talent in a global race for competitiveness among economies.

Government policy

Governments, especially in developed economies, have embraced economic theories of the 
knowledge economy, targeting knowledge as fundamental to economic growth and pros-
perity. They have promoted postgraduate study, doctoral education and postdoctoral train-
ing to foment the development of advanced skills, knowledge generation, complex problem 
solving and, more generally, innovation. Research funders increasingly try to assess and 
incentivise the research impact of the research they fund, in terms of scientific impact, but 
also economic, social, cultural and environmental impact.

Funders have realised that the increased number of doctorates means they no longer will find 
a position in academia. Hence, policies now encourage doctoral and postdoctoral researchers to 
engage in some form with organisations beyond academia to encourage the next generation of 
researchers to explore diverse careers in other sectors (OECD, 2021b). There is evidence, how-
ever that most continue to prefer an academic career, an attraction that often increases as students 
advance in their programme, even when it involves industrial contacts (Gemme & Gingras, 2012).

An unintended consequence of increasing the supply of research funding may be to sup-
port the aspiration to an academic career, albeit a precarious one, given the fixed-term, 
project-based nature of most research funding, including for those with less scientific capi-
tal and less job prospects elsewhere.

1305Higher Education (2022) 84:1299–1315
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Changes in academic work

In addition to an increase supply of research funding, the nature of that funding has also changed. 
There is an increasing share of project-based funding relative to core basic funding, and the devel-
opment of earned income streams, in addition to public appropriations and student fees, from 
continuing education, service provision, contract research, philanthropy and endowments. This 
changed academic work (Cantwell, 2011; Cantwell & Taylor, 2015), with increasing use of non-
standard employment contracts and specialisation of work in both teaching and research. It gave 
rise to contingent instructors and postdoctoral researchers mostly dependent on fixed-term fund-
ing, to the detriment of combined teaching and research positions in the academic career proper. 
The expansion of doctoral education ensures a constant supply for these positions.

Demand for doctoral researchers

Even if an academic career has not become more attractive per se, given the general expan-
sion of higher education at bachelor and master’s levels, the number of potential doctoral 
candidates has substantially increased. Most students pursuing a doctoral degree have a 
“taste for science” and are strongly attracted to an academic career, but not all (Roach & 
Sauermann, 2010). Curiously even those that had considered an alternative career often 
change their minds as their studies progress (Gemme and Gingras, 2012).

In some cases, doctoral education is also valued beyond academia. Employers of doctorate 
holders seem to value the technical competence of those from the hard sciences and the trans-
ferable competences from the soft sciences (Passaretta et al., 2019). Unemployment is gen-
erally lower for doctorate holders compared with other higher education graduates (Auriol 
et al., 2013). However, we do not know how much of this is the consequence of their doctoral 
education, and how much is related to their intrinsic ability to learn and work.

We know little about the companies that employ doctorate holders, but some evidence sug-
gests that cooperation between universities and the world of business fosters the recruitment of 
doctorate holders, and that the effect is cumulative (Garcia-Quevedo et al., 2012). This suggests 
that fostering mobility of people and cooperation in research activities between universities and 
business will increase the demand for doctorate holders. However, the willingness to recruit 
PhDs is related to the degree of development of the economy, and especially to the R&D and 
technology intensity of businesses. This also explains the brain drain from less to more devel-
oped countries, as people move from less to more knowledge intensive economies.

Credentialism

Arguably, some individuals may be also searching for differentiation in a crowded gradu-
ate market in high-participation systems of higher education (Zusman, 2017). This form of 
credentialism is probably at play is some professional disciplines, such as business, public 
administration and health, where mid-career professionals may be using the doctorate to 
improve their professional status, autonomy and income rather than to respond to labour 
market needs or increased complexity of their jobs. Indeed, it may be also occurring in the 
higher education sector among other professional staff supporting students or involved in 
the management and administration of institutions, and operating in hybrid roles between 
academia and other professions. Some of these new doctorates are not compliant with 
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existing definitions, such as the ISCED classification mentioned above, and may not be 
recognised as such by some organisations (see footnote 2 of this article and footnote 3 of 
Zusman, 2017, regarding recognition by the National Science Foundation in the USA).

Import of international talent

On average across OECD countries, 22% of enrolled doctoral students are international or 
foreign students, compared to 13% at master’s level and 4% at bachelor’s (OECD, 2019b). 
Doctorate holders are highly mobile and the labour market for them is globalised (Auriol, 
2010), although mobility varies by discipline. Many countries deliver their doctorates (and 
increasingly their master’s) in English, although concerns about the role of minority lan-
guages are being raised in some countries, such as the Netherlands, Finland and Denmark 
(Powell and Green, 2007, p. 240).

There are also issues of brain drain from poorer to richer countries, and many early-
career researchers must be prepared to move to enter the academic profession. Some coun-
tries, such as the USA, rely on importing talent to feed their academic system. Migrating 
academics seek out better conditions in terms of salaries, quality of life, career perspec-
tives, research organisation, balance between teaching and research, funding, and being 
among high-quality peers (Janger et al., 2019). The best, “star performers” seek the most 
reputable and prestigious institutions, others move to simply look for an occupation they 
cannot find in their home countries (Cattaneo et al., 2019).

Some early career researchers are indeed encouraged to have international mobility as 
a requisite or to improve their chances for a job in their home country (Musselin, 2004), 
although if the return is not timely reintegration can be difficult because of a loss of social 
capital in their home country (Cañibano et al., 2020).

Less developed countries like India and especially China are transitioning from being 
exporters of students to becoming competitors of European, North American and Austral-
ian higher education systems. It is also important to note that new doctorate holders are 
needed to improve the qualifications of academic staff in many systems in the developing 
world, where the production of doctorates has not been able to keep pace with the enrol-
ment expansion of recent decades (Altbach et al, 2012, p. 18).

Consequences of the growth of doctoral education

The permadoc phenomenon

Postdoctoral training has benefits: it fosters research productivity and integration in the 
international scholarly community (Horta, 2009), while positively contributing to the pos-
sibility of working in a higher education institution and securing a tenure-track appoint-
ment. However, while taking one postdoctoral position does increase research productivity, 
there is little or no advantage from taking two or more (Yang and Webber, 2015).

Slower progression within academic careers has become more common in younger 
cohorts of academics, characterised by a long pre-tenure phase, with many still occupying 
postdoctoral positions in their forties. In some cases, this long path is even experienced by 
those that are recruited as assistant professors, where they may remain for most of their 
careers (Benz et al., 2021). Paradoxically, in many countries mobility from the business sec-
tor to the higher education sector is higher than the other way around (Auriol et al., 2013).
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The emergence of the academic precariat

The early stages of the academic career are characterised by insecurity and have been so 
for some time now (Rosenblum & Rosenblum, 1996). Those outside of the career proper, 
on fixed-term contracts, have provided most of the instruction, and most of the research, in 
many systems, with no guarantee of continuing employment. The difference is that younger 
cohorts of academics are now faring less well in transitioning from the external to the 
internal labour market. Those that manage to make the transition need to be geographically 
mobile, self-confident and devote a high proportion of their time and effort to research and 
networking (Ortlieb & Weiss, 2018). However, not all institutions assist early-career aca-
demics with contacting colleagues abroad, provide financial support for conferences and 
stays abroad, and provide support with family commitments for them to be able to succeed.

Precarity also raises issues of equity, diversity and inclusion. It has been found that academ-
ics who come from the upper social class have access to higher-quality undergraduate educa-
tion, subsequently progress to more prestigious research universities for doctoral education, 
and later report higher earnings (Chiappa & Perez Mejias, 2019). In addition, they can better 
afford the precarity associated with academia, especially in its early stages (OECD, 2021b).

In doctoral education, as in academic employment, women are now on a parity in most 
fields. At the same time, women are less represented in fields that may offer more oppor-
tunities outside academia, such as engineering, manufacturing and construction, are less 
internationally mobile, and more often work part-time, which may hinder their prospects for 
advancement in the academic career. Women are also under-represented in tenure track posi-
tions, particularly when recruitment is based on invitation. All these factors may explain why 
women and minority groups tend to be more vulnerable to precarity (OECD, 2021b).

To find a position, postdoctoral researchers often need to be prepared to move within 
and increasingly beyond their countries. This may be beneficial for the scientific endeav-
our, as less mobile academics have more inward oriented information exchange dynamics 
and lower scientific productivity (Horta, 2013), but it often signifies a personal toll. It often 
means losing the social networks necessary to access positions back home, and conditions 
for international researchers are often worse, in relation to access to employment contracts, 
right to stay and welfare benefits. It may also mean having to postpone family formation.

Academia may no longer be attractive to the most talented

The poor career prospects of academia do not cause a shortage of academic researchers, but 
may push the most talented to jobs beyond academia (Waaijer, 2017). Doctorate holders work-
ing in research are particularly satisfied with the intellectual challenges of the job (Auriol et al., 
2013). However, younger doctorate holders in higher education are about 2.5 times less likely 
to be employed on a permanent basis than those working in other sectors (OECD, 2019a, p. 
186). While temporary positions are increasingly common in academia, coinciding with the 
rise of postdoctoral positions, they are less so in business. Earnings also tend to be higher in 
the business sector, although there are exceptions in some disciplines (Auriol et  al., 2013). 
Natural scientists and engineers are more likely to find employment in research outside aca-
demia, while social scientists find more opportunities in non-research occupations. Still, even 
when not in research, jobs are in most cases related to the subject of doctoral degrees and doc-
toral graduates tend to be satisfied with their employment situation (Auriol et al., 2013).

If academia is to attract and retain the best talent, funding agencies need to have dedi-
cated provision for early career researchers, who otherwise leave for more stable and 
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promising careers beyond academia (Bazeley, 2003). And should countries continue to 
produce more doctorate holders than academia can possibly absorb, then it is important to 
broaden the job skills that doctoral students acquire during their training to better prepare 
them for the needs of a wider job market (Cattaneo et al., 2019).

Questions about the quality of doctoral education

Despite the growth in doctoral level attainment, the truth is that many doctoral candidates 
do not complete their degrees: looking at the OECD entry rate for those under 30 and the 
graduation rates for those under 35, an estimated 1 in 3 drop out.6 There are many rea-
sons for withdrawal, including the personal situation of the candidate, but institutional fac-
tors are paramount. Institutional issues revolve around the difficulty in achieving work-life 
balance, and problems with socialisation, often due to a “culture of institutional neglect” 
(Castelló et al., 2017; McAlpine et al., 2012), as well as contact with the supervisor and 
exchange with other PhDs (Jaksztat et al., 2021). In addition, admission standards of doc-
toral programmes may not necessarily pursue high-quality doctoral students (Cattaneo 
et al., 2019) .

The increase in doctorate level attainment does not necessarily mean that all attain what 
is planned in the definition of International Standard Classification of Education for doc-
toral level attainment (OECD/Eurostat/UNESCO Institute for Statistics, 2015) or the Dub-
lin Descriptors (EHEA, 2005). The current level of doctoral education attainment in the 
population, at 1.0%, may not be matched by the level of advanced skills in the population. 
Less than 0.5% of the adult population in the OECD reaches the highest levels of literacy, 
i.e. 5 in a scale of 1 to 5, where 3 is considered the necessary level to operate in today’s 
society and assumed to be provided by upper secondary education (OECD, 2019c). Level 5 
description of proficiency7 is arguably the closest to the description of outcomes achieved 
in doctoral level education in the Dublin Descriptors.8

Often, doctorate holders that find themselves in employment outside academia expe-
rience an over-development of research skills relative to what is required of the job, but 
an under-development in personal effectiveness, management and communication skills 
(Waaijer et  al., 2017), which means they may be both over- and under-qualified. These 

6 Entry and graduation rates represent an estimated percentage of an age group expected to enter or gradu-
ate, respectively, a certain level of education at least once in their lifetime. The OECD entry rate for those 
under 30 was 1.407% whereas graduation rate for those under 35 was only 1.074% for doctoral education in 
2019. Data extracted on 25 Jul 2022 08:27 UTC (GMT) from OECD.Stat.
7 At this level, tasks may require the respondent to search for and integrate information across multiple, 
dense texts; construct syntheses of similar and contrasting ideas or points of view; or evaluate evidence-
based arguments. Application and evaluation of logical and conceptual models of ideas may be required 
to accomplish tasks. Evaluating the reliability of evidentiary sources and selecting key information is fre-
quently a requirement. Tasks often require respondents to be aware of subtle, rhetorical cues and to make 
high-level inferences or use specialised background knowledge.
8 Qualifications that signify completion of the third cycle are awarded to students who: have demonstrated 
a systematic understanding of a field of study and mastery of the skills and methods of research associated 
with that field; have demonstrated the ability to conceive, design, implement and adapt a substantial process 
of research with scholarly integrity; have made a contribution through original research that extends the 
frontier of knowledge by developing a substantial body of work, some of which merits national or interna-
tional refereed publication; are capable of critical analysis, evaluation and synthesis of new and complex 
ideas; can communicate with their peers, the larger scholarly community and with society in general about 
their areas of expertise; can be expected to be able to promote, within academic and professional contexts, 
technological, social or cultural advancement in a knowledge-based society.
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findings call for doctoral education to include not only the development of research 
skills but also skills in other areas relevant to the labour market. However, the premise 
that education should provide all the skills that the labour market requires is not univer-
sally supported. Employers are also responsible for training and developing the employees 
they recruit, and that responsibility should not be fully transferred from employers to the 
employee or education institutions (Cappelli, 2015).

The changing nature of doctoral education

As it has grown doctoral education has become more formalised, supervisory practice 
more regulated and the curriculum more explicitly structured. On the other hand, growth 
has also brought diversity of approaches to doctoral education, in response to evolving dis-
ciplinary practices, interactions with outside organisations and the career expectations of 
doctoral researchers (Pearson et al., 2008).

Following the crisis discourse that universities are producing too many doctorates for 
the few academic jobs available, the concerns with the efficiency of doctoral programmes 
have shifted to preoccupation with the lack of skills of doctorate holders for productive 
jobs beyond academia (Cuthbert & Molla, 2015; Kniola et al., 2012). This discourse pre-
sents the inevitable tension between outcomes of research prowess and the relevance of 
doctorates to the needs of society.

New cooperative doctoral programmes between academia and industry have emerged, 
which place new demands for both academia and industry, as it involves necessarily the 
interaction between different cultures, that need to be addressed, and that are different from 
other more traditional forms of knowledge transfer between academia and industry (Salm-
inen-Karlsson & Wallgren, 2008). Preoccupation with the value of the doctorate to indus-
try became common in all disciplines. In addition, doctoral researchers have also become 
more diverse. Many doctoral candidates are not in their twenties and have pre-existing 
professional experience, particularly in occupation-oriented disciplines, including in the 
Humanities, Arts and Social Sciences (HASS) (Bazeley, 2003). They see value in engag-
ing with industry, within and beyond the private commercial sector (Barnacle et al., 2020). 
And in some systems, especially in applied disciplines, doctorate holders leave academia, 
gain professional experience, and convert that practical capital into a tenured position, or 
maintain parallel careers in both the corporate and academic worlds (Benz et al., 2021).

The calls to change doctoral education are not new (Pearson, 1996), and the professionalisa-
tion of doctoral education both for jobs in academia and beyond is now a perennial discussion. 
Enders (2005) describes the shifting paradigms for doctoral training away from the traditional 
so-called Humboldtian model towards the so-called professional model. On the one hand, some 
defend that the traditional discipline-based doctoral training is sufficiently comprehensive to 
accommodate the new needs of knowledge production, others that new modes of doctoral train-
ing are needed that cross discipline and organisational borders. Enders (2005) makes a com-
pelling case that diversity of organisational and structural forms as well as different validation 
criteria and procedures will probably determine the future face of research training. Instead of a 
single role model, it would be more appropriate to recognise and value a multi-functional role 
of the PhD by a diversity of training approaches, i.e. one size fits all approach is not adequate.

Along the same lines Mills and James (2020) argue that doctoral collaborations with 
non-academic organisations (such as placements and internships, partnerships and knowl-
edge exchange) have expanded from the hard sciences to become a feature in the social sci-
ences as well. It does, however, raise important challenges regarding how the questioning 
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and critique characteristic of doctoral education is met through the learning opportunities 
of collaborative arrangements. How these challenges are addressed and made integral to 
doctoral education in the social sciences is not clear.

It is not just preparation for a career outside academia that is at stake. Even prepara-
tion for an academic career needs to be wider. Coates and Goedegebuure (2012) call for 
“apprentice academics” to have some training and experience in several functional areas, 
such as research, education, integration, application, and leadership and management to 
prepare them for academic work. Coates et al. (2020) even question the binary categorisa-
tion of research and professional doctorates, calling for a re-design of doctoral education 
to accommodate the growth and diversity of this offer that is preparing people for different 
career trajectories.

Gu et  al. (2018) have also found that the career expectations of doctoral researchers 
change over time, are influenced by doctoral training in their university environment, their 
relationships with supervisors, and their experiences of collaboration with organisations 
outside academia. Doctoral researchers show dissatisfaction with doctoral training that 
does not encourage and prepare them for diverse career paths. As such, they also conclude 
that the goal of doctoral training should not only be the reproduction of “academic succes-
sors” but also the cultivation of “versatile experts”.

Conclusion and a research agenda on doctoral education

Enders (2005) points out that since we must train people for the world of research, we need 
to ask for what “research”, and since we must train people for the world of work outside aca-
demia and science as well, then for which job roles and career trajectories should we prepare 
them. To answer these questions, we need to study the career paths of doctorate holders.

There is a dearth of cross-country comparative data on doctorate holders and their 
career paths, even though some countries already have very good longitudinal data (e.g. 
Survey of Earned Doctorates in the USA). Some international comparable data has been 
produced by the OECD-Eurostat project on the career of doctorate holders. However, that 
project has been discontinued, and a specific module whose purpose was to gather data on 
the working conditions of those who are on temporary or short-term contracts, i.e. “post-
doctorates” was never implemented (Auriol, 2012).

Universities ought to be more transparent from the beginning of doctoral education 
about the diverse career paths of their doctoral graduates, and that most will not secure an 
academic position. The integration of research-related work experience and placements 
outside academia, professional development, and training of supervisors, may reduce the 
stigma and difficulty of transitioning to diverse careers within and beyond academia (Han-
cock, 2019). However, it is also difficult to conceive that higher education ought to take 
full responsibility for developing the skills that employers of doctorate holders may want, 
instead of the latter contributing to the professional development of the employees they 
recruit (Cappelli, 2015).

From the reflections contained in this essay, several issues emerge that merit additional 
further research:

– What is the role of doctorate holders in the economy and society? Do they follow 
research careers, in what sectors of employment, in what fields of research?

– How many doctorates are needed? Do we have too many or too few doctorate holders?
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– Why do people pursue doctoral education and postdoctoral training? What information 
do they possess about their job prospects, and how does that influence their career pref-
erences?

– How to better support success in doctoral education? In what ways different academic 
career frameworks support the careers of doctorate holders within and beyond academia?

– What are the barriers and promoters of intersectoral mobility of doctorate holders? 
Why do doctorate holders chose a career in the higher education, government, business 
enterprise or private non-profit sectors? Why do they stay or leave research? When do 
doctorate holders transition to employment beyond academia? How does the job relate 
to their doctoral degree?

– How to promote diversity, equity and inclusion in doctoral education and postdoctoral 
training?
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