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EXECUTIVE SUMMARY
Boosting the careers of early-stage researchers at leading research-intensive universities of
S&T occurs along highly competitive and selective mechanisms. Nurturing talent for careers
in science is a primary concern and interest of the institutions (institutional perspective). In
chapter two, we present five tools to boost the scientific careers of early-stage researchers
within universities, i.e. research-based education, research master programmes, doctoral
schools, guidance to postdoctoral researchers and tenure track.
Most early-stage researchers move to careers outside universities (both research and nonresearch careers). That is why we address intersectoral mobility in chapter three and present
dual career paths, business start-up support and permeability programmes as tools to boost
the careers of researchers who will contribute to business and industry, public services, notfor-profit organisations and society at large (societal perspective). We also address recruitment
of talent from outside academia (back) into our institutions.
Transmission of transversal skills to early-stage researchers is essential to increase their
employability and to make them attractive on the labour market (individual perspective). Since
universities cannot predict which early-stage researcher will have what kind of career, both
generic scientific skills and skills to increase employability are to be strengthened in parallel as
described in chapter four.
In chapter five, we introduce metrics as a well-established and indispensable tool in the
recruitment, performance assessment and career development of early-stage researchers. We
thereby differentiate between common HR metrics and next-generation metrics. The tricky
question, of course, is how to safeguard the career perspectives of early-stage researchers
while taking into account the reality of the wide-spread usage of some conventional and
controversial metrics, such as publication in high impact journals.
In chapter six, we address guidance and support measures for early-stage researchers.
Universities need to offer career development tools, equal opportunities and family-friendly
environment and infrastructure and support staff.
While the chapters two to six contain our descriptions of the issues and present our findings
on the tools, the final chapter seven contains concrete (hands-on) recommendations to
department heads, HR professionals, university leaders and policy-makers and funders.
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BOOSTING CAREERS OF EARLY-STAGE RESEARCHERS

1. DEFINITIONS
Discussing how to boost the careers of early-stage researchers requires clarity and agreement
on terminology. In this chapter 1, we define boosting careers and early-stage researcher, and
determine the scope of this paper.

1.1. BOOST CAREERS
In order to boost such careers, universities need to provide for well-designed job positions;
well-structured career perspectives; career development support; advice and support for
diverse career pathways; and sufficient funding.

1.2. EARLY-STAGE RESEARCHER
EURAXESS defines early-stage researchers using a temporal approach as “researchers in the
first four years (full-time equivalent) of their research activity, including the period of research
training.”
Research Councils UK assert that Early Career Researchers (ECR) are not a ´homogenous
group´, and they instead use an approach consisting of three ECR stages, i.e. 1) doctoral, 2)
immediately post doctorate and 3) transition to independent researcher.
The Research Excellence Framework (REF), which aims to assess the quality of research in
UK higher education institutions, takes a more inclusive approach using the definition:
“an individual is deemed to have started their research career from the point at which they held
a contract of employment of 0.2 FTE or greater, which included a primary employment function
of undertaking ‘research’ or ‘teaching and research’, with any higher education or other
organisation, whether in the UK or overseas, and they undertook independent research,
leading or acting as principal investigator or equivalent on a research grant or significant piece
of research work.”
In this white paper, early-stage researchers are referred to as postgraduate students and new
faculty entering research-intensive universities, conducting research in terms of scholarship
and scientific impact, engaging in learning and teaching while demonstrating leadership and
contributing to the development of universities and of science.

1.3. SCOPE
We acknowledge large differences in the career paths of early-stage researchers amongst
universities, research systems and countries due to different institutional development
strategies, laws and regulations. Rather than presenting a comprehensive overview of these
differences and of institutional best practices, with this paper we provide ideas to heads of
department, HR professionals, university leaders and for policy-makers and funders on how to
boost the careers of early-stage researchers at universities of S&T based on an analysis of
relevant publications. Thus, this document is not meant to be neither descriptive nor
prescriptive, but to be inspiring.
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2. NURTURE TALENT FOR CAREERS IN S&T
Nurturing talent for careers in science is at the heart of universities of S&T. The training,
recruitment and retention of excellent Principal Investigators (PI) along highly competitive and
selective mechanisms is of utmost concern and interest to them (institutional perspective).
Supplying the pyramid of scientific talent, whereby the independence of early-stage
researchers increases constantly, is key to reaching scientific excellence. Below, we present
research-led education, Research Master of Philosophy (MPhil), doctoral schools, guidance to
postdoctoral researchers and tenure track as instruments to nurture talent for careers in S&T.

2.1. RESEARCH-BASED EDUCATION
Research-Based Education (RBE) lays the foundations for future scientific talent. Vertically
Integrated Projects (VIP) thereby provide a transformative approach to enhancing higher
education by engaging undergraduate and graduate students in ambitious, long-term, largescale, multidisciplinary project teams that are led by faculty. The vertical integration across
different levels of researchers (i.e. from bachelor to PI) is combined with horizontal integration
in terms of inter- and transdisciplinary, collaborative working and learning on ‘real’ research
objectives and delivering impact4. Benefits of RBE and VIP concern long-term experiences of
students with the innovation processes, leadership and mentoring of research staff, faculty
scholarship and exploration and contributions to tackling real-world problems. Linking the
Social Sciences and Humanities (SSH) with Science, Technology, Engineering and
Mathematics (STEM) is particularly important.

2.2. RESEARCH MASTER OF PHILOSOPHY
Acknowledging the sometimes substantial research components in Master of Arts (MA),
Master of Science (MSc) and Master of Engineering (MEng) programmes, we point to the
opportunities of the Master of Philosophy (MPhil) as a postgraduate research master. Unlike
other master’s qualifications, the MPhil is a pure research degree and based entirely on the
completion of an independent thesis. The MPhil may be regarded as an advanced master’s
degree and, while the research being undertaken is under the guidance of an academic
supervisor, it does not normally incorporate timetabled classes or assessments. As an
advanced research qualification, an MPhil often requires a master’s degree (MA or MSc) as a
prerequisite. Though its full title identifies it as a master’s degree, the MPhil is positioned
between other master’s qualifications and advanced postgraduate research training such as a
PhD.

2.3. DOCTORAL SCHOOLS
Doctoral schools provide continuing education and transferable skills training opportunities for
doctoral candidates. The focus is on skills which are important for doctoral studies and
subsequent careers. One challenge for early-stage researchers is not only to possess
excellent subject-oriented skills, but also a broad range of skills outside of their discipline.
Doctoral schools are advised to place emphasis on introducing the basic principles of good
scientific practice to researchers at an early-stage of their independent academic career.
However, considerable differences in national research and higher education systems, e.g.
whether there are credit systems for PhD or not, pose big challenges to (inter-institutional and
trans-border) doctoral schools.
3
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2.4. GUIDANCE TO POSTDOCTORAL RESEARCHERS
The postdoctoral stage is an important phase in which decisions about the future career path
of researchers are made. In addition to sharpening their scientific profile - and if the chosen
career goal requires - non-subject-specific skills and competencies need to be obtained.
Supporting postdoctoral researchers in their development as scientists as well as in their
career planning is a high priority of universities: they are encouraged to provide guidance to
postdoctoral researchers emphasising equal opportunities, transparent career paths and
framework conditions that maintain high-quality standards. Other basic requirements for the
effective development of research careers are attractive employment offers, well-designed job
positions and sufficient funding. Guidance to postdoctoral researchers is given in the form of
clear and supportive guidelines.

2.5. TENURE TRACK
There are several models for tenure track, mostly related to the legal context in which they are
offered, 1) probation-on-the-job (UK), i.e. permanent employment at an early career stage and
career progression through a promotion board; 2) two-tier promotion and ´habilitation´ (Central
Europe); 3) centralistic with state approval (France) combining tenure and ´habilitation´; and
4) North American tenure track.
Meeting the following preconditions helps to optimise tenure track positions. Independence in
teaching and research must be safeguarded at all times. Institutions need to know and operate
within the (national) legal context and limitations. A tenure track position should provide a
pathway to promotion to a regular permanent position. Universities may wish to consider
establishing a system of checks and balances and well-defined competencies and duties of
players involved. They can establish clearly defined and transparent processes and criteria at
the start of and throughout tenure track programmes and provide an up-front financial
guarantee: tenure must not be dependent on the availability of funding for the post. We advise
to periodically and continuously monitor (e.g. annual, mid-term) personal, professional and
academic aspects. Finally, universities ideally provide support for personal, professional and
academic growth, safeguard a competitive international recruitment process and base
decisions on competence, skills and aptitude.
Tenure track allows for the coexistence of different types of research careers: traditional
professorships, Assistant Professor (AP) positions with or without tenure track and PI holding
grants from the European Research Council (ERC) or a national funder. It increases the
capacity to implement institutional strategies e.g. an increase in the number of AP and
rejuvenation of faculty. It is an effective instrument for attracting and retaining young talent as
it allows for hiring and promoting high-potential researchers in their most productive phase.
Tenure track broadens the toolbox of the institution to boost its international competitiveness.

4
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When recruiting to tenure track, one may wish to consider part-time positions for professors
and different career tracks (associate, full professors). Evaluating the teaching competence
next to research excellence by the search committee is crucial. In essence, the evaluation
addresses the potential in terms of the candidate’s vision and research plan.
Successful advancement in a tenure track involves giving confidence in the track (researchers
have the right to be evaluated and be able to continue if they are good), attracting candidates
from diverse backgrounds and securing funding. We advise envisaging a 75-80% success
rate, to provide mentorship, supervision, development discussions and plans (appraisal
systems), and to support individuals who do not continue their tenure track to find a new job.
Institutions are advised to provide support to holders of tenure track, such as allowing different
practices on sabbaticals and research leaves depending on institutional targets and situation,
provision of courses in pedagogy, mentoring and language, offer several career tracks and
support international mobility. During the recruitment, candidates need relevant information
and support if relocating from abroad to a new country and professional prospects for any
partner guaranteed through the collaboration with organisations close by, networking with conationals, and provision of childcare support at the university. Furthermore, work profile
adjustment may be based on career stage, funding provided for special projects, communitybuilding activities stimulated and inclusiveness in activities and language promoted.
Given the highly competitive nature of tenure tracks towards scientific excellence, researchers
face common challenges, such as publication pressure, too much focus on Citation Impact
Score (CIS) and difficulties in securing funding. Universities thus need to assume special
responsibilities and create adequate conditions and communicate them early on when working
with tenure track. These common challenges include - amongst others - developing new
approaches to recognise and appreciate of scientists in a balanced way (see also chapter 5
´Provide metrics boosting scientific careers´). For example, there must be sufficient
appreciation for all three core tasks of the university: education, research and knowledge
transfer. Moreover, it is crucial that the transition to open science is encouraged and good
academic leadership is recognised.
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3. FACILITATE INTER-SECTORAL MOBILITY
Larger populations of PhD candidates 5 across the world increase competition on the job
market. In the past decade, the number of doctoral degrees awarded in the EU has risen by
27%6. Most of these PhD candidates will move to non-academic careers in industry,
business, public bodies and not-for-profit organisations. Only 20-30% of PhD candidates in
STEM will stay in academia after gaining their PhD. Despite that, supervisors and PI tend to
focus on and reward the development of a career in academia. Early-stage researchers
often have little experience outside academia and may be reluctant to move into industry,
where they fear working conditions are more restrictive than in academia7 8.
As most researchers educated and trained at universities do not end up in academia,
universities have to assure their employability on the labour market, thus supplying the labour
force of tomorrow. Intersectoral mobility thus concerns all possible bridges built between
university on one side, and non-academic employers from business and industry, public
services, and the not-for-profit sector, on the other. It is imperative to create the right conditions
for the best possible career prospects of early-stage researchers outside academia as well as
to attract promising scientific talent (back) into academia. Examples of relevant skills and
competencies for successful inter-sectoral mobility include practising open science and
innovation, developing S&T communication, nurturing entrepreneurial mindsets and cultivating
creativity.
Dual career paths, business start-up support, permeability programmes and recruitment of
talent from outside academia are presented below as effective means to facilitate intersectoral
mobility of early-stage researchers.

3.1. DUAL CAREER PATHS
With dual career paths we mean a parallel employment in an academic and a non-academic
environment. The delineation and implementation of new and transparent career paths in
academia, aside from professorship, result from a structured assessment of the conventional
scientific fields of work. For example, individuals with a doctorate, experience in science and
skills in project management, but who are also skilled in organisational development,
personnel management, and in business administration, can pursue a career as science
managers. In a university, they may work, e.g. in faculty administration or in the management
of divisions in central administration, generally on the basis of a permanent employment
agreement.
There is a trend towards the majority of doctoral candidates (up to 80%) leaving university
directly after their doctorate in order to take up a position in non-academic organisations9 10 11
12 13. Close contact with potential non-academic employers from e.g. business and industry
during the doctoral qualification phase helps PhD candidates explore career paths outside
academia. Particular attention and guidance are needed given the high expectations of
doctoral candidates in engineering and the natural sciences to assume project responsibility
and managerial roles.
A career path as an industrial manager with management responsibilities is targeted at earlystage researchers who are interested in management, business, and economics, and wish to
fulfil a (high) management position. This not only requires professional qualifications, but also
management expertise.
6
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3.2. BUSINESS START-UP SUPPORT
Universities ideally offer support concerning intellectual property, business start-up, technology
acceleration and incubators. Postdoctoral researchers who have developed a business model
based on their research activities and who are interested in setting up their own business
deserve the opportunity to receive guidance and support from the university’s advisors.
Experts from the responsible department and the entrepreneurship centres can answer
questions regarding the protection of Intellectual Property Rights (IPR) and strategies for
commercial exploitation. Furthermore, they can provide information on funding opportunities
for entrepreneurs.

3.3. PERMEABILITY PROGRAMMES
Permeability programmes between academia and other sectors aim to:
-

promote career paths outside academia;
encourage permeability between academia and other sectors;
build stronger networks of R&D professionals into academia in order to increase the
percentage of excellent researchers and teachers at universities;
support future inter-sectoral collaboration.

Such programmes seem to be gaining momentum in Europe as an HR issue for early-stage
researchers. However, these practices are still not widely accepted as a strategic priority of
national funding, and the impact of funding schemes on researcher careers is difficult to
measure as the IPR regulations are not applicable for specific support schemes and measures.

3.4. RECRUITMENT OF TALENT FROM OUTSIDE ACADEMIA
Filling academic positions with talent from outside academia needs an `active sourcing´
approach. This includes expanding human resources marketing at the international level and
the targeted placement of job postings in international media. Special appointment processes
can be supported by the targeted identification of highly qualified female applicants.
Importantly, universities need to assess informal and non-formal learning of scientific talent in
other sectors.
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4. TRANSMIT TRANSVERSAL SKILLS
With increased inter- and transdisciplinary collaboration, remote and cross-cultural
communication and complex issues to solve, the need for ´transversal skills´ increases
regardless of whether an early researcher continues in academia or not. Universities need to
equip their researchers with skills supporting successful careers14 15. These skills are defined
using different terms, such as soft, generic, transversal, transferable, professional and
personal. The International Bureau of Education of the United Nations Educational, Scientific
and Cultural Organization (UNESCO) defined transversal skills as “skills that are typically
considered as not specifically related to a particular job, task, academic discipline or area of
knowledge and that can be used in a wide variety of situations and work settings.”16. In 2016,
this definition was completed with six domains, i.e. critical and innovative thinking;
interpersonal skills; intrapersonal skills; global citizenship; media and information literacy; and
others17.
The structures around the transmission of transversal skills can be similar, and sharing of
best practices among universities is useful18. Apart from defining what skills and
competencies to focus on, the university also needs to monitor expectations from employers.
This speaks in favour of creating an institution-wide centre developing high-quality courses
within transversal skills. This centre is responsible for defining the offering, determining
content and monitoring quality of the courses.
The more the development of transversal skills is integrated into the researcher’s work
(research, teaching and dissemination), the better the understanding, the deeper learning and
the quicker application of these skills. There are two ways to work on this: 1) bring the
participants’ reality into the training (adapting content and exercises to the students’ knowledge
area) or 2) bring the training out to the participants reality19 (application of learning). When
introducing transversal skills training, universities may choose from push and pull strategies,
e.g. 1) make it a mandatory building block of PhD programmes and 2) promote cultural change
whereby students and supervisors consider transversal skills vital in nurturing demand for
training such skills.
There is a need to evaluate the effects of transversal skills training as part of research
education. So far there are studies of transversal skills as part of secondary education20 and it
is not yet confirmed that the results are transferable to PhD candidates. Soft skills are hard to
measure, but research is advancing in the area of defining and measuring soft skills 21 22.
Kirkpatrick’s model23 for evaluating training contains four levels, ranging from happy
participants, but they do not necessarily have the skills as defined in the learning objectives
(level 1) to results of training applied in everyday work situations (level 4). PhD candidates and
postdoctoral researchers might not see the full use of transversal skills until they have worked
for a couple of years24. Only then can we fully acknowledge the impact of transversal skills
training, in terms of what use they had of their transversal skills, employability of PhD
candidates and postdoctoral researchers within and outside academia and employers’
perception of competency gaps when hiring our alumni.
While the acquisition of generic scientific skills is at the core of boosting the careers of earlystage researchers, we also discuss skills to increase employability.
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4.1. GENERIC SCIENTIFIC SKILLS
Early-stage researchers who are actively enhancing their scientific profile need support to
acquire generic research skills (such as research methods, statistics and academic writing)
and teaching competence. Moreover, universities are advised to place particular emphasis on
encouraging early-career faculty to undertake research responsibly ensuring that the principles
of good scientific conduct and best practices in Responsible Research and Innovation (RRI)
are respected. Particularly in STEM, early training in ethics and values is crucial to make earlystage researchers aware of the (potential) impact of their research findings and technologies.
The transition to open science is one of the top priorities of many universities. Early-stage
researchers thereby need support with ensuring open access to their scientific publications
and other research results, the application of the Findability, Accessibility, Interoperability and
Reusability (FAIR) guiding principles for scientific data management and stewardship, and
Research Data Management (RDM). Openly publishing data and software can be an
especially effective means to boost the careers of early-stage researchers. University libraries
are essential for both the provision of support and guidance on open science, and for running
the corresponding infrastructure such as text and data repositories, databases and analysis
tools. The Declaration on Research Assessment (DORA) and its implementation thereby
provide guidance to safeguard research quality in an open access publishing context.
The exponential growth of (scientific) data offers great opportunities to early-stage
researchers. They thus need to acquire basic and advanced data science skills. Linking SSH
with STEM amplifies these opportunities, but requires inter- and transdisciplinary collaboration
skills.
Another important soft skill that benefits researchers is presenting their work in a popular
scientific way. This enhances communication skills25, assists in disseminating research results,
supports networking and finding useful connections and entry points as well as building a better
understanding of their research26 when having to explain it in language accessible to nonspecialists. Other areas relevant in research, as well as outside academia, are research ethics
and the philosophy of science. The general assumption behind engineering is that engineers
work to fulfil the needs of society, and as such engineers are expected to act ethically towards
society. That calls for an ability to see their own work in relation to society at large, both from
a micro and a macro perspective as well as in short- and long-term perspectives.
The teaching activities and knowledge transfer of postdoctoral researchers are considered an
important component of their qualification. For this reason, educational offerings are provided
to help them improve their ability to supervise and guide doctoral candidates and students.
Academic leaders and managers at universities shall give researchers the time and sufficient
leeway to engage in these important activities. It is important that early independence of the
postdoctoral researcher and responsible leadership on the part of the supervisor go hand in
hand. Participation in national and international conferences helps to ensure and increase the
visibility of early-stage researchers and their research findings. Additionally, applications for
scientific awards, fellowships and external fundraising can be actively supported. These
measures are important for national and international competitiveness of the postdoctoral
researchers.

9
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4.2. SKILLS TO INCREASE EMPLOYABILITY
Scientific knowledge is not enough for a future career; within or outside academia27 28 29.
Combining research in the field of science with competence development in the areas of
communication, networking, pedagogy, leadership and utilisation will increase employability
as a researcher in a knowledge-oriented world. It is reasonable that the definitions of soft skills
relevant to researchers need to vary depending on disciplines taught as well as profile and
vision of the institution.
In 2011, the European Commission (EC) defined seven principles of innovative doctoral
training30, including transferable skills training and encouraged universities to include
transversal skills training in their PhD curricula. It is not yet a fully adopted practice, but can
provide a competitive edge for universities as their PhD candidates obtain higher employability.
Universities have implemented transversal skills training in different ways: from defining what
these competencies are, how prioritisations among skills are made, the body responsible for
ensuring the skills are learned, to how the training delivery is organised. The definitions of skills
vary depending on the disciplines taught, as well as the profile and vision of the institution.
Universities face a number of challenges while implementing transversal skills training for PhD
candidates. Competition in science has increased and researchers - including PhD
candidates - need and want to spend every hour on their research topic to stay ahead31 32.
This leads to difficulties in finding time to participate in transversal skills training and a lack of
prioritisation of transversal skills development among PhD candidates and their supervisors.
The UNESCO definitions33 provide guidance when defining the right skills and competencies.
Moreover, the profile and image of the university and the expectations from employers may be
taken into consideration. Preferably, the university offers a variety of courses and lets PhD
candidates and postdoctoral researchers choose courses depending on their career plans. For
PhD candidates to choose wisely, they first need to define their future ambitions and goals.
They would benefit from understanding their job prospects, the limited number of available
positions in academia and having an overview of careers outside academia34.

10
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5. PROVIDE METRICS BOOSTING SCIENTIFIC CAREERS
Metrics can provide for true and meaningful perspectives on scientific careers. However, there
is a certain tension between quantitative and qualitative approaches in HR and also the levels
that are addressed, e.g. individual, group, institution and system. Whilst researchers, teachers
and students are often cited as being an institution’s ‘most valuable asset’, they present a
fundamental challenge to university leaders and HR professionals to successfully source and
develop them in the global context and the ‘war for talent’35.
It is generally accepted that poorly aligned systems and structures, unable to support, develop
and enhance institutional talent, have a negative impact on overall delivery and performance.
Whilst the origin of HR metrics is rooted in the need for organisations to assess the (financial)
value of its people, more recently individual aspects, such as diversity and capability, are
considered and HR metrics have evolved to incorporate concepts such as employee wellbeing, engagement and culture.
In the context of early-stage researchers, careful consideration needs to be given to the overall
purpose and value of utilising HR metrics. We first discuss common HR metrics. They are
challenged by developments inside and outside academia. A particular concern is the high
pressure to publish in high impact journals. More than 30% of PhD candidates were reported
to suffer from anxiety or depression and a systemic change to research cultures is needed36.
Next generation metrics are essential to cope with these internal and external developments.

5.1. COMMON HR METRICS
Gathering and utilising metrics is not a new phenomenon within HR and there are extensive
examples available whereby HR data is gathered and analysed to examine the impact on an
institution’s productivity, finances and overall effectiveness37. There is an ongoing debate as
to the applicability of quantitative data in assessing the success of an organisation’s HR
function in supporting early-stage researchers in an academic context. The fundamental
question to is ‘why’ and ‘how much’.
Effectively utilising HR metrics to assess research, teaching and knowledge transfer enables
institutions to assess and analyse their overall recruitment and staff development strategies to
deliver against institutional objectives. HR metrics can be utilised by decision makers to assess
how successful an institution’s recruitment and staff development practices are in attracting
and retaining the very best early-stage researchers. Through analysing the ‘quality of hire’ of
early-stage researchers, within the probation period or annual performance appraisal system,
an institution can review the rate of attrition, both on a voluntary and involuntary basis, and
effectively assess the data against previous years. Capturing valuable data, in the form of exit
interviews, can provide insight into the overall success of hiring practices and provides an
opportunity for an institution to revise their recruitment strategy accordingly.
It is widely understood that HR metrics can be utilised to quantify the impact of employee
programmes and HR processes, and that metrics can be effectively used to measure the
success of HR initiatives. It is generally agreed that metrics provide answers to questions but
the fundamental question to be explored by HR professionals in this context is ‘are we asking
the right questions?’ While metrics can empower institutions to address pressing strategic
issues and guide the implementation of specific pathways, an institution firstly needs to be
clear on what issues are being faced and what pathways are being sought.
11
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HR excellence requires an institution to constantly assess and revise practices, and introduce
initiatives to affect a positive impact or desired outcome. However, the question is ‘will
quantitative data help us?’ and if so ‘what metrics are we measuring and to what extent?’

5.2. NEXT GENERATION METRICS
Universities face internal and external challenges when attracting, retaining and developing
(top) talent. While HR metrics can be effectively utilised in the context of assessing the systems
and practices that are put in place to support early-stage researchers, consideration needs to
be given to the strategic issues currently being faced by universities and to how quantitative
data can be utilised effectively for recruitment, performance management and professional
development of early-stage researchers. When devising and implementing personal
development pathways, existing operational practices need to be reviewed to enable ‘the
right person to be in the right role at the right time’. The Leiden Manifesto for Research
Metrics38 serves as an important guide when designing and applying (next generation)
metrics to successfully attract and retain the best and brightest scientific talent from across
the globe.
A first important challenge concerns the balanced assessment and reward of research,
teaching and knowledge transfer at the level of individuals, as especially research-intensive
universities tend to reward their scientific staff primarily on the basis of research
performance.
The transition to open science requires a profound change in the metrics used to assess and
reward research performance39, moving away from CIS and H-index towards indicators
capturing openness, such as ´peer-reviewed publications in open access journals´ for
individuals and ´percentage of interdisciplinary publications compared to all publications in
open access journals´ for entire institutions.
Moreover, universities increasingly address the complexity of evaluating inter- and
transdisciplinary, ground-breaking and incremental science, and the use of international peer
review in assessment, particularly in their internal quality assurance.
Universities need to establish and safeguard Equality, Diversity and Inclusion (EDI), see also
our recently published white paper and best practice examples from our Members.
Universities define and apply metrics and targets to the management and promotion of
employees for the purpose of widening participation and ensuring diversity. Collating EDI
metrics is used to assess progression opportunities and career movements, and to
assist in identifying institutional trends in the context of existing promotion and development
practices.
There is also a trend to look more and more into the impact of research and education. While
many efforts have been undertaken to assess the contribution of universities in creating jobs
and boosting economic growth, the current challenge is to grasp their contribution to ecological,
social and economic sustainability.
Whilst attracting suitably skilled individuals is the initial stage in the employee lifecycle of an
early career researcher, effectively managing performance and supporting development is a
crucial element to the overall success of this cohort. Through assigning a mentor, setting
objectives and providing regular feedback, early-stage researchers have clarity on the
expectations upon them in terms of what success looks like within their discipline. Eliciting
feedback from academic peers can provide valuable input into a structured system whilst
providing a framework for ensuring an effective feedback mechanism.
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6. PROVIDE GUIDANCE AND SUPPORT
To ensure that early-stage researchers focus on achieving the best research and develop to
their full potential, universities can adopt a people-oriented approach. Individual career plans
and high-quality mentoring40 are offered, equal opportunity challenges addressed and a clear
HR approach adopted, creating an environment where personnel strive for and achieve
excellence in every respect. In this chapter, we describe career development tools, equal
opportunities and family-friendly environment and support staff and infrastructure.

6.1. CAREER DEVELOPMENT TOOLS
Each early-stage researcher deserves an individual development plan, including long-term
goals, to be completed and revised every year. This calls for involvement of the supervisors to
lead this dialogue and act as role models and mentors41. The university can offer training to
supervisors and expect them to develop skills such as contracting, coaching, (interactive)
education and training techniques and feedback. The university can also provide information
and encourage supervisors to have a broad and up-to-date view of careers outside of
academia and encourage collaboration with third parties. There is great value in combining
researchers and practitioners42 as the culture clash between a theorist and a practitioner in the
same field can be greater than that between cultures. There is a need to understand the
different perspectives, priorities and perceptions of the problem to be solved for
interdisciplinary work to be successful43. Shortly after the doctorate, such an individual
development plan is formulated defining the research foci, objectives for professional activities
and medium-term career perspectives. The decision on scientific foci takes place in the first
qualification phase. Qualification needs are identified and measures to gain them offered.
Researchers and supervisors agree upon milestones and perspectives during appraisals.

6.2. EQUAL OPPORTUNITIES AND FAMILY-FRIENDLY ENVIRONMENT
Universities are advised to be aware of the various challenges their researchers face at the
different stages of their careers. It is crucial to support and supervise them appreciating
aspects such as gender, nationality, ethnic origin, religion, ideological affiliation, disability, age,
sexual orientation and identity. In order to achieve equal opportunities, strong support for
women to assume leadership roles within and outside of academia is needed. In case of
prolonged absences due to family responsibilities, superiors are encouraged to support
researchers to resume responsibilities through counselling and advice services. International
researchers and their families need and deserve particular support in preparing for and
undertaking their stay, so as to offer them the best possible start at a university.

6.3. SUPPORT STAFF AND INFRASTRUCTURE
Ensuring a good ecosystem around early-stage researchers will lead to higher satisfaction,
better progress and high-quality work in terms of higher achievements and high-quality
research. Universities need to provide relevant and excellent infrastructures to researchers,
e.g. the best machines, appropriate rooms and equipped laboratories. HR can provide for
competitive advantage by recruiting high-quality personnel to support early-stage researchers:
highly qualified administrators, the best technicians etc., thus creating a support team that will
benefit them. Moreover, HR needs to make researchers aware of the rules and regulations
regarding employment, safety and accepted practices.
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7. RECOMMENDATIONS
In the previous chapters, we described the careers paths of early-stage researchers and
elaborated on selected mechanisms to boost their careers. In this last chapter, we summarise
concrete recommendations to department heads, HR professionals, university leaders and
policy-makers and funders.

7.1. DEPARTMENT HEADS
The enhancement of research and teaching skills lies at the core of the responsibility of
department heads. For early-stage researchers, the emphasis ideally is high with research
(and artistic work in for example design and architecture) in the beginning of their career, while
the teaching load is kept relatively constant and service (activity in scientific and artistic
community, academic leadership, societal interaction) increases with seniority. In order to
reach tenure, candidates must have 1) excellence (ground-breaking) in research (and artistic
work), and high-quality teaching or 2) excellence (outstanding) in teaching and high-quality
research (and artistic work). By doing so, universities lay the foundations for two paths towards
tenure: one focused on research and one on teaching. Moreover, departments heads are
advised pay special attention to postdoctoral researchers that return from non-academic
sectors as they might need to acquire additional teaching and research skills. Particular
attention is needed to support early-stage researchers in avoiding the problems deriving from
´hyper-competitiveness´. Essentially it is about establishing a kinder research culture44 and
combating toxic environments of bullying and harassment45.
Department heads are encouraged to provide guidance in the formulation of individual career
plans for their early-stage researchers. Criteria that are predictable, transparent and
comparable with international standards are the basis for such plans allowing the assessment
of the qualification needs and defining research objectives and milestones. In order to
maximise ground breaking research output and career development, a constant flow of ideas
and talent must be established balancing the interests of early-stage researchers and their
employing universities alike. Enforcing regular changes of academic environment throughout
the career is a way of achieving such flow. Another one is a ‘competitive’ policy whereby only
a defined percentage of early-stage researchers is provided with the opportunity to retain an
academic position and the others exiting from position and transitioning on a rolling annual
basis. It is important to communicate such targets and expectations clearly and early on and
to discuss career paths that align with the candidate’s abilities and preferences encouraging
researchers to talk about their challenges and to identify actions to tackle them. We advise
department heads to promote the international visibility of their postdoctoral researchers (e.g.
through participation in international conferences) to boost their competitiveness.
We suggest assigning a dedicated mentor to provide critical and constructive feedback and
advice. Such mentors ideally are more senior researchers preferably in other areas and
universities that provide wider perspectives and encourage early researchers to acquire a wide
range of (interdisciplinary) skills. Importantly, we strongly advise to not use supervisors for
tenure trackers. Department heads can evaluate their efforts, follow their alumni and ask for
feedback on their research and education, interview them to discover what career choices they
made and what use they had of their transversal skills. Measuring employability of PhD
candidates and postdoctoral researchers within and outside academia and surveying industry
and authorities helps ensuring they get the competencies needed when hiring alumni.
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It is important to avoid losing out and to create win-win opportunities like letting early-stage
researchers present their research in a popular scientific setting thus improving communication
skills useful in all jobs, increasing the understanding of their research when having to explain
it, disseminating research results, as well as networking and finding useful connections and
entry points in other sectors. Early-stage researchers thus need to be trained for the broadest
labour market. The widening of perspectives - such as doing a postdoctoral experience at
another university, in another country and in a different research area - increases learning.
Partnering researchers and practitioners to create an understanding of each other’s
perspectives and priorities, to solve interdisciplinary challenges also helps.
Particular attention is needed to secure (third-party) funds and awards for early-stage
researchers, as many of them depend on external funding sources and are usually not trained
in the acquisition of funding and awards. Department heads can proactively support earlystage researchers in the acquisition of external funds, the application for grants, and the
nomination for research awards, as grants and awards are instrumental in building the
reputation of researchers. This entails making them aware of funding opportunities (e.g. calls
for application) and career development opportunities. After having obtained such funds,
postdoctoral researchers require care, particularly in engineering and technology, as they often
have to deliver and fulfil contractual expectations and agreements with third parties.
The provision of high-quality infrastructure is key to enabling early-stage researchers to focus
on their research and to achieve scientific excellence. This concerns physical infrastructure
(such as laboratories, machines, rooms, equipment, networks) and staff, including
administrators and technicians. Informal meeting spaces are pivotal in creating interdisciplinary
added value.

7.2. HR PROFESSIONALS
HR professionals are strongly encouraged to collect and use HR-related data providing
evidence on scientific careers. Agreement on (objective) data collection allows for its use in
criteria for same-level recruitments and advancements, application of targets and retrospective
analysis and assessment. The collection and use of data is paramount for the improvement of
HR strategies, policies and procedures, paving the way for benchmarking of best practices and
contributing to more unified systems within and amongst universities.
The provision of in-house training is crucial to integrate new talent into the institution and
making them familiar with relevant policies and procedures. Rather than focusing on the
obligatory nature of such training, we recommend using common sense and peer pressure to
assure attendance. We encourage HR professionals to train and monitor mentors and
supervisors.
We recommend to develop and utilise individual development plans which link development
and training requirements to each element of the academic position with Key Performance
Indicators (KPI). The KPI are set at intervals assessing (quality of) output. Structured and
regular one-to-one appraisal meetings are paramount. The provision of 360-degree feedback
to capture and analyse student and manager feedback with numeric ratings applied is
important. We advise to assess individual scores against institutional values and behaviours
in action (weighted as appropriate), to implement practices whereby peers provide
observational assessment of teaching methods and student engagement and to assess
performance against clear scoring mechanisms.
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HR professionals have an important task in assuring awareness of relevant laws and
regulations and their implications for equal opportunities and inclusion. They thus inform and
make early-stage researchers aware of rules and regulations regarding a wide range of topics,
including employment, safety and accepted practices in the university.
In essence, HR professionals ought to create favourable framework conditions for, provide
high-level support to and ease stress upon early-stage researchers with special guidance to
postdoctoral researchers and with special attention to tenure trackers.

7.3. UNIVERSITY LEADERS
We advise university leaders to identify ´scientific talent´ from amongst the (post) doctorate
researchers through departments rather than individual professors. Importantly, we advise
university leaders to establish and justify several career tracks, think of research versus
teaching; ´normal´ (public servant) permanent full-time professorships versus tenure track;
different types of tenure track in terms of early versus advanced; and different associate
professorships.
Leaders are encouraged to introduce tenure track, but must realise that long-term periods are
not always possible (for legal reasons) nor wanted (for personal reasons) and that tenure track
is a short period for collecting all needed merits and skills. University leaders must at all times
safeguard the balance between a) institution-wide quality standards (e.g. tenure committee)
and b) faculty-specific interpretation (i.e. scientific performance criteria per discipline; allocation
of research budgets and composition of tenure track committee and evaluation procedure).
The following key players ought to be involved in tenure track:
-

-

(Departmental) tenure track committee; appointed for each recruitment/promotion case
separately to prepare appointment/recruitment proposal based on external reviews and
statement on teaching competence;
School teaching competence assessment committee to assess the teaching competence
of candidates in recruitment or promotion cases for professor or lecturer career systems;
School level tenure track committee to advise deans in recruitment and promotion of staff;
Dean who makes decisions on non-tenured positions and proposals to the president of the
institution on tenured positions;
University-level tenure track committee to give recommendation to president in every
recruitment and promotion case involving a tenured professor position;
President who decides on professor position allocations, fields, appointments and
promotions to tenured positions.

University leaders are advised to adjust the assessment and reward systems within their
institutions in order to enable their staff and institutions to tackle the internal and external
challenges. More generally, university leaders are advised to regularly evaluate and adjust the
HR policies, regulations, guidelines and procedures.
We recommend to involve early-stage researchers in the academic leadership and university
governance by e.g. inviting them to participate in university bodies and committees.
Involvement will enhance the connection and engagement to the institution, increase the
relevance of decisions made to researchers, and therefore the likelihood to achieve
excellence and to have creative and productive contributions46.
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There is strong and continuous evidence that gender inequality is a long-standing challenge
at universities and thus urgent action by leaders, universities and stakeholders is necessary47
48. We invite university leaders 1) to establish gender balance in all decision-making levels
and advisory boards; 2) design, implement, monitor and evaluate dedicated policies and
plans for EDI and implement concrete actions to accelerate them; 3) set institutional targets
for EDI at all levels and monitor and communicate the progress of achievement; 4) promote a
learning community of institutions to learn from each other; and 5) develop guidelines
against discrimination.
Universities are competing for the top talent with other universities and non-academic
employers. As the employment market is constantly in flux, early-stage researchers are highly
appreciated assets, frequently courted and often perceived as the strength of the future of
science and industry. Thus, they deserve to be paid attractive and comparable salaries.

7.4. POLICY-MAKERS AND FUNDERS
The current (national) labour laws for researchers are often rigid. We call upon governments
to make them more flexible thereby increasing the institutional autonomy to allow several
career tracks, notably enabling universities to establish tenure track positions.
Universities build up and maintain talent pyramids from the bachelor to the PI levels and
therefore depend on public funding for PhD and (intersectoral) mobility to enlarge such talent
pools. Proactive support of early-stage researchers with funding, grants and research awards
is instrumental in building the reputation of researchers and enabling scientific progress.
Incentives for tenure track or funding special projects will enhance the ability of researchers to
focus on achieving the best research, adding to scientific knowledge, opening new career
development opportunities and ensuring that their hosting universities progress as well.
Investments in high-level infrastructure, e.g. the best machines, extensive computer abilities,
equipped laboratories and appropriate rooms and buildings, are important to the development
and enhancement of high-quality science. High-level infrastructure enables involvement in the
generation, diffusion, and utilisation of technology, enabling faster and easier modes by which
technologies are appropriated and accumulated, and promotes the ability to enter into
collaborative arrangements49 50.
Working in science is different from other parts of the labour market and governments must
establish favourable framework conditions by adopting fast-track immigration procedures for
knowledge migrants and addressing family and special needs. Importantly, legislation must
assure a decent living of highly mobile early-stage researchers concerning social security,
health insurance, unemployment and pension.
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ANNEXE I: LIST OF ABBREVIATIONS
ABBREVIATION

MEANING

AP
CIS
EC
EDI
ECR
ECTS

Assistant Professor
Citation Impact Score
European Commission
Equality, Diversity and Inclusion
Early Career Researcher
European Credit Transfer and Accumulation System

HR
IPR
KPI
MA
MEng
MPhil
MSc

Human Resources
Intellectual Property Rights
Key Performance Indicators
Master of Arts
Master of Engineering
Master of Philosophy
Master of Science

PI
RBE
RDM
RRI
S&T
SSH
STEM
UNESCO
VIP

Principal Investigator
Research-Based Education
Research Data Management
Responsible Research and Innovation
Science and Technology
Social Sciences and Humanities
Science, Technology, Engineering and Mathematics
United Nations Educational, Scientific and Cultural Organization
Vertically Integrated Project

18

ANNEXES

ANNEXE II: LITERATURE
Meier, R.L., Williams, M.R. & Humphreys, M.A. (2000) Refocusing Our Efforts: Assessing Non‐Technical
Competency Gaps, Journal of Engineering Education, 89, 377-385
2 Frick, L. (2018) Next Gen PhD: a guide to career paths in science, Higher Education Research & Development,
37:1, 222-224
3 Mohr, K.A.J. & Mohr, E.S. (2017) Understanding Generation Z Students to Promote a Contemporary Learning
Environment, Journal on Empowering Teaching Excellence, 1:1, Article 9.
4 Coyle, E.J., Krogmeier, J.V., Abler, R.T., Johnson, A., Marshall, S. & Gilchrist, B.E. (2015) ´The Vertically
Integrated Projects (VIP) Program: Leveraging Faculty Research Interests to Transform Undergraduate
STEM Education,´ chapter in Transforming Institutions: Undergraduate STEM Education for the 21st
Century, edited by Weaver, G.C., Burgess, W.D., Childress, A.L. & Slakey, L.; Purdue University Press,
West Lafayette; pp. 223-234
5 OECD (2018) Education at a Glance 2018, table A1.2, ISBN 9789264303393
6 LERU (2018) position paper on ‘Delivering talent: Careers of researchers inside and outside academia`
7 Garcia, R.D. (2014) Benefits, results and barriers to interaction to industry: the perspective of academic research
groups
8 Bruneel, J., D'Este, P. & Salter, A. (2010) Investigating the factors that diminish the barriers to universityindustry collaboration. Research Policy, 39:7, 858–868
9 Langin, K. (2015) In a first, U.S. private sector employs nearly as many Ph.D.s as schools do, on
www.sciencemag.org published 12th March under doi:10.1126/science.caredit.aax3138
10 National Science Foundation (2019) Survey of Doctorate Recipients 2017 at
https://ncsesdata.nsf.gov/doctoratework/2017/
11 Stark, A. (2019) Non-Academic Career Paths: The Dirty Secret of Academia?, posted on 18th October 2019 at
https://duckofminerva.com/2019/10/non-academic-career-paths-the-dirty-secret-of-academia.html
12 Ecoom (2019) Researcher´s careers: Findings in a nutshell at
https://www.ecoom.be/en/research/research_careers/nutshell
13 European Science Foundation (2017) 2017 Career Tracking Survey of Doctorate Holders at
http://www.esf.org/fileadmin/user_upload/esf/F-FINALCareer_Tracking_Survey_2017__Project_Report.pdf
14 Fitó, A. & Martínez-Argüelles, M.J. (2016) The importance of generic skills: a gender issue?, ICERI2016
Proceedings, 2112
15 Sid Nair, C., Patil, A. & Mertova, P. (2009) Re-engineering graduate skills - a case study, European Journal of
Engineering Education, 34:2, 131-139
16 UNESCO (2013) IBE Glossary of Curriculum Terminology, IBE/2013/KPM/PI/01
17 UNESCO (2016) School and Teaching Practices for Twenty-first Century Challenges: Lessons from the AsiaPacific Region, ISBN: 978-92-9223-540-6
18 OECD (2012) Transferable Skills Training for Researchers Supporting Career Development and Research,
ISBN 9789264179721
19 Schech, S., Kelton M., Carati, C. & Kingsmill, V. (2017) Simulating the global workplace for graduate
employability, Higher Education Research & Development, 36:7, 1476-1489
20 Mercer-Mapstone, L. & Huchel, L.J. (2015) Teaching Scientists to Communicate: Evidence-based assessment
for undergraduate science education, International Journal of Science Education 37:10, 1-26
21 V. Devedzic, B. Tomic, J. Jovanovic et al (2018) Metrics for Students’ Soft Skills, Applied Measurement in
Education, 31:4, 283-296
22 Shuman, L.J., Besterfield‐Sacre, M. & McGourty, J. (2005) The ABET “Professional Skills” - Can They Be
Taught? Can They Be Assessed?, Journal of Engineering Education, 94, 41–55
23 Kurt, S. (2016) Kirkpatrick Model: Four Levels of Learning Evaluation, Educational Technology
24 Johnson, E.M. & Parmenter, L. (2017) Transferable skills for global employability in PhD curriculum
transformation. Presented at Curriculum Transformation HERDSA Higher Education Research and
Development Society of Australasia, Sydney, Australia
25 Brownell, S.E., Price, J.V. & Steinman, L. (2013) Science Communication to the General Public: Why We Need
to Teach Undergraduate and Graduate Students this Skill as Part of Their Formal Scientific Training,
Journal of Undergraduate Neuroscience Education, 2013;12(1): E6-E10.
26 Pelger, S. (2018) New research shows explaining things to ‘normal’ people can help scientists be better at their
jobs, Science Nordic, January 5, 2018
27 Albandea I. & Giret J. (2018) The effect of soft skills on French post-secondary graduates’ earnings,
International Journal of Manpower, 39:6, 782-799
1

19

ANNEXES

Cacciolatti L., Soo Hee, L. & Molinero, C.M. (2018) Clashing institutional interests in skills between government
and industry: An analysis of demand for technical and soft skills of graduates in the UK, Technological
Forecasting and Social Change
29 Fernández-Sanz, L., Villaba, M.T., Medina, J. A. & Misra, S. (2017) A study on the key soft skills for successful
participation of students in multinational engineering education, International Journal of Engineering
Education, 33:6B
30 EC (2011) The Seven Principles of Innovative Doctoral Training
31 Fang, F.C. & Casadevall, A. (2015) Competitive Science: Is Competition Ruining Science?, Infection and
Immunity, 83:4, 1229-1233
32 Van den Besselaar, P., Hemlin, S. & Van der Weijden, I. (2012) Collaboration and Competition in Research,
Higher Education Policy, 25: 263
33 Hinchcliffe, G.W. & Jolly, A. (2011) Graduate identity and employability, British Educational Research Journal,
37:4, 563–584
34 Editorial (2017) Many junior scientists need to take a hard look at their job prospects, Nature, 550, 429
35 Axelrod, B., Handfield-Jones, H. & Michaels, E. (2001) The War for Talent, Harvard Business Press, 2001 ISBN
978-1-57851-459-5
36 Nature (2019) The mental health of PhD researchers demands urgent attention, Nature 575, 257-258, doi:
10.1038/d41586-019-03489-1
37 Hussain, S.A. (2013) Journal of Business Management & Social Sciences Research (JBM&SSR) ISSN No:
2319-5614 Volume 2, No. 9, September 2013
38 Hicks, D., Wouters, P., Waltman, L., de Rijcke, S. & Rafols, I. (2015) Bibliometrics: The Leiden Manifesto for
research metrics, Nature 520, 429-431 (23 April 2015) doi:10.1038/520429a
39 EC (2017) Evaluation of Research Careers fully acknowledging Open Science Practices, Brussels
40 Ragins, B. R. (1997) Diversified mentoring relationships in organizations: A power perspective. Academy of
Management Review, 22:2, 482-521
41 Woolston, C. (2017) Graduate survey: A love–hurt relationship, Nature, 550, 549-552
42 EC (2007) Improving knowledge transfer between research institutions and industry across Europe, ISBN 97892-79-05521-8
43 Reich, S.M. & Reich, J.A. (2006) Cultural Competence in Interdisciplinary Collaborations: A method for
Respecting Diversity in Research Partnerships, American Journal of Community Psychology, 38, 51-62
44 Editorial (2019) Excellent problem, Nature, 574, 5-6
45 Farrar, J. (2018) Why we need to reimagine how we do research at https://wellcome.ac.uk/news/why-we-needreimagine-how-we-do-research
46 Peters, T. & Waterman, R.H. (2004) In Search of Excellence, Gardners Books: Eastbourne
47 EC (2019) She figures 2018, Brussels
48 CESAER (2019) Equality Survey 2018 at https://www.cesaer.org/news/equality-survey-2018-outlines-bestpractices-313/
49 Nelson, R. (1990) Capitalism As an Engine of Progress, Research Policy, 19:2, 193-214
50 Pavitt, K. (1984) Sectoral Patterns of Technical Change: Towards a Taxonomy and a Theory, Research
Policy,13:6, 343-373
28

20

