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Executive Summary

Vi.

Vii.

viii.

Researchers form a fundamental element of the gupplskills which will be
required if the UK is to maintain its leading pasitin the world.

The UK government is concerned that research cawger not always perceived as
attractive by the best graduates. This review seekestablish whether this is the
case and, if so, why the situation exists and whatbe done to improve matters.

Although the review concentrates on researchergingmithin higher education, it
recognises that the UK’s research base is divesgsisting of researchers not only
in academia but also in the public sector, busiaesksindustry and the third sector.

The evidence suggests that it is crucial for gowemt, research councils, universities
and industry to understand that the supply andldpueent of the next generation of
world class researchers is affected both by thmimittractiveness of research careers
andthe retention and the advancement of the mositederesearchers (from the UK
and overseas) at subsequent levels.

Equally, the evidence shows that today’s reseasclae part of a research
architecture which spans the globe. Researchemmanme mobile than ever before and
a “brain drain” of both promising and elite resdsms from the UK continues to be a
clear and present danger. The report highlighas ithternational competition will
continue to intensify and the UK may be left vubdge if it does not take more
decisive action in certain areas.

The review adopts a longitudinal approach to reteaareers starting from when
pupils in school start to make early choices aloaitdirection of their career through
to the influences on the careers of the most seegmarchers.

The review focuses most attention on the earlyestaaf research careers, paying
special attention to the influences on pupils’@@ndary schools, continuing through
the higher education experience, into doctoralaese finally focusing on early and
mid-career researchers.

The Review concludes that the current system ikiwgrreasonably well. Thus it
does not propose a complete overhaul, nor doegek $0 override any of the
developments currently in train. Rather, the revattempts to identify those pinch
points at which the current system is not as dffeds it might, and a set of policies
which might improve the situation.

In particular, the review identifies a need foe UK government, universities and
research councils to establish a more sophistiaatddrstanding of the supply and
demand of researchers across all sectors andlifissigo that policies can be better
targeted.

The message of the review is straightforwardaniinitiatives are currently either in
place or being put in place but they need stitchogether and supplementing in
order to provide coherent policy that covers alyss of the research career. For the
health of the UK research base 15 years from now jinperative that this process is
started.



Recommendations for Government

1) Government should establish mechanisms to devetopra sophisticated long-term
understanding of the supply of and demand for rekeas across all sectors and
disciplines.

2) Government should work through existing programmasd international
relationships between universities, learned sasetnd professional bodies to
identify and support talented young scholars froauad the world.

3) Government should work in partnership with univiisi and industry to extend
existing scholarships for high-quality internatibpastgraduate students wishing to
study in the UK.

4) Government should establish a working group corimgisenior stakeholders with an
interest in university-business collaboration, apecifically the transferability of
researchers, to take forward a Lambert Agreemenh&a.

5) Government should consider the introduction of sidumatch-funding awards for
early career researchers.

Recommendations for Research Councils, Grant-Awardig Bodies and Subject
Associations

1) Subject associations should work in partnershipramote careers in research at an
early stage by working more intensively with schtedchers to inform them of the
possibilities for their pupils.

2) Research councils should work with universitieseegch institutes, charities and
industry to develop a national Research Experieftegramme for undergraduate
students.

3) The Roberts funding for universities should be &uasid over the long-term to ensure
high-quality researcher development programmes rhecembedded across the
sector.

4) The research councils should develop consistenthamsms to record the
demographic characteristics of their researchernmomnities and track successful
early career researchers across specific discgpimerder to inform future funding
strategies for early career researchers.

5) Research councils and grant-awarding bodies stomuisider the provision of awards
of longer-duration for early career researchersyiging high-quality performance is
demonstrated.



Recommendations for Universities

1) Universities should consider whether the widenimgtipipation agenda applies to
postgraduate study and, if so, what might realfitide done to improve matters.

2) There should be wide dissemination of the goodtjm®avhich already exists in some
universities with regard to holistic support forspaoctoral and early career research
staff.

3) Universities should consider whether they could rdore to encourage greater
transferability of researchers between academiarahugbtry where appropriate.
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PREFACE

Researchers form a fundamental part of the sudplyeoskills required to make sure that the
UK maintains its leading position in the world. Yiétt supply is still too often taken-for-
granted. This report considers the mechanismsutidérpin that supply and how they might
be better integrated and, where necessary, upgraded

The report rests on three main primdpFirst, that research careers must be underawmad
process unfolding over time. The report therefales a longitudinal approach to research
careers in the UK, an approach which, for examptelerstands the initial attractiveness of
research careeendthe retention and the advancement of the mosttedeesearchers (from
the UK and overseas) at more senior levels as hmangof the same problem. Second, that
the UK’s research base does not exist in a vacUima.report therefore understands today’'s
researchers are part of a research architecturehvdpians the globe. Researchers are more
mobile than ever before and a “brain drain” of piging talent and elite researchers from the
UK remains a clear and present danger. Third, that UK’s research base is diverse.
Therefore, although the report predominantly addreshe state of research careers in higher
education, it also acknowledges researchers workingpvernment and the health service,
research institutes, business and industry, asasdle growing body of researchers working
in a third sector composed of various non-goverrtalesrganizations like charities, social
enterprises, and think tanks.

The current system of developing researchersanUl is working reasonably well. Thus
this review does not propose a complete overhaul,does it seek to override any of the
developments currently in train. Rather, the revegtempts to identify those pinch points in
the current system where it is not working as diffety as it might, and formulates policy
which will help to ensure the UK’s continuing resgaeminence 15 years from now. The
report is in three main parts. The first part sumpes the general situation and includes an
explanation of the brief, an overview of policy-nrak bodies and key reports, an assessment
of the current context, an analysis of the UK’s panative position, and an appraisal of the
demand for researchers in academia and induskgllowing a longitudinal course, the
second part of the report identifies key stagethindevelopment and career progression of
researchers where targeted interventions couldosstifie development of a stronger research
community in the future. The review focuses ondfages leading from pupils’ experience in
secondary schools through the experiences of earber researchers. These stages are those
at which new interventions and policies are likeljhave most influence. There is currently a
much lower risk of established researchers droppiurigf the system, not least because they
are generally in positions of greater securityguke 1 illustrates the key stages addressed by
the report and the interventions and policies psedaat each stage. Finally, the third part of
the report highlights the wider importance of aitidg and retaining the most senior
researchers from around the world in the UK andckates with key messages from the
review.



Figure 1: Longitudinal Profile of Research Careers
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PART 1- INTRODUCTION
1.1 The Brief

The UK government is concerned that the doctorastgnctoral and subsequent stages of
research careers are not always perceived to taetate by the best graduates. This review
seeks to examine whether this is truly the case érsb, to understand why the situation
exists and what might be done to improve matters.

Thus, the brief was to:

1. Ascertain whether there is evidence to suggestrésatarch careers are seen as relatively
less attractive when compared with other caredoptavailable at key decision points
and, if so, what specific issues give rise to #fifect

2. Consider whether existing incentives exert suffitipositive influence on graduates,
such that the supply of quality researchers is taaiad

3. Determine whether research careers are sufficidiglkible (either in the context of
research assessment or the expectations of hasttings), in allowing researchers to
gain the necessary breadth and depth of experaamtskills.

1.2 Policy-Making Bodies

There are several policy-making bodies with anregkin UK research and research funding.
Some of these are government-based departmentsasutiie Department for Innovation

Universities and Skills (DIUS) and the Departmemt Business, Enterprise and Regulatory
Reform (BERR). National policy is not only influesat by UK requirements but also by

policy-making at European Union (EU) leVel.

The Council for Science and Technology (CST) is tHK government's top-level
independent advisory body on science and techngdotigy issues. CST's remit is to advise
the Prime Minister and the First Ministers of Sanotl and Wales on strategic issues that cut
across the responsibilities of individual governidgpartments.

Of all the policy-making bodies in the UK, argualiyy most important agent in the research
sector is Research Councils UK (RCUK). RCUK exeasigmportant influence on policy-
making through its representation of seven reseaotimcils which have responsibility for
supporting research in the major academic dis@plimhere are also a number of powerful
learned societies, trusts and charities, includiregWellcome Trust, The Royal Society, The
British Academy, The Leverhulme Trust, Cancer RedeblK, The British Heart Foundation
and Diabetes UK. These trusts and charities peosignificant levels of funding and a wide
range of grants and fellowships and are highlynfitial within the UK research arena.

It is also important to mention the recently edtditdd Vitae (incorporating UK GRAD and
HERD). Vitae works closely with the sector to sagpand enhance professional
development for researchers in the UK (specificathgtgraduate research students and early
career researchers). Its Researchers’ Portal tistosdbecome a key information and

! Such as the European Charter for Researchers a@btieeof Conduct for Recruiting Researchers.
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dissemination point. In addition, Vitae suppohs Rugby Team, a sector-led working group
which reviews the effectiveness of skills developtrfer postgraduate research students and
early career researchers and is developing a pioioyework.

1.3 Key Reports

The nature of the supply and development of the dUKéxt generation of world class
researchers has been analysed and well documgatitularly in the past five years. The
report by Sir Gareth RoberBET for Succes$sdentified a number of issues regarding the
supply of people with skills in science and tecligyland made a series of recommendations.
The Roberts Report took forward the earlier workhef Research Careers Initiafhand the
1996 Concordat on career management of postdoctgahrchers. A number of actions to
address the issues raised by the Roberts Repatdiave been implemented, including the
so-called ‘Roberts Money’ for the development ofiev skills amongst PhD students and
postdoctoral researchers in universities.

The Leitch Review of Skilfs highlighted the importance of PhDs and post dattor
researchers as a critical resource for the UK hadNarry Reporton the economic impact of
research councils made further recommendationstdbeuraining of researchers. RCUK'’s
Research Careers and Diversity Strategy (20888ks to address the goals of the Science and
Innovation Investment Framework and sets out aeamigplanned future developments,
including a longitudinal study of research studeamtd a wider debate on the attractiveness of
the PhD and the structure of early stage carebspat

Most recently, the Council for Science and TechgglpublishedPathways to the future: the
early careers of researchers in the Ukhich forms part of a larger study by the Couiil
to the vitality of UK research and its readinesfat® the challenges of the future.

1.4 Current Context

It is widely acknowledged that the Roberts Repasa milestone in the UK'’s thinking about
the importance of research careers which providedet of highly influential policy
recommendations. It is clear that much progressbie®n made in recent years, specifically
in the areas of: skills development for PhD stusierthe provision of more generous
postgraduate stipends; and in constructing a fraorieto improve the terms and conditions
for contract research staff, especially through tkeently launched revised Research
Concordat). The Concordat sets enhanced standamdshé& career management and
conditions of employment of researchers in univiesi

Vitae (formerly UK GRAD and UK HERD) is championimgplicy development, sharing
practices and building an evidence base. It is alerking to establish access to training
opportunities and resources for research staftaéviill play a significant role in working
with research councils to support universitiesmplementing the new Research Concordat.
form a significant part of how research councildl Welp universities implement the new
Concordat, particularly the aspects relating téf sievelopment.

2 Gareth Robert$SET for Succeq2002).

3 Research Careers Initiativéinal Report 1997-20022003)

4 Sandy LeitchProsperity for all in the global economy — worlass skills(2006)

5 Peter Warry|ncreasing the economic impact of Research Cou(2066)

5 RCUK, Research Careers and Diversity Strat¢g907)

" Council for Science and Technoloddathways to the future: the early careers of reshars in the UK2007).
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Because of the undoubted need to make criticalomgnents in a few key areas activity has
tended to be quite sharply focussed and to sonemelas reached a plateau. There has been
much policy but successful implementation has lsmenewhat harder to achieve. A complex
and dauntingly wide range of issues remain in pldyjch cannot, of course, be solved
through this review alone. The points of potentialent loss’ are many, influences (beyond
funding, salaries and contract conditions) areroftgangible, and it would be naive to
assume that there are no tensions over availabflitgsource.

15 UK Comparative Position

The Lisbon Strategy (set out at the EU Lisbon Sunmm2000) suggests that Europe needed
700,000 new researchers by 2@ the OECD has made similar projections regartting
population of researchers in science, engineerindg technology subjects. This is a
challenging target, particularly when set againgdbagkground of modest growth in the
number of the total number of postgraduate resestatients in the UK. At present, the
number of researchers per thousand total emplayékei UK lags behind the EU and OECD
(Organisation for Economic Co-operation and Dewelept) average, and is behind a number
of other European competitors, as well as the W@pad, Australia and New Zealand and
Korea (Figure 2). Perhaps more concerning is ddii@h indicates that the proportion of
researchers per thousand employed in the UK hasased only slightly over the last 25 year
period, whilst in some major competitor countriee proportion has increased significantly
(Figure 3). That said, it is widely acknowledgédtt UK scientific research punches well
above its weight and recent figures for researd¢puiiand share of world citations show that
the UK is holding its own despite intense compatifi However, these data can provide only
a snapshot of a past point in time. As this repdlithighlight, the world does not stand still.
International competition will continue to intensidind the UK may find itself in a vulnerable
position if it does not take further action.

18 ~
@ OECD 2002

ISP LS S Fs @% o e@@ %}9 S ESEE S S
S

ﬁ e
‘°c‘
Figure 2 Researchers Per Thousand Total Employed*
Source: OECD Science, Technology and Industry Scoreboard 2008 (OECD Factbook 2008).
*Per 1000 total employed Full Time Equivalent, Figures 2006 or latest available.

8 Evidence (for DIUS)International Comparative Position of the UK ReseaBetse(2008).
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Source: OECD Factbook 2008.
*Full-time equivalent.

1.6 Demand for Researchers in the UK

It is a stark reality that almost all of the work cesearch careers over the last decade has
focussed solely on issues of supply. It is suratpartant that, in order to be effective in
mobilising universities and industry to work in pership with government in this area,
strategies must also be informed by comprehensgideregularly updated intelligence about
future demand. Yet this simply does not occur rasent. Thus, Richard Brown, Chief
Executive of the Council for Industry and Higherugdtion, has argued that * ... we need a
clearer fix on future demand for post-grads fronsibess, the not-for-profit and public
sectors (including academia)’.

A recent report by the British Acadefyrged government departments to draw on the
knowledge of a wide variety of academic sources emtaince mechanisms for anticipating

future policy scenarios and solutions. If governirend other institutions are to draw on the

sophisticated evidence base that academic researcbffer, then a good understanding of

the demands for future research (and researclsaraperative.

Table 1 illustrates the proportion of UK doctorahduates from 2003-2005 that entered each
major employment sector. These figurésrg What do PhDs Do7gre interesting as they
illustrate that trends in sector employment argyfaionsistent, at least over this short period.
Not unexpectedly, education is the main employet dbher sectors such as 'health and social
work' and 'manufacturing' also employ substantiahbers of researchers. However, such
data has limited value in providing a real undewditag of the demand for researchers in
different sectors or the alternative career roofedoctoral graduates, not least because it is
only first-destination data.

° The British AcademyPunching Our Weight: the humanities and socialrsoés in public policy-
making(2008).



‘What do PhDs do - Trends'

Year of graduation 2003 2004 2005
All education 47.8% 49.7% 50.0%
Finance, business and IT 9.1% 9.3% 9.0%
Health and social work 15.5% 16.1% 17.0%
Manufacturing 16.5% 14.0% 13.8%
Public Administration 5.7% 5.5% 5.0%
Other 5.4% 5.3% 5.2%
Table 1 Employment sectors entered by UK-domiciled doctoral graduates (2003-2005), based on

Standard Industrial Classifications (SIC)
1.6.1 The Demand for Researchers in Academia

The demand for research staff in academia is drivem number of factors including the
health of the discipline as a whole, the demograpiakeup of current personnel and likely
student numbers in the future. The total numbestaff in research-type employment in the
UK higher education sector has been relativelycstater recent years (Figure 4). However,
some technical subjects have experienced decr@asasdent numbers reflected in reduced
staffing levels. The RCUK Health of Disciplinesget (2008)° highlights concern over the
future state of disciplines such as engineeringgnestry, physics, economics, modern
languages and others

UUK has recently undertaken detailed analysis ield® demographic projections of future
student demand for higher education. The studgladed that there would be a significant
reduction in UK-domiciled full-time undergraduatestween 2010 and 2019 Furthermore,
there is no indication of an upturn in the propmrtof young people gaining two or more A-
levels as a basis for admission to higher educatigrhilst this work does identify some
scope for additional recruitment in other areashbws that the UK-domiciled student
population is likely to shrink considerably. Tlsisrinkage gives rise to concerns for research
careers both in terms of future supply and for dahagiven that a reduction in student
numbers may lead to difficulties for some univeesitin supporting their academic
communities at even the present scale.

At the other end of the spectrum, as the UK’s pajioh ages, it is unsurprising that the
number of academic staff aged 50 years and ovegéraerally increased (Figure 5). What is
perhaps more concerning is that in all academiciglises the percentage of researchers
under the age of 35 has decreased. This figureatel that there is a decline in young
researchers securing permanent academic jobs.aBunany studies into the health of the
nation’s research base have found, there is caadildevariation between disciplines and the
picture is accordingly complex. Discipline-specift@pacity building strategies will, of
course, be necessary. However, despite indicatiagdroblems may be being stored up for
the UK'’s research base, it is difficult to know teact scale of these problems without more
detailed modelling of future demand and supply.

10 RCUK, Health if Disciplines Annual Repof2008).
11 Nigel Brown and Brian Ramsden (for UUKThe future size and shape of the higher educagotosin the
UK: demographic projectiong008).
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Figure 5 Age Distribution of Permanent Academic S taff in 2003/04
Source: RCUK Health of Disciplines Annual Report 2006

1.6.2 The Demand for Researchers in Business anddumstry

Demand for postgraduate researchers in businesgduastry depends largely on the sector
and organisation itself. Thus, for some compaaipsest-graduate degree is necessary even to
get over the first hurdle, For example, companigshsas Glaxo SmithKline, Astra Zeneca
and Pfizer demand research chemists who have aroMi8gher degree.

RCUK has shown that demand for researchers in sdis@plines from commerce and

industry is high (it cites the demand for partipleysics and astronomy researchers, trained
social scientists and for researchers in the phagatecal industry, and the environmental and
service industries). However, it has acknowleddpd these are often very specific research
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positions which make direct use of particular skilWider evidence suggests that, in general,
employers within business and industry do not nakenscious attempt to recruit staff with

a postgraduate research qualification and ofterutethem only by default through their
normal graduate selection processes (Souter,*3005 a report for the Economic and Social
Research Council Purcell and Effagoncluded that “even among independent research
institutes...... employers reported a preference fodicktes with Masters degrees rather than
those who had gone on to complete a PhD".

1.6.3 Understanding Future Demand

Our current understanding of the demand for rebeasds confined to intelligence from only
a small range of sectors and organisations. Tlelitle or no understanding of future
demand. Furthermore, we do not know to what ext#iferent sectors and organisations
seek ‘home grown’ talent as opposed to an inteynatitalent pool.

A recent report by the RAND Corporation into thempetitiveness of US science and
technology” may provide some useful parallel insights. Theorefound that there was no
significant premium for US-born science and engimgeemployees and concluded that there
was, therefore, no market preference for nativesugforeign-born science and engineering
workers. The report surmised that shortages imidfkers may continue to be mitigated by
international recruitment which, in turn, wouldaall the US to draw on the best and the
brightest from a global rather than a domestic pdaalent. However, the report questioned
whether this left the US vulnerable to external petition over time.

The RAND report warned that the US should not beygacent and recommended that a
funded, chartered entity should be established aadle responsible for periodically

monitoring, critically evaluating, and analysing W8ence and technology performance and
the condition of the workforce. The UK would siarily benefit from more sophisticated

monitoring of the UK’s research workforce and maletailed analyses would be able to
inform appropriately targeted interventions in thire.

Recommendation:

e Government should establish mechanisms to develomaore sophisticated long-
term understanding of the supply of and demand foresearchers across all
sectors and disciplines.

12 Clair SouterEmployers’ Perceptions of Recruiting Research Siadf Student&005).

13 Kate Purcell and Peter EligEhe employment of social science PhDs in acadentiman-academic jobs:
research skills and postgraduate traini(@005).

14 Titus Galama and James Hosek (RAND CorporatidB)Competitiveness in Science and Technd®g98).
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PART 2 - RESEARCH CAREERS: A LONGITUDINAL PROFILE
2.1 Raising Awareness of Research Careers and Attting Young Talent

The UK must nurture the talent of the future andhsofirst stage of the longitudinal profile
of research careers begins at the start of theatidnal pipeline — with pupils in schools.

2.1.1 Pupilsin Schools

Recent research by Purcell et al (2698xplores when and why students make decisions
about higher education and their future careere Study found that most students have a
clear idea of what they want to do with their degwehen joining university. Extending the
focus farther down the educational pipeline isref@e, imperative.

The first stage which this review focuses on igdfare pupils in schools - the potential
researchers of the future. There are, of coursayrdifferent influences on pupils’ decisions
about their career and future study but the opmiohteachers and the guidance offered
within schools are a key factor in such decisiofitiere must be more done to help school
teachers understand the opportunities offered my rautes into, research careers. There are
a plethora of programmes and activities to prongmience, technology, engineering and
mathematics (STEM) and other strategically impdrtsubjects to school pupils and their
teachers, often delivered in parallel with aspmatiaising and widening participation
initiatives.  Such programmes include student nmamgoand tutoring, workshops and
residential programmes, visits into universitiesl aasearch institutes, curriculum support,
work experience opportunities, guidance materiats @ontinuing professional development
for teachers and much more. However, educatincheéra about a broad range of research
careers across a variety of disciplines is perham® complex.

Initiatives such as the Researchers in Resideragrammé®, which places PhD students and
early career researchers in secondary schoolsupported by many of the research councils.
Established programmes of this type could provideeful vehicle through which to provide
targeted information and guidance for teachersrdigg research careers. However, at
present the Researchers in Residence prgramme hstsorag science focus and the
programme could be extended to encompass researghehe arts and social sciences.
Those researchers currently working within schaalsld be provided with further training
and information to enable them to provide genenall@r discipline specific guidance about
research careers to the teachers (and the pupilsMwliom they work. There are also some
good examples of public, private and charitableabigations working in partnership to
develop continuing professional development oppities for teachefd Such programme
could be extended to encompass guidance for teacimel information to promote the range
of careers in research. The subject associatitimshwepresent professionals involved in the
teaching of a specific discipline or other areaahmon interest could provide another useful
vehicle for promoting information about researcteeas to teachers in schools.

15 Kate Purcell et alApplying for Higher Education — the diversity ofear choices, plans and expectations
(2008).

16 Researchers in Residence is delivered by a consoiidi by the University of Edinburgh and is fundscthe
RCUK and The Wellcome Trust.

7 An example is The Wellcome Trust Project ENTHUSE.
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It is not only pupils in UK schools that should ea® more consideration. Countries like
Singapore have identified that competitive advamthes not only in the talent of its own
people but also in attracting the best young mifidm around the world. A* STAR, a
government organisation dedicated to charting tleeesss of the country’s development in
Science and Technology, has established the Yoesgd®cher Attachment Programme. The
programme aims to attract and nurture talented ggueople from around the world through
what is a highly structured programme which plagesng students in the top secondary
schools and junior colleges, and goes on to suppotstanding scholars through their
university studies through to completion of a PHDpportunities for young researchers
involved in the programme include vacation reseamtternships and other practical
opportunities to develop research skills. Themate aim is to create a multi-national
research and development hub in Singapore.

Whilst the A*STAR programme may be viewed by masy@o rigid and open to the evident
problems of such early identification of the coytgrnext generation of researchers, the
concept of establishing a programme to identifyfune and attract the world’s best research
talent at a young age should not be dismissed. Ultreersity of Warwick, for example, has
recently established its International GatewayGdted Youth (IGGY) which is successfully
building an international community of the best ggwscholars from around the world. The
UK government should take a long-term view and waeitk universities to identify talented
researchers at an early stage (through initiatiike IGGY, international research
competitions and other mechanisms), provide theagpiate development opportunities and
other more coordinated scholarship support toctyraung talent from around the world into
UK research.

Recommendations:

e Subject associations should work in partnership tgpromote careers in research
at an early stage by working more intensively withschool teachers to inform
them of the possibilities for their pupils.

e Government should work through existing programmesand international
relationships between universities, learned societ and professional bodies to
identify and support talented young scholars from eound the world.

2.1.2 Undergraduate Students

Activities to raise awareness of research caremedsadtract young talent must be carried
forward into higher education. The next importstaige is obviously undergraduate study.

Many high quality graduates will be lost to reseapeior to even graduating. Some will be
attracted by high starting salaries outside of@satften connected with research. For others
it may be a lack of interest in pursuing their gabjas an academic profession or a simple
lack of awareness of careers in research. Eviddrm® university career advisers,
postdoctoral researchers and studies of PhD studadicates that many undergraduates are
unclear about what a research career could offiethe UK is to attract more high calibre
graduates into research careers more must be daése awareness amongst universities’
undergraduate communities. It has already beerdnwitdin this report that the experience,
information and recommendation provided by the hastitution and tutors within that
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institution at undergraduate level is of key importe in encouraging students to undertake
postgraduate research.

Individual universities are making a significantntribution through various undergraduate
research schemes and there are already some eleeibation programmésbut there is
clearly room to do more. In the US, the NationaleBce Foundation runs the Research
Experiences for Undergraduates Programme whicludiesl various disciplines and research
‘sites’ spanning universities, community collegegjseums and Research Institutes. In the
UK, a national programme of this type could offen extensive range of research
opportunities for undergraduates to gain experiencess different research environments.

There is an obvious opportunity to improve the infation and guidance provided to
undergraduate students regarding research canegrt grovide it at a much earlier stage.
RCUK has taken steps to illustrate the wide rarfgeaeers enabled by research training and
have already developed a small number of caredigedut, if successful, this approach
needs to operate on a much more significant scédeedback from current postdoctoral
researchers indicates that ‘softer’ incentives Bhbe emphasised, such as the opportunity to
work at the cutting edge of research; to be inregadnd creative; to work with intellectual
freedom; to pursue a passion and to make a differenThese incentives should be
emphasised equally with financial considerationgciviare not held in as strong regard when
compared with other career choices.

Recommendation:

e Research councils should work with universities, m&earch institutes and
industry to develop a national Research ExperiencesProgramme for
undergraduate students.

2.2 Postgraduate Research Students
2.2.1 Trends in the Recruitment of Postgraduate Rearch Students

Doctoral or Masters study is the accepted route mmbst research careers and the supply of
highly qualified postgraduate research studentdeigrly an important factor in maintaining
the health of the UK research community. Adamal ¢2005}° concluded that the research
output of academics is positively correlated witle number of doctoral students present.
Thus, the supply and retention of postgraduatearelestudents, particularly in the academic
sector, is of paramount importance not only forftitare supply of researchers per se but also
for the performance of those established reseaaherking within the UK. The recruitment
and subsequent progression of postgraduate resesishtherefore, the next key stage which
was considered by the review.

There has been only modest growth in the numbetheftotal number of postgraduate
research students in the UK (Figure 6). The nunifepostgraduate research students

18 For example, the Undergraduate Research Oppogsiittiogramme, Imperial College London, Leeds
Undergraduate Research Enterprise, Leeds Univédstical School, Undergraduate Research Bursaries,
Nuffield Foundation, Reinvention Centre, Universifydarwick, URSS, EPSRC and BBSRC Vacation Bursary
Programmes.

19 James D Adams et &esearch, Training and the Productivity of the Asait Labor Force — Preliminary
Findings (2005, working paper).
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actually increased in all disciplines except veiary science and some combined studies in
the period 1996/97-2004/05 (Figure 7) but moremegeowth has been minimal.

80000

70000

60000 -
50000 -
40000 -
30000 -
20000 -
10000 -

0 - ‘

2001/02 2002/03 2003/04 2004/05 2005/06 2006/07

FTE

Year

Figure 6 Student FTE* Postgraduate Research — UK Sector Totals
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2.2.2 UK-Domiciled Research Students

Whilst it is imperative that the UK attracts thesbeesearchers from around the world, there
are increasing concerns about the decline of UKidited graduates choosing to pursue
postgraduate and then postdoctoral research.

The number of registered PhD researchers in thenbiKcontinued to rise only slightly and
the rate of growth has noticeably slowed. Growtlverall doctoral student numbers can be
mainly attributed to non-UK domiciled students, tmadarly non-EU students, who now
make up a considerable proportion of doctoral sttglen all subject areas (Figure 8). Any
growth in UK-domiciled doctoral graduates is coesably lower than the growth rate of
international PhD qualifiers (EU and non-EU don&di, as shown in Figure 9.

There are also notable variations in the age grafild progression route of UK domiciled
PhD students. For example, a large number of PlsBarehers in the arts and humanities
have previously worked or had an alternative cabedéore embarking on doctoral research.
Researchers in the biological and physical sciemzesmuch more likely to start a PhD
immediately following first-degree graduation. Agaarts and humanities students were also
more likely to undertake a Masters en route to @ fihat Do PhDs Do?, 2004)

UK 1 BEU m Non-EU

60000 -
50000 -
40000 -
30000 -
20000 -

10000 -

FTE of Doctoral students

Science & Medicine Social Studies Arts and Humanities

Figure 8 Doctoral Students by Subject Area and Do  micile (2006-07)

Source: HESA

At present, the decline in the supply of UK reshastudents in some subject areas is
mitigated by growth in international recruitmenédscharts in appendix 1) and longitudinal
data suggests particularly worrying trends in satiseiplines. For example, the Royal

Academy recently reported that registrations faersme doctorates by UK students had
dropped from 65% to 57% of all science PhDs overlaist 10 years - compared with a 79%
growth in doctoral degrees ovefall

20 UK GRAD ProgrammeWwhat Do PhDs Do?2004).
21 Royal SocietyA Higher Degree of Concerf2008).
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Figure 9 Year-on-Year Percentage Growth in PhD Qu alifiers by Domicile

Source: HESA
2.2.3 International Research Students in the UK

The UK has approximately 15% of the internationarket for research students making it a
global leader and the most successful country ¢ruréng international research students at
present. Almost half of all postgraduate reseatcidents in the UK are now international
students (including those from EU countries). Thare obvious benefits in that this
international cohort contributes to the UK’s resbaoutput, helps augment the knowledge
base of the country, heightens the UK’s capacityifimovation and enhances the nation’s
position in the international economy. But thetyie is not a consistent one. There is
considered to be an under-supply of internatioeaéarch students in some subjects whilst
others experience significant oversupply. Furtlteeean the UK is heavily dependent on
postgraduate recruitment from just seven countrigigh particular dependence on the
Chinese market (Kemp et al, 208)

As importantly, international research students thee focus of increasing attention from
competitor countries and new competition posesreathto future recruitment. The US
remains the UK’s main competitor and the succesgaént recruitment drives has seen US
international student recruitment grow by 10% i gear (Kemp, 2008). Other EU member
states are also targeting postgraduate researdangsu Many European universities do not
charge fees and therefore can have a fundameuwliffityent relationship with postgraduate
researchers. The US, EU member states, and Aastarad New Zealand have all developed
attractive packages designed to win greater shatieiovital market. Currently, less than
10% of international postgraduate research studenthe UK are supported financially,
although support from overseas governments, edjyedimthe Middle East, is growing.
Around 40% of international postgraduate reseatodesits are recruited within the host
country so there is also an important supply-sig@ationship with the international
undergraduate market. The greatest single influendaternational students’ decisions about
postgraduate research is having previously studiethe host institution. Again, personal
recommendation, either by a friend or a tutor, Bgckat weight (Kemp, 2008).

22 Neil Kemp et alThe UK’s Competitive Advantage: The Market for Inttional Research Studer(2008).
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A recent report by UUR found that international students provided a vitarket for many
strategically important subjects in the UK. In 8d@6, more than a fifth of students enrolled
on all courses in strategic subjects such as eedimgg mathematics, computer science,
physics and chemistry, came from outside the UKt pastgraduate level this proportion
increased considerably with international studeafgesenting nearly half of those joining
courses in these areas. Professor Geoffrey Cros€bkir of the strategy group which
produced the UUK report, argued that the findingsdaerscored the importance of
international students, both for the renewal ofcigitnes and in underpinning the UK'’s
world-class research base.

A study by researchers at the University of War#fiégund strong evidence of a funnelling
of overseas talent into the US at the PhD entrglle®@nly 25% of the sample of leading
researchers had obtained their first degree inJBget 87% obtained their PhD there. This
suggests that countries may lose potential res¢alett to large receiving nations such as the
US prior even to the doctoral study stage. It idca apparent that competitor countries (the
US, Canada, Australia, China, Japan, Singaporejngslementing programmes to actively
retain PhD graduates and attract high calibre resees from overseas at all career stages.
There are a whole range of programmes internationghich the UK can learn from.
Programmes to retain highly skilled graduates, siscthose pursued by the Australia, are not
new but the UK should take note of the increasiradiferation of such efforts by competitor
countries. Seen in this light, recent decisiongltase out the Overseas Student Awards
Scheme (ORSAS) and curtail the number of Chevemicigolarships may prove to be
somewhat short-sighted. Such moves may damagersitigg’ ability to attract the best and
brightest to the UK.

Current data on the destinations of internatior@dtgraduate research students following
graduation is weak and this should give rise td ceacern. Some indications suggest that
around 40% of international research students wdikel to remain in the UK after
completing their studies. It will become increagynignportant for the UK to understand this
potential loss of talent and develop strategiesetain high quality doctoral graduates in the
country’s research base. At present, public fupdmthis country is directed towards the
retention of early career and PhD level researcfiera the UK. However, this emphasis
fails to recognise that the UK attracts some of therld’s best undergraduate and
postgraduate students and we should do more toesdts talent on a more permanent basis.

At present, there is a small but highly succesBGIUK and industry funded postgraduate
award scheme (the Dorothy Hodgkin postgraduate dsyawhich is designed to bring
outstanding students from India, China, Hong Ko8guth Africa, Brazil, Russia and the
developing world to study a PhD in a top-rated W$eaarch facility. Excellence is a key
tenet of the scheme, scholars must be demonsiratiig top 20% of all PhDs studying in the
UK (with a first class degree from their home umsities) and are placed in RAE-rated 5 or
5* research departments in UK universities. In &ddj there is a shared funding arrangement
between the research councils and private sectwissps. The scheme promotes positive
links with some major industrial employers for theiversities and individuals involved.
There is considerable scope to extend this schenagdet both international students already
studying in the UK and other high calibre studdnisn abroad. Such a scheme would help
maintain both the quantity and quality of internaal postgraduate researchers in the UK.

2 Universities UK / GuildHEPatterns of higher education institutions in the 8&venth repor2007).
24 Shokat Ali et al (University of WarwickElite Scientists and the Global Brain DrainPaper presented at the
World Universities Conference in Shanghai (2007).
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Recommendation:

e Government should work in partnership with universities and industry to
extend existing scholarships for high-quality intenational postgraduate students
studying in the UK.

2.2.4 Widening Participation in Postgraduate Reseah

During the course of this review it has becomerdleat very little is known about the socio-

economic and demographic makeup of those UK stadehb go into postgraduate study.

When compared with the now extensive knowledgenofeugraduates with regard to factors
such as gender, ethnicity, social class and disghihany questions concerning what, when
and why students enter postgraduate study, anétydarty postgraduate research, remain
unanswered. There is still little in the way ofpegpriate data to allow an analysis of
postgraduate participation at national level eithethe funding councils or research councils.
Some more recent studies and reports have, howstegted to raise the issue of widening
participation in postgraduate study as a pointooicern (Gorard et al, 208 Stuart, 2008).

The distribution of all research students (UK andrseas) in UK universities has continued
in established patterns, with the majority of Pld3earchers concentrated in the pre-1992
universities, which historically have a strongesea@ch base (Figure 10).
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Figure 10 Distribution of All Doctoral Students by Institution (2006)
Source: HESA

% Stephen Gorard et &, Review of Widening Participation Research: addresthe barriers to participation in
higher educatior{2006).

% Mary Stuart et alWidening Participation to Postgraduate Study — Biexis, deterrents and creating success
(2008).
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Further analysis shows that, when only UK-domicildoctoral students are considered
(Figure 11), the institutional distribution chandms it remains the case that around 50% of
postgraduate research students are found in RuSeallp institutions (with around a third
concentrated in just eight institutioA’s) This distribution gives rise to concerns abd t
future socio-economic makeup of the UK research mamty which could result from
current trends, concerns which are being echoesblne university careers services. What
research there is appears to show that there s@gmificant relationship between class and
progression to postgraduate study. However, it dodisate that prior family experience of
higher education is a strong indicator. In paficuwhere fathers have a degree their
children are significantly more likely to go ongtudy at postgraduate le&l

Since it is the case that the majority of postgedeluresearch students are graduates of
research-intensive Russell Group institutions,diyrne the case that there is an indirect effect
on the social class of research students througfitution type. Wakeling (2005)found a
strong relationship between first degree institutmd progression to higher study.
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Figure 11 Distribution of UK-Domiciled Doctoral St udents by Institution (2006)
Source: HESA

Whilst all Russell Group institutions are activelygaged in a range of widening participation
activities, “post-1992 institutions generally perfo at or significantly above their
benchmarks while the English Russell Group instihg generally perform at or significantly
below their benchmarks” (National Audit Office, B)0 Thus, there is a higher concentration
of undergraduate students from more affluent secmiomic groups in Russell Group
institutions (Figure 12). It follows that the majg of postgraduate research students in the

2 Cambridge, Manchester, Oxford, Birmingham, Nottimgh&dinburgh, Southampton and Leeds.

28 As for 25.

2 paul Wakelingl.a noblesse d’etat anglaise? Social Class and Ression to Postgraduate Study
(2005).
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UK are likely to be drawn from universities with latively less inclusive student
communities. Analysis of survey data from a sangfleurrent postgraduate students has
confirmed that the postgraduate research cohdheitJK is largely made up of students with
relatively more exclusive social class backgroufwdsen compared with the undergraduate
student community in the UK) and that postgraduatedar more likely to have graduate and
postgraduate parents and much less likely to haxenps with only A-levef$.

In addition, there is some emerging evidence togesgthat some graduates are being
discouraged from undertaking postgraduate studytdwmncerns about debt from previous
study and, for those who do go on to pursue podigig study, financial concerns may well
restrict its nature. This early evidence sugg#ss certain socio-economic groups may be
more strongly deterred by perceived concerns owvebt dourdens. A 2006 study
commissioned by Prospects and the National PostgtadCommitte® found that, whilst a
high proportion of students from less affluent seeconomic groups would like to enter
postgraduate study, respondents from these groeps substantially more likely to report
financial concerns as having a strong influencahmir mode of study, place of study and
they were more likely to depend on grants and padtgate awards to fund their study. A
significant majority of those not intending to puespostgraduate study cited cost, debt from
previous study, and undergraduate tuition feeseasans. This research also suggests that
there is a group of graduates for whom postgradstaty would be attractive if the necessary
financial support was in place and perceptionfefiturden of debt could be alleviated. Debt
worry is a deterrent for some groups of studentskimg on postgraduate study but this may
not be the same as actual debt or even debt andtioart, 2007).
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30 Analysis undertaken by Dr. Paul Wakely, Departn@rEducation, University of Yorkuppublished

study).
31 Jenna Allen et alThe Market Failure of Postgraduate Education: finah and funding related

issueq2006).
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It is possible that this ‘escalator’ effect — calidy the greater proportion of students from
more affluent socio-economic groups found in thelargraduate intake to many Russell
Group institutions, a population which then domg@sathe recruitment pool for doctoral

students - could continue to reduce the socio-anondiversity of postgraduate researchers
and, ultimately, the UK’s research community. Butnust be emphasised that this issue
requires further exploration to identify whetheertd is genuine cause for concern.

Amongst the ideas which have been put forward asteo-weights to this possible issue are:
some form of debt cancellation or postponementstadents from lower-socio-economic
groups who wish to pursue postgraduate researche maogeted scholarship and support
packages for postgraduate research students fradmypar socio-economic backgrounds; and
a focus on aspiration-raising and guidance progresnfor undergraduate students which
focus specifically on postgraduate research antksdnto research careers.

Recommendation:

e Universities should consider whether the widening articipation agenda applies
to postgraduate study and, if so, what might realtscally be done to improve
matters.

2.2.5 Postgraduate Research: Motivations and Expextons

Evidence points to changes in the motivations fob RBtudy and expected career outcomes
for PhD graduates over time. It is not clear thase pursuing doctoral studies always do so
as a route into a “traditional” research career¢®iand Elias 2006). Kemp et al (2008)
surmised that “whilst the doctorate retains itsirhatk as an original contribution to
knowledge it is now increasingly seen as a forntrahing and competence in a set of skills
which can be valuable in a range of employments”.

In fact, available research shows that the majooitypostgraduate research students are
motivated by more general factors such as an isttare pursuing in-depth study of a
particular subject, the opportunity to develop #pecskills and the perception that
postgraduate research would provide enhanced caygmortunities. Graduates pursuing
postgraduate research are not driven by direchéiah returns but rather by the intrinsic
interest and maturing value of the area of studyu(@il for Industry and Higher Education,
2007,Purcell and Elias, 2006, Kemp et al, 2008). Suchivations are articulated by some
current postdoctoral researchers when asked tectefin their motivations for undertaking
PhD study and entering an academic research &areer

So, whilst pay is obviously one important consitierafor graduates when making their
career choice, there is significant evidence togesg that students’ motivations for
embarking on PhD study and the subsequent attractiba research career are dominated by
less instrumentalist factors. Pay is only onehef tewards on offer and there are a range of
other influencing factors which should not be oveked when developing ways in which to

32 |t should be noted that this study, undertakeriferEconomic and Social Research Council,
focused only on graduates within the social scisnce

33 A focus group was undertaken with a small groupasftdoctoral researchers and research

development staff through the Learning and DevelapnCentre at the University of Warwick for the
purposes of this review.
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attract high calibre graduates into PhD study amsdl@sequent research career. The drivers
for those undertaking postgraduate research argyemérally monetary and so incentives
focused only on financial reward are likely to Hdimited value (at least when targeted at
those who currently choose to undertake postgraduestearch). It is not fully understood
whether greater financial incentives would encoerawre graduates generally to undertake
postgraduate research, although quantitative dajgests that enhanced stipends and other
forms of remuneration introduced over the last fpears have not made a radical impact on
the overall numbers applying.

Perception-based data on a large scale, partiguiarlUK domiciled research students, is
scarce and further investigation of the factordusticing UK students is clearly an
imperative. Data from the final stage of theturetrackstudy of why and how students make
decisions about higher education and careers witlg prove useful when they come to
hand*.

2.2.6  Progression Routes of Postdoctoral Researcker

Despite some growth in the overall number of stiglendertaking postgraduate study in the
UK, there are well-documented concerns over theréusupply of researchers, particularly in

STEM subjects. It is clear that simply increasthg number of postgraduate research
students will not necessarily lead to a direct iotpan the numbers choosing to pursue a
research career and, indeed, would not ensuretyjodkupply.

Figures from the first UK GRAD review of postdoabmgraduates (What Do PhDs Do?
2004) show that 42-44% of all science PhD graduateslikely to remain in research
occupations immediately after their PhBowever, a number of previous studies point to:

1) A mixed picture of the number of postdoctoral ezshers who remain in academia post-
study or move of

2) Differing levels of competition in obtaining a sn in academic research depending on
issues of supply and demand in particular disaisifh

The UK'’s science and technology research baseviewdly of key importance but the health
of the research base in the arts, humanities anihlssciences must not be ignored. Of
particular concern has been the demographic profithe academic workforce in the social
sciences and especially the fear that the cureyat lof retirement is not being matched by
new recruitment and retention within the settor

Research in academia or a commercial setting resreiprominent career choice for PhD
graduates but it is not as dominant as may have bekeved. Only 22% of UK-domiciled
PhD graduates from 2003 were employed as postdagatesearchers in the UK and only

3 Stage 3 will survey postgraduate students.

% In general in the UK, the pure sciences and emging have slightly higher numbers of PhD
researchers progressing into postdoctoral reseapdséions and in hon-academic based research
environments than the Arts and Humanities and $8cignces.

3% A study commissioned by the Institute of Physimsnid that many postdoctoral research staff did not
appreciate that only a minority would secure a @er@mt academic position. Study undertaken by
DTZ Pieda Consulting (for the Royal Institute ofyBies),Career Paths of Physics Post-Doctoral
Research Staffl999).

37 Multidisciplinary research in new emerging disrips means that the UK is at the cutting edge of
innovation at the boundaries between disciplinesdéll and Elias, 2006).
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18% worked as researchers outside of academiar 509¢ of UK-domiciled PhD graduates
move out of higher education into other sectdw& GRAD, 2004). Whilst these figures
suggest a high “loss” of potential researchersctieafter the PhD, this loss is more
pronounced in some disciplines than others.

For some, the PhD experience itself serves to igighthe reality of a research career in
academia and, whilst still a positive experieneadk to the decision to pursue non-academic
jobs with more attractive conditions of employmsuath as better job security and the chance
to develop new skills (Purcell and Elias, 2006h gkneral, however, very little is known
about the career choices and progression of Prhdistsl working outside of academia.

The steady decline in the numbers of UK-domiciléddents undertaking postgraduate
research and progressing to research careers $& dau concern, although it is currently
mitigated somewhat by overseas recruitment. Perbap of the most critical problems lies
in the transition from doctoral to postdoctoral e@@sh and in the retention of the best
postdoctoral researchers (Ackers et al, 2006). bl&nas with progression, along with an
intense international competition for researcheralldevels, could leave the UK vulnerable
in the future.

2.2.7 Gender Disparities

At the postgraduate stage some gender inequadttesto become evident. The proportion of
women gaining doctorates is increasing and it neiebs than a decade before women make
up the majority of doctoral graduates. Howevertinit$ gender disparities exist both in the
number and proportion of women in research careers.

The picture is complex across disciplines and ahestage of the research career profile.
Thus, whilst women have equal representation ifogio and make up the majority of
researchers in the social sciences, they are lessinent in the sciences in general and
particularly poorly represented at the professdesel (Artess et al, 2069. Longitudinal
analysis of women in chemistiyundertaken by the Royal Society of Chemistry (RB&)
found that, although higher education is an inaregyg female environment, the progression
of female researchers in chemistry and some ottienttfic disciplines is problematic. The
proportion of women in higher grade roles, suchsesior lecturer and professor, is low.
Although this decline is indicative of other scienengineering and technology subjects it
was found that chemistry has one of the steepetihde in the proportion of women moving
from undergraduate to professorial |é%el

It appears that a high proportion of women in Clstmpire-think their initial intention to
pursue a research career during the course of B stud§®. This significant change in
attitude suggests that women are less likely te lzapositive postdoctoral experience (this is
supported by previous studies across other diseiplin the academic sciences such as

3 Jane Artess et al (Higher Education Careers Setvitt), Higher Degrees: Postgraduate Study in
the UK 2000/01 to 2005/06, (2008).

% Royal Society of Chemistrlanning for Success: Good Practice in UniversitjeSce
Departmentg2008).

“° The decline in women moving from undergraduates@¥ito professorial level (~6%) in Chemistry
is particularly steep.

1 72% of first year doctoral students stated thay tvanted to pursue a career in research compared
with just 37% of female doctoral students in tHigial year.
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Etzkowitz et al, 2008, and Whitelegg et al, 206%. The RSC study found that women were
concerned about poor working conditions, emphasisrasults rather than process, and
isolation and segregation. The study concluded tietworking environment in academic

chemistry departments deters large numbers of wdroemremaining in research (Dickinson

et al, 2008).

The academic research environment in some diseploan be particularly off-putting for
women and women may not get the same level of eagement to pursue a career in
research within some disciplines. The RSC studenied that some chemistry departments
had a significantly greater proportion of femalaffsthan most and it was found that the
introduction of good management practice in thespadments had had an identifiable
impact on the willingness of women to apply to amehain within the department.

2.3. Early and Mid-Career Researchers

The next key stages in the longitudinal profile afresearch career are those of the
postdoctoral and early-career period, moving ihtorhiddle years. Whilst many would agree
that there have been improvements in pay, conditimd development opportunities for
postdoctoral researchers over the last 10 yearsy rearly career researchers (particularly
those in academia) still occupy a competitive aretg@rious career environment.

2.3.1 The Postdoctoral Experience

In his report ‘SET for Success’ Sir Gareth Robettded the limited support that post-
graduates received, both financial and in termacafdemic and personal development. The
“Roberts money” and the UK GRAD Programme have got@ng way to help address this.
Significant improvements have been made to theigiav for doctoral students. Provision
for research staff is less well developed but theran increasing focus on the needs and
experiences of postdoctoral researchers. RCUKndemiaking a major cohort study,
following an entire year’'s cohort of PhD studerggduding overseas students) through their
studies and into employment. This longitudinalu®ds to be welcomed.

A number of universities have started to coordirthte support provided by their Graduate
Schools (targeted at research students) and thertopgies offered through their staff
development teams (for research staff). In addlitmany universities now offer specific
preparation and bridging programmes as well asifigndesigned to aid the transition from
research student to postdoctoral researcher. itctives can help develop a framework
for the early stages of a research career.

Despite some good practice in universities, re$esinows that there is a considerable period
of ‘drift’ for many postdoctoral researchers andtta key decision point for those individuals
is often after three or more postdoctoral positiondt this stage in their career, new
researchers can be unclear about what is requirédem in order to advance and often
question the sustainability of their research aardeb security and control over career
progression are obviously very important. Janetcklée, Chair and Head of Vitae has said

“2 Henry Etzkowitz et alAthena Unbound: The Advancement of Women in Scimt&echnology
(2000).

“3 Elizabeth Whitelegg et al, Young Womei®srceptions and Experiences of Becoming a Research
Physicist(2002).

26



. there is still a need for honesty and openndssutthe likelihood of ‘success’ for
individuals in academic research. The role of supers, principle investigators and
research managers is key’'.

It remains the case at present that, notwithstgndire rapid increase in permanent
contract§’, many postdoctoral researchers are still emplayedhort-term contracts tied to a
particular funding stream and/or research projetherefore, the proportion of researchers
employed on permanent contracts remains much Idkar for other groups of academic
staff. Of course, more universities are moving yavam the use of fixed-term contracts for
researchers. However, the increased use of omgdarontracts is sometimes coupled with a
more routine use of redundancy. It is not surpgstherefore, that despite the high level of
competition for some academic posts already natetthis report and improvements in pay
and employment terms over the last decade, dismusgth some postdoctoral researchers is
sometimes coloured by feelings of job insecuritg #me perception that they are not valued
as employees of their host institutions. Some feeticularly excluded from institutional
policy and decision-making. The widespread adoptbthe new Research Concordat and
the dissemination of best practice through Vitadl, wof course, help embed further
improvements over time. Yet, it should be noteat this community of researchers often has
the most direct influence on postgraduate reseeschierough informal supervisory
responsibility. The low morale and disaffectioiit fay some members of the postdoctoral
community could well have a negative impact onrtegt generation.

There is some scope to improve careers supportcaneker development structures for
postdoctoral researchers in universities. This im@ythrough stronger encouragement for
more universities to introduce a process of systiemraview for individual postdoctoral
researchers and for this exercise to be suppostedelr careers adviceAt present, there is
often a lack of understanding of career paths acdiféering academic disciplines and this
could usefully be improved both through guidance gostdoctoral researchers themselves
and improved information and guidance for acadesnigervisors. The national Research
Careers Mapping tool being developed by CRAC (the=€r Development Organisation) will
provide useful web-based support but institutignalklivered programmes and internal
structures are also vitally important.

A sense that they are valued by their employeitéd for early career researchers to maintain
motivation and engagement with the organisations/iich they work. More universities
could adopt models of good practice and developligtit approach to the support which is
provided for postdoctoral researchers. This caolalve integrating formal training and
development opportunities with improved support foommunities of researchers,
specifically postdoctoral staff and early careeseschers. Institutes of Advanced Study,
now established in a number of research-intensivigetsities in the UK and primarily
developed to promote collaborative research prejectuld provide a useful vehicle through
which to support communities of early career redeans. They can offer an important ‘on-
site/institution-specific’ vehicle through which tievelop interdisciplinary research networks
both amongst early career researchers and betvagbnoareer researchers and established
academic staf®

“ HEFCE report the proportion of researchers stafermanent contracts has increased from 9% in
03/04 to 22% in 06/07 (HEFCE, 2008).

> For example, the University of Warwick’s InstituaeAdvanced Study (IAS) puts a significant
emphasis ogreating the star researchers of the future.
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A number of universities have built some very gpaodactice in this area, often primed by the
Roberts funding for researcher development. Neta&xamples include the universities of
Oxford, Bristol, and Manchester which have all deged a holistic approach to support and
training for research staff (particularly early @ar researchers and contract research staff).
These institutional models are based on fosteriogdgnetworking and representation of
research staff as much as on career developmerdrtapgies, training, mentoring and
funding. A more holistic approach to support farsyuoctoral staff and early career
researchers can have a host of benefits; enabbny eareer researchers to feel more
connected to their university and to other reseas;hproviding a greater sense of career
direction; exposing early career researchers teareb careers beyond academia; and
developing important leadership skills. There areumber of good schemes at both national
and institutional level but it is difficult to eusdte what overall impact they have on the
experience of today’s postdoctoral researchers.

There are differing views on whether the new Redeéixcellence Framework (REF) will
generate more or less pressure to bear on eadgrcegsearchers. What is clear is that the
pressure to publish is unlikely to lessen. Bueaesh publication must not be allowed to
become the only goal. Throughout this review it basn apparent that many early career
researchers are driven by a passion for their syljyy a desire to make transformational
changes to society and the advancement of sciandeyy recognition of their achievements.
Discussions with postdoctoral researchers havdigighd that some have a strong desire to
communicate their research to a wider audienceublip and particularly young people.
Finding more ways of including postdoctoral reskars in such activities (whilst balancing
the requirements of publication) could have a ramigeenefits, not least in inspiring the next
generation of researchers whilst providing improvgab satisfaction and personal
development opportunities for many early careesasshers.

Vitae is positioned to play a major role in the lempentation of the new Concordat for the

Career Development of Researchers and aims tondisate best practice throughout the

higher education sector and research instituteswveder, cultural change takes time, and the
momentum of this work must be maintained over trglterm. Wide dissemination of the

best practice which already exists - and will su@ntinue to develop - is imperative. This

work should be given the highest possible profi@ntinuation of the Roberts Funding for

researcher development in universities must alssubtained over the long-term for this work

to become embedded across the sector.

Recommendations:

e There should be wide dissemination of the good préice which already exists in
some universities with regard to holistic support ér postdoctoral and early
career research staff.

e The Roberts funding for universities must be sustaied over the long-term to
ensure high-quality researcher development programmes become embedded
across the sector.
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2.3.2 Female Researchers

It has been noted previously in this report thandge disparities in the makeup of the
research community in the UK tend to increase wiétteer progression.  Thus, it is of key
importance to retain and support female researchéh® early and mid — career stages.

Significant and positive cultural change in somadesenic departments and industrial settings
will take time but there is already some good pecacivhich is developing and being widely
disseminated. The Royal Society of Chemistry d&edAthena Project have published a good
practice guide for university science departmenifie guide suggests the introduction of
continual monitoring of student and staff profiles, well as encouraging male and female
staff to apply for promotions and ensuring flexillerking policies and practices are upheld.
Heads of departments (whether male or female) l@aweajor role to play in improving
equality in the university system, particularlysmpporting and encouraging young women to
pursue research careers. A number of researciutastand universities have joined the
Athena SWAN (Scientific Women's Academic Networkhatter - a scheme which
recognises excellence in science, engineering aadnblogy employment for women in
higher education and research.

In order to attract and retain women in researateess, particularly at the postdoctoral
stages, more universities and organisations whigbley researchers will need to continue to
adopt a range of practical measures which acknael¢de need for flexible working hours
and requirements for maternity leave. The UK redeaouncils are helping. They already
operate re-entry grants aimed particularly at womesearchers who have taken a career
break. Some research councils go further. The é&¢dtesearch Council, for example, has
extended the number of part-time awardnally, a number of companies employing large
numbers of female scientists have managed to rét@m. Procter & Gamble in the UK
employs many women in science and research roldsee company has been consistently
recognised as providing good benefits for workirgmen.

Overall, there is a range of good practice develppn the academic sciences (where the
greatest improvement is required) and its ongoiisgeshnination will continue to encourage
the adoption of effective management practicesistBrand research councils are increasingly
responding to the needs of female researchersranitling routes back into research careers
and re-entry training for those who have taken eakrfor motherhood or to fulfil family
commitment®’. In addition, a number of research grants folyezareer researchers are now
extremely flexible and can be extended or used par&itime basis. Much of the literature
regarding “re-entry” programmes for female researststresses the importance of helping
women researchers keep up to date with developmantkeir discipline during career
breaks, enabling them to keep in touch with thegtifution, arranging ongoing access to
general skills and career development opportunitied providing re-entry mentoring. It is
the case that universities and research coundailkl ctill do more to maintain a relationship
with female researchers during such career breaks.

6 A good example is provided by the Wellcome Trugizseer Re-entry Fellowship scheme.
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2.3.3 Grants and Awards for Early Career Researcheyr

The value, duration and allocation of grants arsgaech awards for early career researchers
is obviously an important factor in enabling posttoal researchers to make the crucial set
into a more formal research career.

A recent report by the American Academy of Arts aéBulence¥ focused on advancing
research in science and engineering and suppaetirlg career investigators in the US. The
report identified that not all funding agenciesthre US collected data on early career
researchers and it was, therefore, impossible ssvankey questions about the size of the
early career pool, the number of doctoral reseascleaving academic research each year,
and how many might remain but go unfunded (Amerié@ademy of Arts and Sciences,
2008). The report also recognised thegcipients of doctorates follow a diversity of care
paths......... and so there is no expectation that mastldhstay in academic research. Yet
without the data, agencies cannot analyse or utashetiow they are supporting early career
researchers”.

Most UK research councils and charities do haveeséwnm of grants or awards targeted
towards early career researcergvhilst the assessment process for these schesmesns
rigorous, the emphasis is on research potentiberahan track record, and therefore good
research stands a far greater chance of being dufidee schemes are often time-limited to
within two or three years of an applicant's firppaintment, and must usually be their first
submission as principal investigator. Such awarttdoubtedly provide an extremely useful
first step for many but it is sometimes the cas# tittle is known about what happens to
successful (and unsuccessful) applicants beyosdrtitial stage. In other words, early career
researchers don’t always receive specific attenfionterms of funding considerations
following their first grant submission and/or award

Often very little is known about what happens tolyeaareer researchers after their first
award or training. Some research councils do colemographic data regarding applicants
but sustained tracking of individuals and targeit#drventions based on this data do not
always take place. If all UK funding councils wedretrack consistently the demographic
characteristics of their researcher communities agentify successful early career
researchers across specific disciplines (as themdtinstitute of Health and the National
Science Foundation in the US have begun to) thisldvoontribute significantly to the UK’s
intelligence regarding the progression and retentibearly career researchers. This step is
imperative to ensure that any future interventidesigned to support and retain early career
faculty in the UK are targeted effectively.

Some Research Councils and universities provide see funding for early career faculty to
enable them to explore new ideas for which no tesdve yet been achiev&d The aim of
such awards is often two-fold; to both support yearareer faculty and to drive new
innovations. Such awards provide a useful briddgurgl for postdoctoral researchers, many
of whom welcome the opportunity to transform newas from early concepts into viable

*" ARISE: Advancing Research in Science and Enginggg008).

“8 Examples include the EPSRC First Grant SchemeE 8RC First Grant Scheme, the MRC New
Investigator Award, the BBSRC New Investigator Suneeand the MRC New Investigators
Competition.

9 E.g. EPSRC Postdoctoral Fellowships, the Royale®p@ostdoctoral Fellowships and the range of
small grants schemes currently available.
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research projects that can successfully competéuftiner support. However, the ARISE
report concluded that ‘budding researchers aredssed by large, multiyear awards — one-
time grants of five- or six-year duration ..." andatlregular grant schemes should provide
mechanisms to allow special consideration of eaathger faculty, including, for example new
investigators and those applying for their secomdrd.

The Wellcome Trust's Postdoctoral Fellowships, Bmyal Society’s University Research
Fellowships and the Medical Research Council's @ai2evelopment Awards all provide
good examples of where awards of longer duratiore Hzeen introduced for early career
researchers. All UK research councils and grararding bodies could consider the
provision of awards of longer-duration for earlyeer researchers e.g. more than five years,
and could consider introducing measures which waliloww special consideration of early
career researchers in the award of other grants topall faculty.

Recommendations:

e The research councils should develop consistent ntemisms to record the
demographic characteristics of their researcher communities and track
successful early career researchers across individudisciplines to inform future
funding strategies for early career researchers.

e Research councils and grant-awarding bodies shouldonsider the provision of
awards of longer-duration for early career researclers providing high-quality
performance is demonstrated.

2.3.4 Transferability of Researchers between Indust and Academia

There is evidence to suggest that many early caessarchers and those graduating from
PhDs do not attach the same kudos to a researebroantside of academia and shun the
commercially driven nature of research in industowever, as this report highlights, it is a
fact that only a relatively small proportion of Plgbaduates and early career researchers will
ever actually secure positions within academic aete There is also a suggestion that
graduates and early career researchers are ngtdwihre of the breadth of opportunities
which a research career could offer. As previoustyed, more needs to be done to
understand what factors affect perceptions of aameh career (either in industry or
academia) and how we might retain some of the frmsple in the UK research base, broadly
conceived.

Some University careers centres have made a geatéraipt to produce information about a
research career outside of academia. In additf@ag’s Researcher Portal has developed
useful guidance about the breadth of research rsarelowever, more could be done to
construct this domain and address the paucityfofnmation and negative perceptions which
exist amongst research students and some univestsitfi Universities should consider

whether their careers centres could do more to gremesearch careers in industry,
encourage transferability and educate both staffstimdents about the opportunities available
outside of academic research.

One way might be to encourage greater transfetylofi researchers between industry and

academia at every career stage. As Richard Bravmef Executive of the Council for
Industry and Higher Education has said ‘our redeart the research value chain highlights
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the importance of broadening the conceptualisatioa ‘research career’ beyond academe.
Research which encourages greater permeabilitgarboundaries between universities and
outside organisations — companies, public sect@eareh institutes and third sector
organisations — makes for a more interesting caeget builds networking, boundary

spanning and gatekeeper capabilities which areesessary for exploiting opportunities for

the ‘demand for research”.

A number of industry representatiVédave advocated measures to increase transfeyabilit
and one commented that more should be done tdblestedual appointments in the more
productive middle years where both industry anddawsaa could probably benefit more’.
More collaborative posts and research programmaekl dwing additional benefits of shared
resource, increased sustainability and closerioelships between industry and academia.
Universities can benefit through increased pulibicet income and profile which all help to
bolster their standing in research assessment. ekgwthe pressure to publish is often seen
to be in conflict with the business drive for piiten of intellectual property.

At present, transferability between universitiesd amdustry and vice versa is still
comparatively rare. One could easily speculatéhemreasons for this; very different working
cultures; the more attractive package of ‘benetiffered by industry and limited 'marketing'
by university departments to attract those fromusidy. A report by the Academy of
Medical Science$ which focused on promoting mobility between indysind academia in
biomedical science careers identified that there agrevailing perception’ amongst some
academic researchers that a career in industryse@md best and concluded that there was
often an ‘information gulf’ between the two sectotdowever, the report also found that, at
least for careers in the biomedical sciences, yeungsearchers did find aspects of industrial
careers, such as well structured training and deweént programmes, the potential for more
rapid career progression and perceptions of grgaibesecurity, very attractive. There were
also found to be somewhat conflicting views andcgptions of actual job security and the
flexibility of research careers in industry whemyzared with those in academia, as well as
issues of scientific ethics and scope for intellatthallenge in each environment.

Since publication is not a primary measure of aameent in industry, it naturally receives
less emphasis than in the academic sector whicftde driven by research assessment. This
can be a concern for some industry researchersavehoonsidering returning to academia but
there are some examples of where the protectiomtefiectual property has not been an
impenetrable barrier and publishing research has mncouraged by industry managers.
Certain kinds of industry understand the need forenscientific interaction with universities
and feel the ‘moral pressure’ to be a good citiaed undertake research into certain issues of
national/global importance. However, at the saime tit is often difficult for companies to
put large resources into this type of activity.

There are examples of successful dual appointniEtigeen industry and academia and vice
versa but normally at the later stages of a rebedsc career: such arrangements do not
appear to be common in the productive early andllmigiears. Collaborative arrangements
are often driven by the individual researchers g&ues rather than actively pursued by
companies or universities. Equally, there are exespf dual appointment schemes, such as

%0 A group of senior industrialists from the pharmatizal, healthcare, medical research and
Information Technology sectors were consulted asgfahis review.

°1 Academy of Medical ScienceResearch careers in the biomedical sciences: prionmaonobility
between industry and acaden(2007).
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the RAENg Visiting Professor Appointments, whicle aeen by some to provide a win-win
situation. But more needs to be done to understamtldevelop what might be the joint
vision for industry and universities in establighimore collaborative posts and joint research
programmes.

Universities are often open to establishing dugloagments but mechanisms could also be
put in place to encourage industry to accommodateh sworking arrangements.
Collaboration does not have to be only at the Ie¥ehe individual. Longer-term (e.g. 3-10
years) collaborative projects between industry awhdemia involving a number of
researchers who could swap about between the tetorsecould bring benefits in terms of
greater sustainability in research careers. Takectse of PhD and postdoctoral research.
Some industrial representatives have indicated thiilst it is true that industrial CASE
students may spend three months or so in indusiig/may not be long enough to provide a
useful opportunity to fully experience that envinoent. One industrial contact commented “if
the same were done with PhD students (as with tndusainee undergraduates who spend a
year in industry), then they would have the prospécsay, a year working in industry at an
appropriate industrial salary. This would give thanreal feel for what a career position
would feel like, some financial benefits and polgsia foot in the door for a job after
completion of their PhD”. There are already sorositive developments in this area. The
Wellcome Trust, for example, has recently announoathboration between industry and
academia which will provide an integrated trainprggramme. The programme brings the
two sectors together and enables clinicians drawm ficross a range of specialities to pursue
MSc, PhD and postdoctoral research opporturiifies.

Alison Hodge, Director of University PartnershigsinetiQ, feels that a range of mundane
practical issues such as accommodation, concermait apension arrangements and
differences in pay are a serious barrier to thestexability of researchers and more
collaborative staffing arrangements between ingluatid academia. She argues that what is
really required is a ‘Lambert Agreement Round @' framework of terms and conditions that
will facilitate interactions and promote the proeetflow of researchers between industry and
academia through staff secondments, collaboratvgtsp student projects, joint training
courses, and so orn fact, the Academy of Medical Sciences’ reposbalecommended that
universities, industry and research funders shdeictlop ‘set up’ packages for researchers at
all stages of their career, including early and-odceer staff.

The first Lambert Agreement was a result of the@view chaired by Richard Lambert and
sponsored by the Treasury. The purpose of thewewas to highlight opportunities for
university-business collaboration, identify sucéaissollaborations which could act as role
models, and offer ideas to stimulate debate anpespalicy. The Lambert working group on
Intellectual Property was set up following the eviand it included key stakeholders such as
the Confederation of British Industry, the Assadoiatof University Research and Industry

>2 |ndustrial CASE awards are three and a half yeatgraduate awards allocated to companies either
directly or via agents (Knowledge Transfer Netwasksl Regional Development Agencies). The aim

of the awards is to enable companies to take #mtitedefining, and arranging, projects, with an
academic partner of their choice.

3 The Wellcome Trust Interdisciplinary Training Prammes for Clinicians in Translational Medicine
and Therapeutics.
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Links, UK companies, universities and other repmesitve bodies. The working group
developed five model research collaboration agre¢snend supporting materials to inform
their implementation.

As with the first Lambert Agreement, government Idoestablish a working group
comprising senior stakeholders with an interestumversity-business collaboration, and
specifically the transferability of researchersdtive this agenda forward by establishing a
Lambert Agreement Round 2.

Another way to encourage academic researchers itd tlationships with business and
industry at an early stage in their career coulddoéntroduce an industry match funding
award for early career researchers. In the USrtesuch as those from the Council on
Competitiveness and the National Academy of SciErRising Above the Gathering Stofin
have emphasised the importance of supporting earlger researchers. The recent Research
for Competitiveness Act considered a series ofisogmt research grants for early career
researchers. It was proposed that the A¥gard Match Programmevould be allocated
through the National Science Foundation and Demartrfor Energy Research and would
provide young faculty with up to $75,000 per year dip to five years and makes additional
funds available each year provided the researdiised one-to-one matching funds from
private industry. Thenatch awards would be granted on a competitiveitireriewed basis
to those at the early stages of research and gydgif consider the innovative and
transformative nature of the research, the potenfighe applicant for leadership at the
frontiers of knowledge, and the creativity of thmpkcant and the potential interest to industry
of the research If introduced in the UK, such awards could encoaraarly career
researchers to bridge relationships with businaedsirrdustry, to develop the skills necessary
in order to engage commercial partners, and tovadige to activities which focus on the
communication of research objectives.

Recommendations:

e Universities should consider whether they could donore to encourage greater
transferability of researchers between academia andindustry where
appropriate.

e Government should establish a working group comprisig senior stakeholders
with an interest in university-business collaboratbn, and specifically the
transferability of researchers, to take forward a Lambert Agreement Round 2.

e Government and research councils should consider ¢hintroduction of industry
match funding awards for early career researchers.

>4 Committee on Prospering in the Global Economy of2hst Century: An Agenda for American Science and
Technology, National Academy of Sciences, Natigkaddemy of Engineering, Institute of Medicine. (ZD0
Rising Above the Gathering Storm: Energizing angBying America for Brighter Economic Future
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PART 3 - CONCLUSIONS
3.1 Attracting and Retaining the Best World Talent

This review has been undertaken with the clearpgets/e that research is a global industry
and the UK must play an increasingly internatiomdé in order to compete. Therefore, it
would be inconsistent for this report not to highli the importance of attracting elite senior
level researchers to the UK. A number of studibave identified a clustering effect, with
the best researchers attracted to a country oitutish by the presence of other top
researchers. In order to attract and retain tise drly career researchers (both from the UK
and overseas), the UK must therefore continualik $e play host to elite researchers at more
senior levels.

Whilst this review has not focused on the issueattfacting and retaining established
researchers at more senior levels, some arrangsmergxist to fulfil this role. Schemes such
as the Wellcome Trust’s Principal Fellowshfpare to be commended and it would surely
prove beneficial to extend them in to other realms.

3.2 Concluding Remarks

Clearly the UK is dependent on brain power to steand its future success depends in good
part on getting our research and development cgpaght and that, in turn, means getting
research careers right. The review has focusetthe@educational stages and career choices
leading to a research career and the experiencearlyf career researchers. This report has
proposed a number of interventions and suggestédgsowhich, if implemented, would help
improve the supply of high quality researchershie UK. The message of this review is
straightforward. Many initiatives are currentlyhar in place or being put in place but they
need stitching together and supplementing in ota@@rovide coherent policy at all stages of
the research career. For the sake of the UK rdsdmse 15 years from now, it is imperative
that this process is started, and started now.

%5 For example, Shokat Ali et al (University of Wackj, Elite Scientists and the Global Brain Drain
Paper presented at the World Universities Conferéam&hanghai (2007). See also Larry Summers,
America must not surrender its lead in life sciené&énancial Times (2007).

*% Principal Research Fellowships are aimed at eiaregdtresearch scientists, particularly those
currently based overseas, who wish to work in theddd Ireland.
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Appendix 1 Year-on-Year Increases in Doctoral Studats by Subject Area
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