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A. Executive Summary

This is the report of a programme of analysis undertaken to develop a view on the
UK’s future needs for science, technology, engineering and mathematics (STEM)
skills.

The “Innovation Nation” White Paper announced that DIUS would lead a programme
of analysis on the demand for STEM skills working with DCSF, BERR and the Prime
Minister’s Strategy Unit, drawing on expert input provided by the Research Councils
and business.

Employers often report difficulties in recruiting STEM qualified staff and some
perceive there to be a shortage in STEM skills. The programme of analysis aimed to
examine the extent to which the perceived shortage relates to STEM skills generally
or specific subjects within STEM, and whether employers’ needs are being met by
STEM qualified staff. The focus was on qualifications at level 3 and above.

This report surveys existing publications from employers on their need for STEM
skills, including the extensive material published by Sector Skills Councils. Findings
from workshops held by DIUS with employers are included, as well as contributions
submitted following a public call for evidence. The report provides an update of
previous analysis on the supply of STEM graduates, and provides new analysis on
the supply of young people with relevant A Level qualifications and the proportion
that go on to study STEM in higher education. The labour market outcomes of STEM
qualified people, including employment rates, earnings and occupations, are
examined as they help indicate the extent to which the supply of STEM skills is
meeting employer demand for these skills.

The main findings of the report are:

> Evidence from employers shows that there are specific recruitment difficulties
in some STEM-related sectors in so far as employers report insufficient UK
candidates in particular areas of the biosciences, engineering and IT of the
quality they are seeking. To some extent these difficulties relate to the lack of
applicants with specific STEM knowledge and qualifications.

> However, to a greater extent, the recruitment difficulties expressed by
employers are broader concerns about a lack of well rounded candidates with
technical skills, broader competencies, such as mathematical capability, and
practical work experience.

» The supply of STEM graduates and postgraduates has increased in recent
years. Between 2002/3 and 2006/07,

0 The number of STEM first Degree qualifiers from UK HEIs (excluding
the Open University) increased by 11%;

0 The number of STEM Other Undergraduate qualifiers increased by
24%;

0 The number of STEM Masters qualifiers increased by 35%; and

0 The number of STEM PhD qualifiers increased by 18%.

0 However, there are differences between STEM subjects and at
different qualification levels. For example, first degree qualifiers in
medicine and dentistry increased by 34% whereas for chemistry and
computer science there were falls of 10% and 11% respectively.



The number of young people taking A Levels in Mathematics and the three
core science subjects in the last ten years shows less positive trends. It has
been broadly flat in Chemistry, Biology and Mathematics in absolute terms,
and has fallen in Physics from 28,400 in 1996 to 23,932 in 2007. However the
cohort of those taking A Levels has increased by 18.5% in this period, so the
proportion of those taking core STEM A Levels has fallen. Over 25-30 years
the reductions in some STEM A Levels has been dramatic. 53,365 individuals
took A Level Physics in 1983 and 45,380 Chemistry. This underlies much of
the community’s concern about declining interest in STEM subjects.

The supply of STEM graduates is crucially dependent on the earlier supply of
those with the requisite A Level (or equivalent) qualifications and how many
continue to study STEM courses in Higher Education. The greatest loss from
the system is the proportion of young people that do not go on to attain any A
level qualifications at all.

STEM graduates tend to have higher earnings than non-STEM graduates.
Wage returns to Medicine, Physical Sciences, Mathematics, Computing, and
Engineering are higher than average, whereas Biology, other Biological
Sciences (like Psychology) and Nursing tend to have lower than average
salaries. There is relatively little difference between the employment rates of
STEM graduates and non-STEM graduates.

Science graduates who work in science occupations earn a wage premium
even allowing for other factors. This group accounts for 49% of STEM
graduates three and a half years after qualifying. The remainder work in
other occupations where they may well be using the analytical skills acquired
during their education; however, they do not earn a higher wage in these
occupations than equivalent people who studied other subjects.

The existence of this wage premium suggests that there could be a skills
mismatch with some STEM graduates not obtaining jobs in science-related
occupations even though employers are offering relatively high wages. The
existing data, however, cannot determine the extent to which this is due to
individual choice (STEM graduates choosing not to pursue a career in
science) or mismatch (employers deciding that some STEM applicants do not
meet their requirements). DIUS intend to commission further research to
clarify this issue.

There are long time lags between the choices young people make over which
subjects to study and the entry of highly trained people into the labour market.
Thus the decisions of individuals and indeed of both employers and education
and training providers ideally would be shaped by intelligence on long-term
demand and supply.

However, employers consulted during this project were clear that it was not
possible to make sensible forecasts over a period of 5-10 years. There were
simply too many uncertainties over the future prospects of the business,
future technologies and business models for them to make predictions. Their
view was that a sector level view was more plausible although even here this
would be highly uncertain.

Some of the Sector Skills Councils have built up projections of future
employment trends for their sector. This report also draws on a special
analysis carried out by the Institute for Employment Research -



commissioned in collaboration with the Council for Industry and Higher
Education and the Engineering and Technology Board — that produced
illustrative employment projections for higher level qualifications in STEM
subjects. These projections were based on 2007 baseline data and the
estimates of employment change produced will be affected by changing
macroeconomic conditions. Nevertheless, the continued shift towards a
knowledge intensive economy is expected to increase demand for higher
level STEM qualifications: the share of the workforce with a Level 4 STEM
gualification is projected to increase from 8.2% in 2007 to 9.8% by 2017.

This suggests that any numerical estimate of future demand for STEM
qualifications — and particularly specific STEM subjects — will be highly
speculative. At the same time, the information collected from Sector Skills
Councils, employers and other stakeholders — when combined with
projections and analysis of the supply side — together suggests that the
demand for people with higher level STEM qualifications is likely to increase
to some extent under most plausible futures. Hence the policies currently in
operation to encourage take-up of scientific subjects are likely to be low risk
(in the sense of being unlikely to lead to numerical over-supply) provided that,
in taking these subjects, people acquire the broader skills and experience that
complements their technical knowledge and thus makes them attractive to
employers.



B. Employer views and perceptions of STEM skills

This section gives an overview of evidence from business, the Sector Skills Councils
and Regional Development Agencies on employers’ needs for STEM skills. Findings
from workshops that DIUS held in June to gather employers’ views on STEM skills,
and contributions of evidence arising from the public call for evidence that DIUS
issued at the end of June, are also included.

A wide range of employers make use of staff with STEM qualifications, including
those in sectors associated with STEM, and those who are not. In addition, within
these sectors STEM qualified staff may either directly or indirectly use their STEM
specific knowledge. The diagram below from the Sector Skills Council for science,
engineering and manufacturing technologies (SEMTA) maps the different career
paths that those with STEM qualifications can take.

Employers in STEM skill Sectors
(e.g. aerospace manufacturers)

occupations occupations
using STEM | not using

Those with STEM /= skills (directly) STEM skills
Qualifications %/

Emplgyers in STEM skill sectors
(e.g. airlines)

occupations occupations
using STEM not using

w| skills (directly) /v STEM skills

Those with other
Qualifications

Employers\who do not use STEM skills
.g. social work)

occupations
not using
STEM skills

The views expressed by business on the demand for STEM skills tend to be
qualitative in nature. Robust quantitative measures based on large scale surveys are
rarely offered. As a result, there is not the same richness and quality of data relating
to demand as is available on the supply side.



In a recent report by the British Chamber of Commerce (BCC) Growing pains: what is
holding SMEs back®, the proportion of higher education students studying STEM in
the UK is highlighted as a particular problem. Concerns are also expressed about
the complexity of the UK skills system, with employers being unclear about the
appropriate steps to take when seeking to develop the skills of their workforce.

A recent survey by the CBI?> of 735 employers finds that 59% of businesses
employing people with STEM skills are experiencing difficulties recruiting. One-third
have difficulties recruiting experienced individuals and almost one-quarter (23%)
reported problems with graduates.

"
133%
5 years experience ] 359
l 1 67% O Average
11% 0O Manufacturing
Postgraduate 10%
g > 17% O Energy & Water
123%
Graduate 129%
] 56%
24%
Technician 7o ] 43%
(]
) . 150
Qualified Apprentice ] 28%
‘ | 28%
159%
At any level 171% | 94%
0
\ \ \ \
0% 20% 40% 60% 80% 100%

Source: CBI Education and Skills Survey 2008

The CBI survey contains a section on the value of individuals with STEM skills and
the experiences of employers in recruiting them. Allowing multiple responses, 52% of
employers recruited people with STEM skills to financial positions. 47% and 40%
employed these skills within STEM specific areas and R&D respectively. About one-
third of employers recruited people into general management positions.

This suggests that employers value those with STEM skills not only for their subject
specific knowledge, but for their wider knowledge base as well. This was a theme
emerging from the employers’ workshop held by DIUS, with many employers using a
number of additional methods to ensure STEM graduates have the right skill sets.
These include assessment centres, ensuring new graduates have completed prior
internships, recruiting staff with prior experience and/or have completed postgraduate
work.

Positive attitudes to work, the ability to work with others, a degree of personal
maturity, and realistic views of career progression, are factors that are often rated as
highly by recruiters as generic STEM subject knowledge. The ability of employees to
work across disciplines and transfer their knowledge between subjects and
disciplines were also regarded as being important.

! British Chambers of Commerce (2008)
2 CBI Education and Skills Survey 2008. The 735 interviews achieved represent a response rate of only 7.6%.
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When assessing the demand for STEM graduates it is important to consider it within
the context of technological change and the global economy. A recent DIUS
workshop with employers indicated that a common response to difficulties in
recruiting staff with the right skill set was to recruit from overseas, or locate the work
itself overseas. The CBI Education and Skills survey suggests that over the next
few years businesses will increasingly look to Europe when looking to recruit
individuals with STEM skills. Fewer businesses (around one in ten) expect to recruit
from China and India, although the largest organisations (with more than 5,000
employees) are considerably more likely to recruit from these countries.

Immigration therefore plays an important role in meeting employer demand. The
House of Lords recently reported that foreign born persons account for 12% of the
UK working age population and 46% of new immigrants arriving in the previous two
years have degrees.® Indeed, in their submission of evidence, the Wellcome Trust
consider that the implementation of the Bologna process - which aims to increase the
mobility of students and researchers within the European Union - will be an important
factor in influencing the future supply,of STEM skills.

The Migration Advisory Committee, which advises the Government on where labour
market shortages exist that can sensibly be filled by migration, published a shortage
occupation list for the UK in September 2008*. The Committee used a three-stage
approach to determine which jobs should be included in the list. This approach
considered whether individual occupations or categories of jobs are sufficiently
skilled (to a level equivalent to level 3 or above in the National Qualifications
Framework), assessed whether there is sufficient shortage of labour within each
skilled occupation, and finally considered whether it would be beneficial for immigrant
labour from outside the EEA to be used to fill these shortages and so be included on
the list.

To inform this process, the Committee used a hybrid method that combined using
‘top-down’ national-level data with a ‘bottom up’ approach using evidence provided
by a general call for evidence from individual employers and sectoral/occupational
representatives. This was supported through the commissioning of independent
research and consulting a stakeholder panel and forum.

The following occupations descriptions are those STEM positions that the Committee
considered were skilled, where there was a labour market shortage and where it was
sensible for these positions to be filled by immigrants from outside of the EEA:

% House of Lords Select Committee on Economic Affairs, The Economic Impact of Immigration, 2008.
“The Migration Advisory Committee, September 2008, Skilled, Shortage, Sensible
http://www.ukba.homeoffice.gov.uk/sitecontent/documents/aboutus/workingwithus/mac/macreport2008




e Medical practitioners and Dental e Electricity transmission overhead-

practitioners lines workers
e Nurses e High Integrity Pipe Welders
e Health professionals, Health e Physicists, geologists and
associate professionals and Health meteorologists
care scientists  Quantity Surveyors
* Civil engineers « Project managers for property
e Chemical engineers development and construction
e Aircraft component manufacturing e Veterinary Surgeons
engineers

In the shortage occupation list are specific job positions from within each of these
wider ranging occupation descriptions. For example within the occupation description
Medical practitioners and Dental practitioners there were eighteen specific job titles
that were included in the occupation shortage list.

( k3

Detailed information on employers skills needs is available by sector, and the
network of 25 Sector Skills Councils (SSCs) have identified the skill needs of their
sectors in developing their Sector Skills Agreements (SSAs). STEM is a more
important issue to some sectors (such as engineering and manufacturing) than
others, although certain skill requirements, most notably for ICT, are a generic theme
across many SSCs.

Biosciences and Pharmaceutical

In 2006 the Sector Skills Council for science, engineering and manufacturing
technologies (SEMTA) carried out a survey of the pharmaceutical and bioscience
sectors across 178 sites in the UK employing 27,500 people.® 39% of sites reported
having vacancies that were hard to fill during the last 12 months, and as Figure 2
shows, the main disciplines facing recruitment difficulties were biological & medical
sciences, chemical sciences, and engineering.

® Labour Market Survey of the Pharmaceutical and Bioscience Sectors 2006, SEMTA
http://www.semta.org.uk/pdf/LMS Science 2006.pdf
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Biological and Medical Sciences |19
Chemical Sciences | ‘ ] 11
Engineering | ‘ ] 11
Statistics/Mathematics | |8

Biotechnology 5

Emerging disciplines 5

In Vivo Sciences 4

Other 114
Al Generic disciplines *zz
0 5 10 15 20 25
No. of sites

Source: SEMTA Labour Market Survey of the Pharmaceutical and Bioscience Sectors 2006
Note: Base=70; Respondents were able to give multiple replies

Around two thirds of sites reporting hard to fill vacancies cited skills shortages as a
reason, with the most common factors being a lack of applicants with the required
work experience, breadth of skills or required qualifications. 29% of all sites reported
a skills gap between the skills of their employees and the skills needed by the
business to meet its objectives. These skills gaps were most commonly reported
amongst laboratory scientists, senior scientists, senior researchers and other
managers, and were evenly balanced over concerns relating to scientific skills and
more generic skills.

The health sector relies on high-level skills, including STEM skills, with 77% of
professionals, 33% of managers and senior officials and 26% of associate
professional and technical staff qualified to degree level. Demand for skills in the
sector is considered to exceed supply, and evidence suggests apparent skills
shortages and skills gaps. In 2005 Skills for Health, the Sector Skills Council for the
health sector, published a report® that showed in England 7% of establishments
experienced skill shortage vacancies, around 24% of all vacancies. 26% of
establishments experienced skill gaps. Figure 3 illustrates the skills needs of the
sector, with around half of firms responding that the demand for increased specialist
skills will be a key factor in the next 5-10 years.

® Skills for Health & SWQ Ltd. (2006)
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Source: Skills for Health & SQW Ltd., 2006

The Royal Society of Chemistry (RSC) approached major employers of trained
chemists in 2006 for their assessment of whether their company’s demand for trained
chemists over the next 10 years would increase, decrease or remain the same.
Based on the information given, the steady recruitment over the previous 8 years
was predicted to continue for at least the next five years. To better secure a pool of
appropriately skilled scientists to meet future employers’ needs, the RSC is currently
working on a joint educational project with Pfizer.

In their submission of evidence, the Association of the British Pharmaceutical
Industry (ABPI) state that the pharmaceutical industry’s needs for STEM skills are
diverse and differ from company to company. While many jobs directly require the
application of STEM, the need for staff at particular levels and in particular disciplines
varies. The majority, however, of the skills for STEM disciplines required are to be
found at degree level and above. ABPI figures suggest that, in 2006, 28,000 people
were employed in pharmaceutical R&D in the UK.

A 2008 report from the ABPI” published results from a survey of recruitment issues at
pharmaceutical sites in the UK. 57 responses were received from 30 different
companies. Respondents were asked whether skills gaps amongst new recruits were
still problematical (compared to an earlier version of the survey in 2005). Concerning
practical experience 40 out of 46 responses labelled this as ‘a major concern’ or ‘a
concern’, with lab skills regularly identified as a particular worry amongst comments
in the responses. Likewise 41 out of 46 respondents cited the application of scientific
and maths knowledge as a concern or major concern whilst 34 out of 42 respondents
said high level maths knowledge amongst their 2005 recruits still concerned them.

One of the specific key areas that has been identified for the biomedical sector is a
deficiency in terms of both the quantity and quality of in vivo skills (experimentation

7 Skill Needs for Biomedical Research, ABPI 2008
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on living animals). This provides an example of a specific skill requirement that is not
necessarily identifiable from simply looking at the number of graduates by STEM
subject.

In a separate report by the ABPI and Biosciences Federation®, which focuses on
physiology, pathology, pharmacology and toxicology, the number of graduates likely
to join the industry with basic or significant exposure to in vivo work in these subjects
is used as a measure of supply. Demand is estimated from a survey of employers
reporting the number of people recruited each year. This comparison suggests that
for BSc and MSc, demand exceeds supply by around 200 graduates per year.

The ABPI analysis suggests that only about one-fifth of relevantly qualified graduates
enter the industry. Around 15% of in vivo scientists in the industry are educated
outside of the UK and employers expect to recruit greater numbers of people from
abroad in future to meet demand. In their submission of evidence, the Royal
Veterinary College state that three quarters of employers surveyed, including
universities and charity research organisations, had experienced difficulty in
recruiting suitably qualified staff. While employer demand for vivisection skills has
been stable over the past ten years, the pool of available people aiming to work in
these jobs has declined.

Cogent, the Sector Skills Council responsible for the chemicals, pharmaceuticals, olil
and gas, polymers and petroleum industries, highlighted the reliance of those
industries on highly skilled workers, both with and without STEM skills in its
submission of evidence. Most notably, according to the 2007 Labour Force Survey,
61% of the pharmaceuticals industry workforce is educated to level 4 or higher (see
Figure 4).

6 - -
100% -~ - -
M B B
80% +— _— B Other
0% Qualifications
o 1| 1
60% +— - o Lgvel 4 or
higher
50% +— | I —
0% 1| | | | |OLewl3
30% +— "
oOlLewel 2
20% - I —
10% +— ] —
O Lewvel 1 or
0% lower
D \& ) o o
,?' .\db’ .{'\o’b' 600 \Q &é
0& 0& P N ° o\*
s oy & & <
Q‘\é

Source: Cogent submission, using data from Labour Force Survey 2007

8 In vivo sciences in the UK: sustaining the supply of skills in the 21% century, ABPI and Biosciences Federation.
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Cogent has identified 20 STEM subjects that are directly relevant to its work.
Chemistry graduates are the most heavily recruited individuals into the Cogent
sectors, with 350 entering in 2006. The chemicals and pharmaceutical sectors are
the heaviest users of graduates, followed by the oil and gas sector.

Figures from the Higher Education Statistics Agency (HESA) are presented which
show 4,000 graduates enter Cogent industries per year, with 1,800 of these having
STEM degrees. If this rate of inflow were to continue, the total intake would equate to
68,000 graduates in total between 2005 and 2022, 30,600 of these being STEM
subject graduates.

In addition, based on skills academies business plans, Cogent predict that by 2022
they will have admitted nearly 32,000 people via apprenticeship schemes. This
breaks down (cumulatively) into 400 by 2007, 3,500 by 2010, 12,000 by 2014 and
22,000 by 2018.

Cogent’s forecasts of outflows from the sector imply that there is a considerable need
for replacement demand (assuming that the sector was to remain the same size)
which is most notable in the management and professional workforce followed by the
process operator workforce. Combining demand and supply forecasts leads Cogent
to conclude that by 2020, on their assumptions, there would be a 13,000 over-supply
of higher level workers (managers and professionals) and a shortage of 40,000 core
workers. Thus the picture for graduates as a whole looks to be one of adequate
supply given the anticipated demand. However, the Council argue that while
graduate supply seems sufficient for the sector as a whole, there appears to be a
shortfall in UK domiciled STEM graduates. Interim research suggests that STEM
graduates are expected to be needed to fill 30,000 new and existing posts by 2020.

Engineering

SEMTA commissioned a labour market survey in 2007° of 5,129 employers in
engineering sectors in Great Britain. Across all employers interviewed, 11% had
experienced some hard-to-fill vacancies within the last 12 months, although greater
recruitment difficulties were reported in Marine (20%) and Aerospace (16%). The
main reasons cited for recruitment difficulties were a lack of applicants with the
required qualifications and skills and a lack of applicants with required work
experience.

® 2006 Labour Market Survey of the GB Engineering Sectors, SEMTA.
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Lack of applicants Lack of applicants Applicants lack basic
with required with required working ability to build upon
qualifications and experience (%) (%)
skills (%)
Total 60 27 7
Basic metals 48 28 1
Metal products 62 24 10
Mechanical
equipment 65 30 4
Electronics 47 32 3
Electrical equipment 53 37 6
Motor vehicles 68 20 3
Aerospace 57 18 5
Marine 62 24 11
Other transport 73 10 0
equipment
Metals wholesale 57 34 15

Note: percentages do not add to 100 as multiple responses were allowed
Source: SEMTA Labour Market Survey 2006

Only a small proportion of employers (5 per cent) with hard-to-fill vacancies had
experienced difficulties recruiting engineering graduates in particular. As Figure 5
shows, of those that did experience difficulties the main subjects reported were
mechanical, electronic and electrical engineering.

18&0°$ & * - - -
+ - I
#
[ [ [
Mechanical | 43%
Electronics | 27%
Electrical | 22%
Aeronautical 1%
Power Engineering 8%
Systems Engineering 7%
Control Engineering 6%
Other Engineering | 16%

0% 10% 20% 30% 40% 50%

Source: SEMTA Labour Market Survey 2006
Around 18% of employers indicated a skill gap existed in their organisation. The

predominant occupations relating to a skill gap were professionals, engineers,
scientists and technologists and technician engineers.
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Managers 14 14 11 13 18 13 19 25 28 10 30
Professionals, Engineers,
Scientists and 23 26 19 22 41 21 19 58 17 22 9
Supervisors 2 13 2 1 3 1 5 0 1 0 1
Technician Engineers and
Engineering Technicians 19 3 11 36 21 16 38 6 3 25 1
Craftsperson 22 28 30 14 10 19 24 10 35 7 15
Operators 15 22 22 11 7 5 7 6 4 6 21
Assemblers 3 7 1 1 7 10 3 0 3 10 7
Adminsitrative and Clerical 7 2 6 3 16 14 1 3 11 7 20
Don't Know / Not Specified 8 1 10 7 * 15 9 0 15 13 3
Unweighted Sample Bases 959 66| 261 204 139 95 80 21 40 14 49

Source: SEMTA Labour Market Survey 2006

The Institution of Engineering and Technology (IET) carry out an annual survey of
skills and demand in industry. Their 2008 survey™ included 400 interviews, 200 of
which were business partners of IET, with the other 200 companies in the
engineering and technology sector. As shown below, 33% of companies were found
to be experiencing problems recruiting graduate engineers, 49% in recruiting senior
engineers and 31% in recruiting technicians.

3 ¢ (

60

O Graduate Engineers

50 @ Senior Engineers

@ Technicians

40

20 +—

[ ]

Yes No Don't Know N/A

Source: IET, Engineering and technology skills and demand in industry 2008 survey

The IET survey reports a confidence factor, which calculates the difference between
those firms believing they would be able to recruit and those believing they would not
be able to. In 2008 the confidence factor is +18, showing a decline in confidence
since the first survey in 2006 of +30. With the sector citing expansion as one of the

 |ET (2008)
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key drivers of recruitment, the IET expresses concern that this may be curtailed by a
lack of skilled staff.

The IET survey also covers whether employers’ expectations are met by their
recruits. Experienced staff are found to best meet expectations, and practical
experience is seen as most wanting in post graduates, graduates and school leavers.
The IET conclude that the survey shows a gap between the output of the education
system and employers’ expectations.

In their submission of evidence Network Rail emphasised the importance of not only
STEM skills but other skills in their recruits. Over 50% of Network Rail's workforce is
engaged in engineering functions and while STEM specific knowledge is valued, the
numeracy and problem solving skills acquired in studying STEM are also valued.
Network Rail requires its apprentices, students and employees to not only
demonstrate STEM specific knowledge, but to also have the ability to communicate
complex ideas clearly and concisely.

The Construction Skills Network, coordinated by ConstructionSkills, the Sector Skills
Council for all construction trades, forecast that in terms of demand there will be an
average need for some 12,300 new construction professionals and technical staff
until at least 2011'. The Institution of Civil Engineers’ (ICE) State of the Nation:
Capacity and Skills 2008 report*? questions whether in the long-term gaps in capacity
can be met with imported labour, with a number of concerns over recruitment being
cited.

These concerns include issues over the attractiveness of civil engineering as a
career. The Institution of Civil Engineers’ Salary Survey™ (2007) notes that while civil
engineering salaries are rising at above average levels, the ability of the financial
services sector to offer higher salaries has diverted potential civil engineers into other
careers. The ICE’s report states that civil engineering, in many people’s eyes,
remains a male, middle-class profession, with women and ethnic minorities
continuing to be underrepresented.

A further concern is over the sustainability of the workforce. In spite of 20% growth in
the construction workforce since the early 1990s, the expansion has been uneven
across different age groups, with the number of older workers (aged 60 and over) in
the industry doubling, while those aged 24 and under has fallen by 27%. 20% of the
workforce is forecast to retire in the next ten years.*

Metals, Mechanical Equipment and Electrical Equipment (MME)

SEMTA'’s submission of evidence on MME suggests the sector is large in terms of
employment — the Annual Business Inquiry suggests a total of 800,000 workers
representing 3% of total UK employment and 61% of engineering employment.
However the sector has experienced a general decline in size, with a 37% fall in
employment between 1984 and 2004.

™ Construction Skills Network (2007) Blueprint for UK Construction Skills 2007-2011 Construction Skills, Bircham
Newton

12 |CE (2008)

3 |CE Salary Survey (2007)

 http://www.constructionskills.net/pdf/news/pressreleases/pr-200806 26-constructionindustrywarn. pdf
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Overall there were an estimated 95,000 professional workers in MME in 2006 though
this also includes professionals such as lawyers and accountants. On top of this
there were estimated to be 80,000 technicians and 250,000 skilled craft trades.
Intermediate technical roles within this sector are likely to filled by people whose
highest qualification is at NVQ level.

A survey by SEMTA in 2007, covering 3,634 establishments of various sizes in the
MME sector, showed that 17% of respondents reported hard to fill vacancies, slightly
more prevalent in those firms in mechanical equipment and metal products. 11% of
the sites who reported positively, had a hard to fill vacancy in a professional
occupation. The main reasons for vacancy problems were qualifications and skills
(65%), work experience (35%) and general lack of applicants (17%).

According to SEMTA, the figures imply 13,000 hard to fill vacancies in the past year,
with more than half in the metal products sector. 15% of the surveyed MME firms
recruit graduates and 7% of these reported problems hiring engineering graduates.

20% of sites in this survey reported skills gaps amongst existing employees, with
slightly higher proportions in some regions than others — for instance 27% of sites in
the North East compared to 13% in London reported a skills gap. Of those sites
suggesting they had skills gaps amongst current employees, technical and
engineering skills were cited by 70%.

IT & Telecoms

e-Skills UK, the Sector Skills Council for IT and Telecoms, published a report in
2008™ which details the occupational composition and educational attainment of
individuals employed within the IT & Telecoms industry. In their submission of
evidence, e-Skills highlight that on average firms have recruited 64% of their
graduates into IT professional roles from computing courses. The IT and Telecoms
industry favours computing graduates when recruiting to IT roles, with 70% of intake
from computing degrees compared to 59% by companies in other industries covered.

Projections to 2012 estimated that 141,300 new entrants to the workforce will be
required each year to replace both existing workers and meet the needs associated
with expansion. 50% of this (70,900) is expected to be met from individuals already
employed in other occupations, 19% (26,800) from individuals leaving education and
the remaining 31% (43,600) from other sources.

Small companies appear to find it most difficult to fill their graduate professional
posts, with 65% saying they have been able to fill the number of graduate IT
professional posts, compared to 78% of large employers and 82% of medium
employers. Large employers are more likely to have problems with the quality of
application received.

22% of the IT & Telecoms companies who were trying to recruit IT & Telecoms staff
reported difficulties in attracting applicants with the right skills. In general, the roles
most often thought to be hard to-fill were Software Engineers, Technical Support,
Systems Designers, Programmers, Systems Developers, and ICT Managers. In
general, this was due to applicants not having the required technical and business

*% e-skills IT and Telecoms Insights 2008
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skills. Even when possessing sufficient skills to secure a job, new recruits are often
taken on with skills shortfalls. In a separate survey of 1,000 employers, mismatches
in each of business and interpersonal skills of new recruits were recorded by around
40% of respondents. Results suggest that skills mismatches are apparent primarily
for graduates of computing based disciplines.

More generally, skills gaps in the existing IT & Telecoms workforce were reported by
around one in ten employers in the industry, and one in twenty of all employers of IT
& Telecoms professionals. 70% of staff with skills gaps were thought to be lacking
technical skills, 30% business skills and 31% interpersonal skills.

The Council of Professors and Heads of Computing (CPHC) in the UK published a
report in 2008 on the IT labour market in the UK®®, which indicated that in 2005, an IT
“Skill-shortage vacancy” was experienced by 5% of all employers (covered in the
National Employers Skills Survey), and 28% of all employers with a vacancy. The
skill sets required for the job are likely to be available in the labour market but, due to
factors such as experience and remuneration, it becomes difficult to attract these
candidates. The CPHC's report notes that several potential solutions exist to fill the
IT skill gap, though some solutions are short-term in nature. They include offshoring,
graduate retention, immigration, postgraduate education and commercial training.

In their submission of evidence, the CPHC refers to a Association of Graduate
Recruiters 2008 survey'’ which states that 33% of UK IT employers predict a
graduate shortfall in 2008. The CPHC argues there will be a total shortfall of about
32,000 higher education computing graduates by 2016, and predict that the number
of IT professionals with a computing degree will decline by 11% in the same period,
from 21% of the IT professional population in 2007 to 16% in 2016. As a result, this
would require employers to bring in about 60,000 additional HE Computing graduates
from other sources.

The British Computer Society’s submission of evidence showed that recruiters for
large IT services companies indicate a strong preference for computing graduates,
but necessity dictates that they must broaden their requirements in order to recruit in
sufficient numbers. Preference for particular subjects varies depending on the type
of role.

For example, a software engineering organisation may prefer someone with a
Masters in software engineering, but would also look at physics, mathematics and
electronic engineering graduates; an IT services organisation looking to hire an
analyst may prefer a computing graduate but would also be content with a history or
psychology graduate. If a generalisation can be made, it is that the preference is for
computing, then wider STEM, then any degree.

Current and future ICT skill requirements are a common theme across a wide range
of Sector Skills Councils including Lantra, Proskills, LLUK, Skills for Justice and Skills
for Care & Development. It is also an important area for the video games industry,
covered by the SSC Skillset. The UK games development sector is currently the 4"
largest in the world, behind the US, Japan and Canada, and directly employs 10,000
people in 200 games studios. Feedback from employers was that HE courses aimed
specifically at games development were often not very well constructed and did not
contain the right mix of skills required for employment in the sector. Of the 80
courses offered in the HE sector only 4 have been accredited by Skillset. Given the

® CPHC (2008)
" AGR (2008)
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perception of poor quality graduates from games-related courses many employers
choose to recruit from graduates in maths, engineering or computer science.
However, employers feel that these graduates are in short supply and that many of
these graduates have not considered a career in the computer games sector.

Electronics

According to SEMTA evidence total UK electronics employment was 263,000 in 2004
but is expected to fall to 240,000 by 2010 according to industry forecasts. SEMTA
stress that there will be a restructuring of the electronics workforce required — an
increase in the share of higher level skill jobs with falls is some of the lower skilled
areas.

SEMTA carry out a Labour Market Survey for electronics, though the latest survey
dates from 2002. The survey showed that 29% of electronics firms in England
reported hard to fill vacancies, higher than the other UK countries. Technicians and
machine operators were cited as the occupations with the most hard to fill vacancies,
although these are unlikely to require STEM degrees. A lack of required skills and a
lack of relevant work experience were cited as the main reasons for those hard to fill
vacancies.

Evidence for skills gaps amongst existing workers is not as strong — 16% in England
but 26% in Scotland. 72% of those with skills gaps reported technical engineering
skills gaps. General engineering skills, electrical engineering and computer-aided
design were highlighted in particular.

Aerospace

A SEMTA survey of 102 respondents in 2002 showed that 33% of surveyed sites in
the aerospace industry had experienced hard to fill vacancies in the past 12 months.
Qualifications and work experience were again the main reasons cited as the
reasons for these difficulties in recruitment. About 21% experienced skills gaps —
three quarters of these companies cited technical engineering skills such as
Computer Aided Design and Computer Aided Manufacture.

Projections (dating from 2002) highlight the move towards higher grade technicians
and graduates, particularly professional engineers, as a larger proportion of the
workforce.

Physics

As part of the Institute of Physics’ ‘Undergraduate Physics Inquiry’ of 20012, a
survey was undertaken of the views of employers of physicists. The survey
suggested that employers believe that physics degrees give:

« flexibility and versatility to tackle a wide range of technical and non-technical
subjects;

* good analytical and problem-solving skills;

8 www.iop.org/activity/policy/Projects/Archive/page_6337.html
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e analytical problem-solving capabilities (in some sectors, including the financial
sector, emphasis is put on the advantages of a research training in enhancing
these skills);

e an ability to grasp concepts quickly and in a quantitative way (more important
than knowledge of a particular specialism); and

< an ability ‘to argue on one’s feet'.

Furthermore, the Institute of Physics commissioned a study™ into the career paths of
physics postdoctoral research assistants (PDRAs), with the aim of identifying the
main business sectors and occupations in which physicists who had undertaken one
or two PDRA positions were employed. The study highlighted that while the major
employers have more traditional physics roles in industry, the other main private
sector ‘users’ of these very highly trained physicists were business/financial and
software/computing companies in occupations including financial/business analysts;
actuaries; and commercial managers. The five most frequently cited skills or
competencies gained from PDRA research experience were (in descending order):

* subject specific knowledge;

* presentation and communication skills;

« technical research skills;

« individual initiative and self motivation; and
« problem solving skills.

The Institute of Physics reported that the financial sector has been keen to employ
theoretical physics PhDs in preference to most other disciplines, due to the highly-
numerate, analytical and problem solving skills that are acquired during their training.
The Quant and Mammon report® further examines the attraction of physics
graduates to the City and indicated that, at that time, 100 PhD graduates from
physics every year were entering the finance industry.

Other sectors’ needs

Other sectors not already mentioned will also draw on STEM skills to varying extents.
A summary of interests of other Sector Skills Councils who responded to the call for
evidence is given below:

" / ( - &&

Sector Skills Council

Financial Services Skills The sector is dependent on individuals with a
high level of quantitative, analytical and
critical skills, and recruits from STEM
disciplines.

Improve Ltd (food and drink manufacturing Skills shortages in the sector include food

and processing) scientists and technologists, with 53% of
respondents in a small survey of employers
stating there is a shortage of people to fill
vacancies.

*° www.iop.org/activity/policy/Publications/file_26615.pdf
% Quant and Mammon, EPSRC (1998)
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Advantage West Midlands (AWM) conducted a study in 2007 to gather information

about the supply of STEM skills and qualifications across the West Midlands, and

approached businesses for their views. Manufacturing businesses expressed the

following views:

e The future is critically dependent on a pipeline of talent with a good grounding in
STEM subjects. However some businesses have expressed the view that they
will struggle to fulfil their demand for skilled people.

e There are an insufficient number of students emerging with science, technology,
engineering and mathematics (STEM) training to replace the retirement of skilled
people from the manufacturing sectors and meet the other national needs for
engineers.

e More young people need to be encouraged to study those subjects which are
relevant for a manufacturing career.

In response to the call for evidence AWM'’'s environmental technologies cluster
opportunities group, a business-led group that oversees the direction of the cluster,
expressed the following views relating to STEM skills:

e The experiences of energy and environmental employers in the West
Midlands are that the lack of appropriately skilled recruits is still evident: even
though the number of STEM-type graduates is increasing, the demand is
rising faster than supply.

e The view from these industries is that there is a need for greater core
competencies - particularly to provide basic engineering skills.

e There is also a need to respond rapidly to meet emerging technology skills
needs within these industries - e.g. in micro-generation, wind/wave, energy
efficiency installers etc. This includes opportunities for retraining of existing
competencies to provide employers with appropriate capabilities - e.g. re-
training plumbers to install photo-voltaics or solar heating, or re-skilling
existing engineers for the new wind energy industry.

e Larger companies appear to be making good progress towards providing
work-based training and meeting employee demand. SMEs may have less
awareness of the importance of up-skilling staff to meet demand, or have
fewer resources available to support staff improvements.

The Greater Manchester Chamber of Commerce invited a number of businesses to
provide a response to the call for evidence, and the main themes in the responses
received were that:

e High quality STEM skills are valued at all levels;

e the standards that potential employees possessed in relation to STEM were
substandard at a variety of levels;

e the numbers of individuals qualified in STEM is below the level of demand.

The South West Regional Development Agency commissioned and funded a report
looking at the demand for STEM skills in 2008 and as part of this work conducted a
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small number of interviews with employer led bodies in the region. The main findings
are as follows:

Industries covered by Cogent expect a strong demand for apprenticeships at
levels 2, 3 and above. In the nuclear sector for instance, decommissioning
activity in the South West is expected to drive demand for mechanical and
instrument engineers (currently very few apprenticeships have modules
specific to nuclear energy) whilst demand for graduate engineers is also
expected to increase, particularly for those with a radiation specialism.

There is considerable demand for individuals in the Marine Sector in the
South West for technical skills at all levels, from apprentices to fully qualified
engineers. The number of apprenticeships is growing and at present and the
industry is in real need for more engineers. Skills gaps are apparent across
the board ranging from carpenters to fibreglass workers to engineers.
Generally these skills gaps are technical in nature and relate to STEM skills in
particular.

For engineering, the biggest demand for STEM qualifications is at entry Level
2; however, in the aerospace industry, there are also problems with the lack
of suitably skilled graduates. There is strong demand for engineers in the
Aerospace Sector with a good grounding in electrical and mechanical
engineering. As the Aerospace Sector is global facing, it to a certain extent
can ease its recruitment problems with global recruitment. While this is a
solution for larger companies, it is more problematic for smaller firms.

For aerospace core demand for STEM skills is considered to be focused at
Level 3 qualifications. Sound numeracy and literacy skills are also a
necessity. Anecdotally, it is thought that there is no one key area of shortage
as shortages can be very company specific. Recruitment levels are expected
to remain stable across the Aerospace Sector as a whole.

In life sciences and health the South West is a major centre of biomedical
research employing approximately 15,000 people in some 450 companies.
School leavers at Level 2 are in particular demand by the industry. Graduates
are also required, but while they may have the technical knowledge, they are
often considered not ‘industry ready’. Skills demands vary across the industry:
technical skills are in greater demand by the manufacturing industries, while
pharmaceuticals businesses require more laboratory skills, mathematics and
science knowledge. Shortages are not always related to a lack of STEM skills,
but sometimes a lack of wider generic skills.
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Employer’s views have emphasised that for a number of sectors, the demand for
STEM qualified staff will continue to grow. DIUS, the Council for Industry and Higher
Education and the Engineering and Technology Board commissioned the Warwick
Institute for Employment Research (IER) to prepare benchmark projections of the
demand for those with graduate level qualifications in STEM subjects, building on the
IER’s work on estimates of future broad sectoral and occupational employment
levels.

The analysis has been undertaken at a detailed sectoral level, using 67 industries.
However the results are not always robust at that detailed level and have been
aggregated up to provide an analysis of historical data, focussing on patterns within 6
broad sectors, including manufacturing.

In order to produce the benchmark projections, Labour Force Survey (LFS) data for
2001-7 have been used to extend previous work on projections of employment by
qualification level as published in the Working Futures publication.”* The benchmark
projections represent what might happen on the assumption that past trends and
current patterns of behaviour continue over the next few years, using 2007 data as a
base year.

Clearly the projections calculated have their limitations. They use 2007 as their
baseline estimate of employment and thus will not incorporate the effects of more
recent macroeconomic developments or changes in the level of employment. They
also take no direct account of changes in the flows emerging from the educational
system (i.e. the supply side). Furthermore the projections estimate employment
rather than demand or supply.

This means that there will be uncertainty about the future patterns of employment
and, in particular, estimates of the level of employment by qualification level as these
will be most influenced by macroeconomic factors. Nevertheless, the broad pattern
in terms of employment shares should be less uncertain. Essentially, the projections
build in a continuation of longer term trends towards greater relative demand for
higher level skills and for a shift in employment towards knowledge intensive
industries, especially in services.

In total, across all industries, people qualified at post graduate level in STEM
subjects accounted for just under 3% of total employment in 2007. Those with a first
degree in STEM subjects accounted for just over 8% of employment. Medicine
accounted for almost half of the STEM category at first degree level. Table 4 shows
how the overall numbers employed by qualification category might be split by subject
of qualification if recent trends continue, and covers all industries and services. The
results distinguish nine subject categories highlighting the main STEM groups.

In general, the STEM subjects are projected to see faster rates of growth than the
average for all subjects over the decade to 2017. Notable exceptions are Medicine at
graduate and postgraduate levels, Physical and environmental sciences and
Engineering at First degree level.

% See Working Futures Qualifications Report at : http://www.ukces.org.uk/Default.aspx?page=28)
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All industries
NQF category

Base year level

Change

Projected level

Total requirement

2007 2007 - 2017 2017 2007 - 2017

NQF 5 2,420,669 897,709 3,318,378 1,789,070
Medicine etc 221,196 30,426 251,622 111,877
Biological sciences 154,219 105,934 260,153 162,722
Agricultural sciences 29,513 25,658 55,172 36,526
Physical environmental sciences 171,169 42,598 213,767 105,627
Mathematical sciences and computing 179,114 52,748 231,862 118,703
Engineering 163,866 69,734 233,600 130,075
Technology 26,120 13,347 39,467 22,965
Other subjects 1,408,522 531,935 1,940,457 1,050,594
No subject 66,950 25,328 92,278 49,981
NQF 4 7,986,647 1,968,485 9,955,133 4,909,404
Medicine etc 1,028,827 -13,739 1,015,088 365,106
Biological sciences 305,383 261,564 566,947 374,015
Agricultural sciences 70,312 77,964 148,275 103,855
Physical environmental sciences 283,839 22,070 305,910 126,588
Mathematical sciences and computing 399,527 228,836 628,362 375,953
Engineering 403,940 71,134 475,074 219,877
Technology 74,903 32,290 107,193 59,871
Other subjects 2,895,859 846,875 3,742,734 1,913,215
No subject 2,524,058 441,491 2,965,549 1,370,924
NQF 3 6,125,075 179,841 6,304,917 2,435,274
NQF 2 6,805,987  -169,232 6,636,754 2,336,932
NQF 1 5,422,300  -112,897 5,309,403 1,883,753
NQF 0 2,473,769  -814,580 1,659,188 96,334
total 31,234,447 1,949,326 33,183,774 13,450,768
% share % change % share % of base year level

NQF 5 7.7 37.1 10.0 73.9
Medicine etc 0.71 13.76 0.76 50.58
Biological sciences 0.49 68.69 0.78 105.51
Agricultural sciences 0.09 86.94 0.17 123.76
Physical environmental sciences 0.55 24.89 0.64 61.71
Mathematical sciences and computing 0.57 29.45 0.70 66.27
Engineering 0.52 42.56 0.70 79.38
Technology 0.08 51.10 0.12 87.92
Other subjects 4.51 37.77 5.85 74.59
No subject 0.21 37.83 0.28 74.65
NQF 4 25.6 24.6 30.0 61.5
Medicine etc 3.29 -1.34 3.06 35.49
Biological sciences 0.98 85.65 1.71 122.47
Agricultural sciences 0.23 110.88 0.45 147.71
Physical environmental sciences 0.91 7.78 0.92 44.60
Mathematical sciences and computing 1.28 57.28 1.89 94.10
Engineering 1.29 17.61 1.43 54.43
Technology 0.24 43.11 0.32 79.93
Other subjects 9.27 29.24 11.28 66.07
No subject 8.08 17.49 8.94 54.31
NQF 3 19.6 2.9 19.0 39.8
NQF 2 21.8 -2.5 20.0 34.3
NQF 1 17.4 2.1 16.0 34.7
NQF 0 7.9 -32.9 5.0 3.9
total 100.0 6.2 100.0 43.1

Source: IER estimates based on Working Futures Il

Notes: Total requirement includes replacement needs, including losses due to retirements

25




The results also cover each of the following six broad sectors:

e Manufacturing now employs a smaller share of highly qualified people
generally, although the patterns of change over time (in terms of the broad
NQF categories) are very similar to those for all industries.

e The sector with the largest shares of people employed who are qualified in
STEM subjects at first degree level or above is non-marketed services. A
large proportion of these are qualified in medicine (doctors and nurses, etc).
Even if medicine is excluded from the picture, public administration and
defence and education services employ large number of people qualified in
other STEM subjects, and these numbers have (in most cases) been growing
very rapidly in the last few years. A notable exception here is the number of
first degree graduates qualified in engineering.

< Ignoring those qualified in medicine, the business and other services sector
accounts for greater numbers of STEM graduates and postgraduates than the
public sector. Its share has also been growing at very rapid rates, especially
for those qualified in subjects such as mathematics and computing.

e Significant numbers are also employed in distribution & transport (which
also includes hotels and restaurants). Indeed for all categories, except those
qualified in engineering, the numbers employed in this sector are now much
higher than in manufacturing.

e The primary sector (including utilities) and construction both employ
significant numbers of STEM graduates and post-graduates, but these are
small compared to the other sectors. The largest groups involved in both
cases are first degree graduates qualified in engineering.

$ : &0 % <

The intelligence from employers reviewed in this section is partly quantitative if
piecemeal — based on a number of business surveys. There is also an important
gualitative dimension, which has been obtained through direct interaction with
employers. The more precise information on specific STEM subjects is very largely
qualitative. Currently there is no large scale survey of employers in the UK which
provides detailed quantitative estimates of employer needs for STEM skills. This
report presents results from illustrative long-term projections and references similar
exercises conducted at a sectoral level. It is acknowledged that such projections
have substantial margins of error; they are likely to be more reliable as an indicator of
future trends in the composition of employment than as precise numerical estimates
of demand.

The evidence in this section illustrates that in STEM-related sectors such as the
biosciences, engineering and IT - where there are reported recruitment difficulties - to
some extent these difficulties elate to the lack of applicants with specific STEM
knowledge and qualifications. However, to a greater extent, firms are experiencing a
lack of applicants with the required skills going beyond STEM-specific knowledge,
and are experiencing skills gaps in their new recruits and existing workforce. In
particular, employers are experiencing a shortage of staff with technical and practical
work experience.
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Therefore, the findings seem to suggest that a closer investigation of the skill set
acquired in attaining a STEM qualification, and how this matches employers’ needs
may be needed. While employers often claim that demand for STEM graduates is
exceeding supply, what this may mean in practice is that the available supply is not
best meeting their needs. There seems to be a general consensus that while
overseas recruitment can alleviate skills shortages, this is a short-term solution and
alternatives for the longer term should be sought.
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C. Current and Prospective Supply of STEM
Qualifications

This section explores the recent output of the Higher Education (HE) system, and
provides an assessment of the supply of young people with relevant A Level
qualifications and the proportion that go on to study STEM in HE.

In 2008, there were over five million STEM graduates in the UK labour force, and the
proportion of non-UK nationals with STEM qualifications (around 10%) is not
significantly different to the proportion in the overall labour force.

In terms of the outputs of the STEM HE system, we find that the number of graduates
in most STEM subjects has increased since 2002/03. Some subjects have seen
declines in the number of graduates (e.g. Computer Science, Chemistry and
Engineering) — but this is not necessarily true at all levels of study. Although the
proportion of qualifiers in STEM that come from abroad (EU and Other Overseas
countries) has been increasing, the proportion of overseas students in non-STEM
subjects is larger, and has grown faster over time. Growth in STEM qualifiers has
tended to be slower than growth in non-STEM subjects (although this is only true for
First Degree qualifiers - not for any of the other levels of study), and there has been
strong growth in some of the less traditional STEM subjects (e.g. Sports Science,
Psychology and Forensic Science).

The number of young people qualifying with A Level Physics fell between 1996 and
2007, although qualifiers in A Level Chemistry and Biology show increases over the
same period whilst the number for Mathematics has recently increased to close to its
1996 level. We find that, each year, there are over 6,000 (English-domiciled)
individuals who achieve two A-E passes in science/mathematics A Levels, but are
not studying for a STEM First Degree at the age of 19. This is not a huge number
but, considering that overall the annual intake to study Engineering is 23,500, 6,500
for Biology, 4,000 for Chemistry, 3,000 for Physics, and 7,400 for Mathematics, it
would seem that at least some gains (in terms of increasing take up of STEM) could
be made by increasing the conversion rate from science A Levels to STEM subjects
in HE.

However, bigger and easier gains are likely to be made from:

0] increasing the proportion of young people attaining A Levels in the first
place (two thirds of English-domiciled young people don't); and
(ii) of those studying for A Levels, increasing the number who do at least one

science A level (over two thirds of those who achieve at least one A level
pass do so in non-science subjects).

The section concludes with a brief discussion of projected demographic changes

over the next 20 years, and argues that these present an additional challenge to any
attempts at increasing the number of STEM graduates in the future.
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In early 2008, there were almost 11 million 16-59/64* year olds with Level 4+
qualifications® in the UK (Labour Force Survey, Q2 2008). This corresponds to 29%
of the total working age population, and is up from less than 9 million (or 24% of the
working age population) in 2002.

Of these, 3.7 million had a First Degree as their highest qualification, and 45% of
those were in STEM subjects. This proportion has remained relatively stable since
2002, however, within STEM, some subjects have grown faster than others. Medicine
and Dentistry, Subjects Allied to Medicine, Biology, Psychology, Veterinary Sciences
and Agriculture and Computer Sciences have seen greater than average increases.
Below average increases were seen in Chemistry, Mathematical Sciences,
Engineering, Technology and Architecture Building and Planning. Only in Physics
was there a fall in the number of First Degree graduates in the working age
population (from 44,000 in 2002 to 39,000 in 2008).

- 0
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Change
2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 2002.2008
Medicine and Dentistry 50,000 52,000 63,000 56,000 75,000 81,000 79,000 58%
Subjects allied to Medicine 163,000 171,000 192,000 201,000 218,000 239,000 273,000 67%
Biological Sciences 144,000 151,000 214,000 228,000 260,000 263,000 280,000 94%
Biology 42,000 44,000 82,000 80,000 87,000 92,000 92,000 119%
Sports Science * * 24,000 33,000 37,000 37,000 47,000 *
Psychology 11,000 16,000 71,000 86,000 89,000 88,000 97,000 7.82
Veterinary Science, Agriculture and related subjects 28,000 35,000 44,000 46,000 52,000 55,000 59,000 111%
Physical Sciences 223,000 198,000 201,000 214,000 207,000 199,000 229,000 3%
Chemistry 65,000 58,000 69,000 75,000 67,000 80,000 84,000 29%
Physics 44,000 41,000 43,000 47,000 51,000 35,000 39,000 -11%
Mathematical Sciences 87,000 80,000 93,000 89,000 99,000 112,000 106,000 22%
Computer Sciences 103,000 115,000 116,000 139,000 175,000 160,000 172,000 67%
Engineering and Technology 295,000 299,000 307,000 312,000 324,000 355,000 375,000 27%
Engineering 269,000 273,000 282,000 288,000 289,000 317,000 342,000 27%
Technology 26,000 26,000 25,000 24,000 35,000 38,000 33,000 27%
Architecture, Building and Planning 69,000 77,000 95,000 95,000 87,000 91,000 95,000 38%
TOTAL STEM 1,161,000 1,178,000 1,326,000 1,382,000 1,497,000 1,555,000 1,668,000 44%
TOTAL NON-STEM 1,426,000 1,551,000 1,544,000 1,710,000 1,911,000 1,971,000 2,045,000 43%
TOTAL 2,587,000 2,729,000 2,869,000 3,092,000 3,408,000 3,526,000 3,713,000 44%
% STEM 45% 43% 46% 45% 44% 44% 45%

Source: Labour Force Survey, Q2s, working age UK

An analysis of the labour force by age groups reveals that Physics, Chemistry and
Engineering have an older than average workforce, whereas the Biological Sciences
(including Biology and Psychology) have younger than average workforces. To a
certain extent, these patterns reveal changes in the relative popularity of various
subjects across the age groups. Overall, the STEM workforce is slightly older than
the non-STEM workforce, although this could be explained by the fact that many
STEM courses (like Medicine and Engineering) take longer to complete.

2 pepending on the gender, the retirement age will be 60 (women) and 65 (men).

% This generally corresponds to those qualifications that are delivered via HE institutions or by FE Colleges delivering
HE (‘HE level qualifications’ may be a more appropriate designation). This encompasses a wide set of qualifications,
from sub-degree HE qualifications such as a HNC (Level 4) through Foundation Degrees (L5), traditional first
degrees (L6), Masters (L7) and Doctorates (L8). It will also include a range of vocational and professional
qualifications at these levels.
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Seven percent of First Degree STEM holders in the working age population are non-
UK nationals — which is similar to the proportion of non-UK nationals in the general
population. Both of these variables have increased by around 2-3 percentage points

since 2002.
" 3 B - ? % $ * -
Y 9 +22+.+220
2002 2003 2004 2005 2006 2007 2008
STEM 4% 4% 5% 6% 6% 7% 7%
Non-STEM 5% 5% 5% 5% 5% 7% 7%
Total 5% 5% 5% 5% 5% 7% 7%

Source: Labour Force Survey, Q2s

Table 7 shows, in 2008, there were just over 2 million people in the workforce with
higher (postgraduate) degrees. Of these, 42% held a STEM qualification, and again
this proportion is similar to the 2002 figure. Changes over time in the subject make-
up of these graduates in the working age population differ slightly from those with
First Degrees only. For instance, there were higher than average increases in the
numbers of graduates with higher degrees in Engineering, and below average
increases in Subjects Allied to Medicine.
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2002 2003 2004 2005 2006 2007 2008 2002-2008
Medicine and Dentistry 43,000 53,000 44,000 58,000 70,000 66,000 87,000 102%
Subjects allied to Medicine 74,000 68,000 68,000 71,000 92,000 86,000 96,000 30%
Biological Sciences 65,000 66,000 102,000 124,000 142,000 134,000 145,000 123%
Biology 11,000 9,000 42,000 44,000 52,000 56,000 47,000 327%
Sports Science * *x 12,000 *
Psychology 11,000 31,000 42,000 49,000 40,000 52,000 *
Veterinary Science, Agriculture and related subjects 11,000 9,000 17,000 20,000 18,000 26,000 25,000 127%
Physical Sciences 114,000 110,000 105,000 134,000 140,000 148,000 146,000 28%
Chemistry 35,000 42,000 36,000 50,000 48,000 55,000 50,000 43%
Physics 27,000 25,000 28,000 32,000 42,000 35,000 37,000 37%
Maths 41,000 50,000 45,000 48,000 49,000 54,000 55,000 34%
Computer Sciences 57,000 62,000 63,000 73,000 75,000 86,000 90,000 58%
Engineering and Technology 91,000 83,000 103,000 126,000 133,000 136,000 163,000 79%
Engineering 79,000 73,000 91,000 113,000 118,000 121,000 137,000 73%
Technologies 12,000 10,000 12,000 13,000 15,000 15,000 26,000 117%
Architecture, Building and Planning 28,000 33,000 33,000 43,000 43,000 57,000 60,000 114%
TOTAL STEM 523,000 534,000 581,000 697,000 763,000 794,000 866,000 66%
TOTAL NON-STEM 721,000 836,000 798,000 933,000 1,057,000 1,125,000 1,215,000 69%
TOTAL 1,244,000 1,369,000 1,379,000 1,630,000 1,820,000 1,919,000 2,081,000 67%
%STEM 42% 39% 42% 43% 42% 41% 42%

Source: Labour Force Survey, Q2s, working age UK

Of those in the working age population with higher degrees, we do find that there is a
larger proportion of foreign nationals in STEM subjects (15%) than in non-STEM
subjects (12%), and also that the proportion of foreign nationals in STEM has been

increasing slightly faster.
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2002 2003 2004 2005 2006 2007 2008
Total STEM 10% 10% 12% 10% 10% 15% 15%
Total Non-STEM 9% 9% 10% 12% 10% 12% 12%
Total 9% 9% 11% 11% 10% 13% 14%

Source: Labour Force Survey, Q2s
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This section addresses the flows of STEM graduates into the labour force. Changes
in subject classifications have made comparisons prior to 2002/3 problematic. In this
paper, we focus on looking at data from 2002/3 onwards,?* which provides us with a
5-year time series. A focus on the most recent data is also relevant here as we are
trying to assess the current imbalances between supply and demand — rather than
making comparisons over time.

The supply of STEM qualifiers depends not only on how we define the subjects
included in ‘STEM’ but also on whether we include all students, or only
undergraduates, postgraduates, or First Degree students. In addition, the numbers
will change depending on whether the focus is on English or UK-domiciled students,
or if EU and other overseas students are included as well. This paper will mainly
look at trends in First Degree Undergraduates from all domiciles, although
supplementary information is given on what has been happening to UK-domiciled
students, postgraduates, and other undergraduates.

Between 2002/03 and 2006/7:

e The number of STEM First Degree qualifiers from UK HEIls (excluding the
Open University) has increased by 11% (compared to a 15% increase in non-
STEM subjects);

e The number of STEM Other Undergraduate qualifiers has increased by 24%
(compared to a 17% increase in non-STEM subjects);

e The number of STEM Masters qualifiers has increased by 35% (compared to
a 35% increase in non-STEM subjects); and

e The number of STEM PhD qualifiers has increased by 18% (compared to a
19% increase in non-STEM subjects).

In 2006/07, the UK HE system produced almost a quarter million STEM qualifiers:
almost 131,000 First Degree qualifiers; almost 63,000 Other Undergraduate
qualifiers; over 37,000 Masters qualifiers; and almost 12,000 PhD qualifiers.

Most subjects have been faring well. In particular, there have been increases at all
levels of study in the number of graduates in Physics, Biology and Mathematics
(except for Biology at PhD level). Chemistry and Engineering have also seen
increases at all levels, except for First Degree qualifiers and (in the case of
Chemistry) of Other Undergraduates.

However, the story is not uniformly positive. As mentioned in the previous
paragraph, there have been falls in the number of First Degree graduates in
Chemistry and Engineering, but also in Computer Science. In fact, the number of
Computer Science graduates has also been falling at Other Undergraduate and
Masters level (but has seen significant growth at PhD level).

% The supply of STEM graduates has been heavily debated in the past (e.g. the Royal Society’s “A Degree of
Concern”, Sainsbury Review of Science and Innovation, DfES’ “The Supply and Demand for STEM Skills in the UK
Economy”) , and much of this debate has focused on the fact that comparisons over time have been obscured by the
introduction of the new JACS subject classification in 2002/03, which made the construction of longer time series
spanning both the years before and after 2002/03 impossible. Although both the Royal Society and Sainsbury have
tried to overcome these problems by commissioning re-apportioned data from HESA to make the time series more
consistent, there is, in actual fact, very little disagreement about the subjects which have experienced both absolute
and relative declines over time. For an adjusted time series since 1994/05 to 2005/06 we refer the reader to table 7.2
of Lord Sainsbury’s “The Race to the Top - A Review of Government’s Science and Innovation Policies”
(http://www.hm-treasury.gov.uk/d/sainsbury_review051007.pdf).
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The proportion of qualifiers in STEM that come from abroad (EU and Other Overseas
countries) has been increasing. However, the proportion of overseas students in
non-STEM subjects is larger, and has grown faster over time.

The growth in STEM qualifiers has tended to be slower than growth in non-STEM
qualifiers (although this is only true for First Degree qualifiers - not for any of the
other levels of study), and there has been strong growth in some of the less
traditional STEM subjects (e.g. Sports Science, Psychology and Forensic Science).

Recent Trends in STEM First Degree Entrants and Qualifiers

Table 9 provides a five year time series of First Degree qualifiers from UK Higher
Education Institutions (HEIs). These figures exclude “other undergraduates” (HND,
Foundation Degrees), but include students from all domiciles. In addition, the figures
exclude the Open University due to inconsistencies in their method of recording

subject of study over the time period.

- C » 9 D O - (
( - 8 I #
Growth
. 2002/03
Subject of Study 2002/03(2003/04{2004/05[2005/06(2006 /07, i
2006/07
Medicine and Dentistry 6,175 7,005 7445 7,700 8,260 34%
Subjects allied to medicine 23,665 24,705 27,865 29,775 30,460 29%
Biological Sciences 23,725 24,925 26,375 26,975 28,135 19%
Biology 4430 4,480 4,580 4445 4,670 5%
Sports Science 3,745 4,975 5630 6,210 6,325 69%
Psychology (not solely as a social science) 8900 9,680 10,615 11,345 11,655 31%
Veterinary Science 560 660 690 680 645 15%
Agriculture and related subjects 2,150 2,415 2225 2,140 2,185 2%
Physical Sciences 12,475 11,980 12,200 12,530 12,270 -2%
Chemistry 2,955 2,735 2,705 2520 2,665 -10%
Physics 2,205 2,180 2,225 2345 2,255 2%
Forensic and Archaeological Science 385 520 745 1,195 1,445 276%
Mathematical Sciences 5,100 5,150 4,990 5,260 5,385 6%
Computer Science 18,240 20,010 19,775 18,495 16,255 -11%
Engineering and Technology 19,455 19,585 19,340 19,535 19,495 0%
Engineering 17,520 17,560 17,300 17,345 17,120 -2%
Technology 1,940 2,030 2,040 2,190 2,380 23%
Architecture, Building and Planning 6,555 6,735 6565 7,365 7,615 16%
TOTAL STEM 118,105 123,165 127,475 130,450 130,705 11%
TOTAL NON-STEM 156,340 161,825 169,540 175,460 179,960 15%
TOTAL 274,445 284,990 297,015 305,910 310,665 13%
% STEM 43% 43% 43%  43%  42%

Source: Higher Education Statistics Agency (HESA) Student Record.

(1)Figures exclude those qualifying from the Open Univeristy due to inconsistencies in their method of recording subject of

study over the time period.
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In terms of the output from the system, Table 9 suggests that just over 130,000
people obtained a First Degree qualification in a STEM subject in 2006/07. This
represents approximately 42% of all First Degrees obtained that year. This
proportion has declined slightly over the past few years, as the number of First
Degree STEM qualifiers has increased less fast (11%) than the number of qualifiers
in non-STEM First Degree subjects (15%).

The breakdown of the qualifiers by STEM subject shows that Subjects Allied to
Medicine, Biological Sciences, Engineering and Technology, Computer Science and
Physical Sciences are the five largest subject groups.

@ , & O , 9 & 1 >
+223 2A

Agriculture and related

) ) subjects Veterinary Science
Mathematical Sciences 2% 0%

4%

Architecture, Building and
Planning
6%

Subjects allied to
medicine
24%
Medicine and Dentistry
6%

Physical Sciences
9%

Biological Sciences
22%

Computer Science
12%

Engineering and
Technology
15%

The 130,000 First Degree qualifiers in STEM include: over 17,000 Engineers, almost
5,400 Mathematicians, 4,700 Biologists, 2,700 Chemists and 2,300 Physicists. In the
“newer” subjects, they also include nearly 16,000 Psychologists, 10,000 Sports
Scientists and almost 2,400 Forensic and Archaeological Scientists.

If we look at changes over time in specific subjects, we find that, over the past 5
years, the biggest losses have been in Computer Science (-11%), Chemistry (-10%)
and Engineering (-2%), but there have been gains in Physics (+2%), Biology (+6%)
and Mathematics (+8%) (although these gains are less than growth in First Degree
qualifiers overall, meaning that these subjects are losing ground as a proportion of
the total). There have also been large increases in Psychology (+31%), Sports
Science (+69%) and Forensic and Archaeological Science (+276% - although this
growth is from a very low base).
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Although what we are ultimately interested in is qualifiers — i.e. the “output” of the
system — it is useful to look at entrants as well since they give an indication of how
the future output of the system may change. Table 10 shows a five year time series
of entrants to UK Higher Education Institutions (HEIs). As was the case for Table 9,
these figures exclude “other undergraduates” (HND, Foundation Degrees), but
include students from all domiciles. In addition, the figures exclude the Open
University due to inconsistencies in their method of recording subject of study over
the time period.

Table 10 shows that the number of entrants to STEM First Degree courses has been
growing less fast (2%) over the past five years than the number of entrants to non-
STEM First Degree courses (5%). The data also suggests that there are continued
falls in Engineering (-8%) and Computing Science (-34%). Entrants to Chemistry
seem to have stabilised (0% growth over the past five years). By contrast, Physics
(+2%), Biology (+5%) and Mathematical Sciences (+17%) continue to grow, as have
entrants to Psychology (+10%), Sports Science (+67%) and Forensic and
Archaeological Science (+166%).
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Growth
Subject of Study 2002/03]2003/04)2004/05] 2005/06/2006/07 200_2/03
2006/07
Medicine and Dentistry 8,230 9,030 9,230 9,555 9,550 16%
Subjects allied to medicine 35,470 40,880 41,385 44,120 39,670 12%
Biological Sciences 34,610 35,845 36,525 39,515 39,320 14%
Biology 6,165 6,340 6,370 6,900 6,485 5%
Sports Science 5,955 7505 8,045 9475 9,965 67%
Psychology (not solely as a social science) 14,475 15,155 15,700 16,850 15,980 10%
Veterinary Science 835 415 830 845 940 13%
Agriculture and related subjects 2585 2,815 2,740 2,920 2,695 4%
Physical Sciences 16,595 16,525 16,050 17,615 17,180 4%
Chemistry 4,025 3,845 3,665 4,030 4,020 0%
Physics 2,990 3,030 2,905 3,045 3,040 2%
Forensic and Archaeological Science 885 1,350 1,860 2,365 2,365 166%
Mathematical Sciences 6,345 6,600 6,990 7,285 7,400 17%
Computer Science 30,205 26,920 23,160 21,200 19,885 -34%
Engineering and Technology 27,985 27,065 27,190 27,215 26,565 -5%
Engineering 25,325 23,965 24,260 23,990 23,365 -8%
Technology 2,720 3,100 2,930 3,225 3,200 18%
Architecture, Building and Planning 8,875 9,885 10,410 12,060 11,830 33%
TOTAL STEM 171,745 175,980 174,505 182,320 175,030 2%
TOTAL NON-STEM 225,520 229,695 232,040 244,805 236,600 5%
TOTAL 397,260 405,675 406,545 427,125 411,635 4%
% STEM 43%  43% 43%  43% 43%

Source: Higher Education Statistics Agency (HESA) Student Record.
Notes: Figures are on a HESA Standard Registration Population basis.
S Figures exclude entrants from the Open University due to inconsistencies in their method of recording subject of study over

Table 11 and Table 12 below provide qualifier data for: (i) “other undergraduates”;
and (ii) First Degree qualifiers from UK-domiciled students only. Overall, the picture
is relatively similar to that for First Degree qualifiers from all domiciles. We observe
that “other undergraduates” in STEM are concentrated mainly in Subjects Allied to
Medicine, and some in Computer Science and Engineering as well. Interestingly,
there has been quite substantial growth (+11%) in “other undergraduate” engineering
qualifiers. It is also worth noting that, for other undergraduates, STEM qualifiers are
growing faster than non-STEM qualifiers, although that is mainly due to the large
growth in qualifiers from Subjects Allied to Medicine.

Turning our attention to UK-domiciled First Degree qualifiers, we note that for nearly
all STEM subjects and subject groups, the growth (or fall) in qualifiers has been lower
(higher) than for First Degree qualifiers from all subjects. This suggests that an
increasing proportion of STEM First Degree qualifiers are coming from the EU and
other overseas countries. In 2002/03, 11.7% of STEM First Degree qualifiers were
EU/other overseas, compared to 12.3% in 2006/07. However, this trend is not
specific to STEM subjects. In fact, the growth in the proportion of First Degree
qualifiers from EU and Other Overseas countries has been larger in non-STEM
subjects than in STEM subjects: from 11.6% in 2002/03 to 14.0% in 2006/07 (see
Annex 1).
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Subject of Study 20%2/0 2003/04{2004/05|2005/06/2006/07 200_2/03
2006/07
Medicine and Dentistry 145 105 110 135 175 21%
Subjects allied to medicine 31,880 40,375 43,230 44,310 41,995 32%
Biological Sciences 2,010 2,340 2,840 3,095 3,685 83%
Biology 435 440 500 535 525 21%
Sports Science 480 570 710 885 1,220 155%
Psychology (not solely as a social science) 605 795 1,040 1,295 1,510 150%
Veterinary Science 50 15 10 0 0 -100%
Agriculture and related subjects 1,310 1,235 1,315 1,295 1,340 2%
Physical Sciences 1425 1,175 1,190 1,345 1,405 -1%
Chemistry 375 355 400 235 250 -34%
Physics 45 35 55 70 65 41%
Forensic and Archaeological Science 15 75 120 275 475 2602%
Mathematical Sciences 445 425 495 475 480 8%
Computer Science 6,890 6,510 5,830 4,970 5,075 -26%
Engineering and Technology 4635 4,605 4945 4,725 5,145 11%
Engineering 4140 4,175 4,390 4,095 4,605 11%
Technology 490 430 555 630 540 10%
Architecture, Building and Planning 2,025 2,435 2445 2,775 3,565 76%
TOTAL STEM 50,820 59,220 62,410 63,125 62,3875 24%
TOTAL NON-STEM 44750 47,205 52,210 51,160 52,450 17%
TOTAL 95,565 106,425 114,620 114,285 115,325 21%
% STEM 53% 56%  54%  55%  55%

Source: Higher Education Statistics Agency (HESA) Student Record.

M Figures exclude those qualifying from the Open Univeristy due to inconsistencies in their method of recording subject of

study over the time period.
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Table 12: First Degree Qualifiers from UK Higher Education Institutions,
Excluding the Open University (1), UK-Domiciled Students

Only
Growth
Subject of Study 2002/03 2003/04 2004/05 | 2005/06 | 2006/07 2002/03 -
2006/07
Medicine and Dentistry 5,620 6,445 6,780 7,005 7,500 33%)
Subjects allied to medicine 22,355 23,485 26,360 27,885 28,500 27%)
Biological Sciences 22,270 23,425 24,945 25,310 26,240 18%
Biology 4,155 4,230 4,335 4,135 4,345 5%
Sports Science 3,650 4,860 5,520 6,055 6,150 69%
Psychology (not solely as a social science) 8,325 9,075 10,075 10,710 10,950 32%
Veterinary Science 505 605 635 635 595 18%
Agriculture and related subjects 1,950 2,235 2,075 1,970 2,000 2%
Physical Sciences 11,770 11,240 11,455 11,670 11,440 -3%
Chemistry 2,760 2,550 2,525 2,325 2,420 -12%
Physics 2,055 1,995 2,075 2,145 2,055 0%
Forensic and Archaeological Science 360 500 720 1,135 1,385 283%
Mathematical Sciences 4,670 4,665 4,400 4,440 4,550 -3%
Computer Science 15,645 16,930 16,620 15,515 13,585 -13%
Engineering and Technology 14,050 14,445 14,065 13,655 13,750 -2%
Engineering 12,465 12,720 12,340 11,780 11,690 -6%
Technology 1,585 1,730 1,725 1,875 2,060 30%
Architecture, Building and Planning 5,430 5,620 4,635 6,155 6,460 19%
TOTAL STEM 104,260 109,095 111,965 114,240 114,620 10%)
TOTAL NON-STEM 138,145 142,380 148,870 151,565 154,685 12%
TOTAL 242,405 251,480 260,835 265805 269,305 11%
% STEM 43% 43% 43% 43% 43%

Source: Higher Education Statistics Agency (HESA) Student Record.

MFigures exclude those qualifying from the Open Univeristy due to inconsistencies in their method of recording subject of study over the time period.

Recent Trends in STEM Postgraduate Qualifiers

In this section, we turn to the number of Masters and PhD qualifiers produced in
STEM subjects in the last five years for which data are available.
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Growth
Subject of Study 2002/03 | 2003/04 | 2004/05 | 2005/06 | 2006/07 | |2002/03 -
2006/07
Medicine and Dentistry 1,525 1,855 2,015 2,255 2,350 54%
Subjects allied to medicine 3,215 3,910 4,095 4,430 4,930 53%
Biological Sciences 3,880 4,515 4,810 5,485 5,595 44%
Biology 580 545 640 760 750 29%
Sports Science 230 285 365 445 445 94%
Psychology (not solely as a social science) 1,990 2,305 2,370 2,855 2,780 40%
Veterinary Science 55 45 75 75 80 46%
Agriculture and related subjects 785 900 895 910 870 11%
Physical Sciences 2,765 3,310 3,370 3,510 3,540 28%
Chemistry 375 450 430 395 410 8%
Physics 290 305 335 335 340 17%
Forensic and Archaeological Science 295 350 440 575 595 101%
Mathematical Sciences 760 975 1,265 1,120 1,200 58%
Computer Science 6,490 6,365 6,790 6,485 6,145 -5%
Engineering and Technology 6,270 7,635 8,960 9,375 9,215 47%
Engineering 5,435 6,835 8,145 8,555 8,430 55%
Technology 830 800 810 825 790 -5%
Architecture, Building and Planning 1,850 2,225 2,630 3,290 3,305 79%
TOTAL STEM 27590 31,740 34,900 36935 37,235 35%
TOTAL NON-STEM 52,930 61,610 65885 69270 71,375 35%
TOTAL 80,520 93,350 100,790 106,200 108,610 35%
% STEM 34% 34% 35% 35% 34%

(1) Figures include dormants - in 2006/07 12% qualified from dormant modes of study.
In addition to the figures here, there were 2,044 Masters qualifiers at the OU in 2006/07
Source: HESA Student Record

Masters qualifiers have increased by 35% over the past five years, and this growth
has been the same for both STEM and non-STEM subjects, meaning that the
proportion of Masters that were in STEM subjects has stayed at around 34% over the
period. STEM represents a relatively low proportion of all Masters qualifiers (in
comparison to the proportion of STEM in undergraduate qualifications) due to the
large numbers of students qualifying with Business and Administrative Studies
Masters qualifications (in 2006/07, these represented over one quarter of all Masters
qualifiers!)

In 2006/07, over 37,000 Masters were awarded in STEM subjects, of which one
quarter were in Engineering and Technology. There were also 750 students who
gained in Masters qualification in Biology, just over 400 in Chemistry, almost 350 in
Physics, and 1,200 in Mathematical Sciences. There were also nearly 450 Masters
awarded in Sports Sciences, almost 2,800 in Psychology, and 600 in Forensic and
Archaeological Science.
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Over the period 2002/03 to 2006/07, there has been growth in Masters qualifiers in
nearly all STEM subjects, although the growth in Biology (29%), Chemistry (8%) and
Physics (17%) has been slower than the average. The only subjects which have
seen a fall in the number of Masters qualifiers are Computing and Technologies (-5%
for both subject groups).

Turning now to PhD qualifiers, it is clear that the vast majority of PhD’s are awarded
in STEM subjects — in fact, STEM PhD qualifiers outnumber non-STEM qualifiers by
a ratio of about two to one, and this ratio has remained stable over the past five
years. In 2006/07, there were almost 12,000 PhD qualifiers in STEM subjects,
including over 1,000 in Chemistry, over 650 in Physics, over 450 in Mathematical
Sciences, and over 2,100 in Engineering.

40



" 6% ., -, 9 Do( ! - 8
# +22+2/ +223 2A

Growth
Subject of Study 2002/03 | 2003/04 | 2004/05 | 2005/06 | 2006/07 | | 2002/03 -
2006/07
Medicine and Dentistry 1,360 1,530 1565 1,745 1,730 27%
Subjects allied to medicine 885 875 930 905 955 8%
Biological Sciences 2,350 2380 2470 2470 259 11%
Biology 680 630 610 625 670 -1%
Sports Science 45 70 70 80 85 78%
Psychology (not solely as a social science) 775 730 795 825 895 15%
Veterinary Science 70 60 95 85 80 12%
Agriculture and related subjects 230 260 215 230 175 -24%
Physical Sciences 2,160 2265 2315 2275 2,385 10%
Chemistry 995 1,035 1,020 965 1,040 5%
Physics 605 565 555 630 660 9%
Forensic and Archaeological Science 40 45 50 40 50 25%
Mathematical Sciences 370 415 410 445 465 27%
Computer Science 370 465 545 710 715 92%
Engineering and Technology 2,005 2,030 2,006 2190 2,385 19%
Engineering 1,73 1,795 1,800 1950 2,135 23%
Technology 270 235 205 240 250 -8%
Architecture, Building and Planning 170 185 240 195 250 44%
TOTAL STEM 9,970 10465 10,780 11,255 11,730 18%
TOTAL NON-STEM 4,785 4680 4860 5130 5,680 19%
TOTAL 14,755 15145 15,640 16,385 17,405 18%
% STEM 68% 69% 69% 69% 67%

(1) Including dormants - in 2006/07 22% qualified from dormant modes of study.
In addition to the figures here, there were 138 PhD qualifiers at the OU in 2006/07
Source: HESA Student Record

Overall, the number of PhD’s awarded in STEM subjects has increased by 18% over
the past five years, and there has been particularly strong growth in PhD’s in
Medicine and Dentistry, Mathematical Sciences, Computer Science and Engineering.
The growth rates in subjects like Sports Science and Forensic and Archaeological
Science are very high (78% and 25% respectively), but need to be set in the context
of the relatively small numbers of students doing these subjects at PhD level. A
number of subjects have seen a fall in the number of PhD qualifiers (Biology (-1%),
Agriculture and Related Subjects (-24%) and Technology (-8%)). In addition, a
number of subjects, despite growing, have lost ground relative to the total number of
PhD’s awarded: Chemistry (5%) and Physics (9%) are particularly worth mentioning.

As for First Degree qualifiers, an increasing proportion of Masters and PhD qualifiers
in STEM subjects come from EU and Other Overseas countries: 49.9% of Masters
qualifiers in 2006/07 were international students (compared to 41.1% in 2002/03);
and 37.5% of PhD qualifiers in 2006/07 came from overseas (compared to 34.4% in
2002/03). Again, however, the proportion of EU and Other Overseas students is
larger in non-STEM subjects (56.4% of Masters qualifiers and 48.3% of PhD
qualifiers), and these have also increased over time (see Annex 1).
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International Comparisons

In 2002, Roberts pointed out that, compared to its competitors, the UK has a
relatively high proportion of graduates in scientific and technical disciplines. This
continues to be the case

The OECD provides estimates of the number of science graduates per 100,000 25-
to-34-year-olds in employment, which provides a way of gauging the recent output of
high-level skills from different education systems. With 2,290 science graduates per
100,000 employed 25-to-34-year-olds, the UK does better then Japan (1,612)
Germany (1,423) and the United States (1,368). Only six nations do better, including
France (2,706) and Korea (3,863).
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Source: Adapted from: OECD Education at a Glance 2008, Table A3.6. Science fields include life sciences; physical
sciences, mathematics and statistics; computing; engineering and engineering trades, manufacturing and processing,
architecture and building.

The above chart represents science graduates as a proportion of the total population
(i.e. whether graduate or non-graduate) — and so may be affected by the proportion
of people in the general population that have achieved graduate qualifications.
However, even when we look at those with undergraduate and postgraduate
qualifications only, we find that the UK has a higher than average proportion of
graduates with science and engineering qualifications:
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Adapted from: OECD Education at a Glance 2008, Table Al1.4. Science fields include: Science (life sciences,
mathematics and statistics, computer science), Engineering and Agriculture, but not health and welfare. Not all
countries returned information on the distribution by fields of study (notable gaps in the data include: Japan, Korea,
and the United States).
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STEM subject choice in HE is, to a large extent, determined by subject choice earlier
on in the educational system. For instance, in order to study a BSc in Chemistry,
most Universities will expect an A level in Chemistry and in at least one more
science/mathematics A Level. Therefore if not enough young people qualify with the
appropriate combinations of A Level subjects, then this will limit the number of First
Degree entrants to STEM courses in HE. In addition, a number of young people may
qualify with science and mathematics A Levels, but then choose not to study STEM
subjects in HE. Both of these issues are discussed in this section.

The Supply of Science and Mathematics A Levels

Table 15 shows the evolution of the number of A Level entries since 1976%. This
shows how the number of entries in Biology and Chemistry are higher now than they
were in 1976, although not as high as they were in the late 1990s. A Level entries

% Data for Mathematics is provided from 1996. Prior to 1996 for all subjects, DCSF data is not directly comparable to
later years. Firstly earlier data either covers only A Level students aged 17 or alternatively all A Level entries
regardless of entrant age. Thus a comparison with later years has required the corresponding entries amongst 16-18
year olds to be estimated —by calculating what proportion of all A Level entries were for 16-18 year olds in 1996 and
applying this to earlier years.

In addition for mathematics, for years prior to 1996 there is often no distinction between entries for Mathematics and
Further Mathematics so the two series have to be inferred from an aggregate figure. However the uncertainty
involved in this process, combined with the fact that some commentators have suggested Mathematics A Level
entries were higher than the estimates suggest, leads us to limit the analysis of historical Mathematics A Level entries
to the period from 1996 onwards.
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Physics are down on their 1976 level. For more recent figures, Mathematics is
showing a revival similar to what it saw in the late 1990s, and the last year of data for
Physics A Level entries also spells some positive news.

- 1> ($= ¢ 3. GE 8 -
& O
Biology Chemistry Physics Maths
# Annual Change # Annual Change # Annual Change # Annual Change
1976 29,299 32,814 40,218
1977 34,020 16% 36,982 13% 43,377 8%
1978 34,996 3% 37,650 2% 43,876 1%
1979 35,782 2% 39,745 6% 46,899 7%
1980 36,878 3% 40,804 3% 48,535 3%
1981 38,151 3% 42,587 4% 50,701 4%
1982 39,702 4% 44,661 5% 53,615 6%
1983 42,129 6% 45,380 2% 53,365 0%
1984 41,274 -2% 45,642 1% 52,648 -1%
1985 39,309 -5% 43,739 -4% 49,836 -5%
1986 34,840 -11% 40,431 -8% 43,968 -12%
1987 34,639 -1% 37,782 -7% 40,947 1%
1988
1989 33,789 35,522 38,618
1990 36,823 9% 38,219 8% 38,618 0%
1991 34,520 -6% 35,892 -6% 35,463 -8%
1992 37,653 9% 34,627 -4% 33,693 -5%
1993 37,081 -2% 33,803 -2% 31,995 -5%
1994 39,884 8% 34,040 1% 30,092 -6%
1995 42,092 6% 35,675 5% 29,439 -2%
1996 43,398 3% 34,677 -3% 28,400 -4% 54,125
1997 47,598 10% 36,429 5% 28,777 1% 56,050 4%
1998 48,897 3% 37,103 2% 29,672 3% 56,589 1%
1999 47,192 -3% 35,831 -3% 29,552 0% 56,100 -1%
2000 46,190 -2% 35,290 -2% 28,191 -5% 53,674 -4%
2001 44,592 -3% 33,871 -4% 28,031 -1% 54,157 1%
2002 45,407 2% 32,324 -5% 27,860 -1% 44,156 -18%
2003 43,902 -3% 31,065 -4% 26,278 -6% 44,453 1%
2004 44,235 1% 32,130 3% 24,606 -6% 46,017 4%
2005 45,664 3% 33,164 3% 24,094 -2% 46,037 0%
2006 46,624 2% 34,534 4% 23,657 -2% 49,805 8%
2007 46,883 1% 35,145 2% 23,932 1% 53,460 7%

Source: DCSF, see footnote 25

The number of entries in science and mathematics A Levels will depend on the
preferences of pupils, but also on the number of young people in the cohort: the
larger the cohort, the more A Level entries in science and mathematics we may
expect. Figure 13 below shows how the cohort size increased up to the early 1980s,
but fell dramatically after that, only to pick up again by the late 1990s. The most
recent cohort sizes are still slightly smaller than those we saw in the late 1970s.
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Figure 14 below illustrates how the proportion of an age cohort taking A Levels in
Physics, Chemistry and Biology has changed since 1976. The graph is indexed (with
the base year being 1976), which means that the lines show changes relative to the
1976 level. The graph shows that the proportion of young people in a cohort who do
an A Level in Biology has dramatically increased since 1976, and that the proportion
of a cohort taking an A level in Chemistry is now also higher than it was in 1976. The
proportion of a cohort doing an A Level in doing Physics has dropped dramatically.
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In order to examine the extent to which young people with the requisite A Level
qualifications continue to study STEM in HE, we focus on the subject choices of a
cohort of English-domiciled individuals who were 15 and in the maintained sector in
2001/02 and could have been in HE at 19°. It is important to stress that this analysis
(because of data availability) only applies to English-domiciled students in the
maintained sector, and so the numbers of students studying science will not be
directly comparable with any of the tables presented earlier on in this section.

Figure 15 below shows how this cohort (of 560,600 young people) progresses (or
not) through A Level qualifications and into HE. Percentages on the arrows show the
progression probability from one node to the next. The percentages and figures
inside the boxes add up to 100% (and 560,600) for each column (although the use of
rounding will have led to small discrepancies). Finally, the small boxes on the far right
show the average point score®’ attainment of these individuals in their 8 best GCSEs.
So, for example, young people who do 100% STEM in HE with 2 Science A Level
passes achieved 55 points in their 8 best GCSEs. By comparison, someone with
eight As at GCSE would have a total of 64 points. This diagram shows how higher
GCSE attainment tends to be associated with more A Level passes in Science
subjects. However, holding the number of science A Level passes someone has
constant, we find very little difference in GCSE attainment between those who do
STEM in HE and those who don't.

% The data used is recently matched school administrative data (National Pupil Database and School Census) and
Higher Education Administrative data (HESA). This dataset holds detailed information for around 560,000 individuals
on the subjects they studied at GCSE and at A Level (as well as on the grades they achieved in these), and whether
or not they were in HE at the ages of 18 and/or 19.

2 GCSE point score refers to the old system of calculating the total sum of an individual's GCSEs, where A*=8, A=7,
B=6, C=5, D=4, E=3, F=2, G=1.
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Note: All percentages are rounded to the nearest integer. Numbers are rounded to the nearest 100.

Figure 15 clearly shows how the greatest “leakage” from the system is the
proportion of young people that do not go on to attain any A Level qualifications at all:
the vast majority of our cohort (372,900, or two thirds) do not attain a single A Level
pass A-E (although some of them may still obtain other Level 3 qualifications). It is
important to stress, however, that these young people may still go on to attain other
types of Level 3 or vocational qualifications which, unfortunately, it is not yet possible
to fully capture in our dataset. This explains why some of these young people will
still be in HE at age 19. However, 95% of these young people will not be in HE at the
age of 19.

The second greatest “leakage” from a STEM perspective are the 71% who achieve at
least one A Level pass, but not in a science subject: these represent around 133,900
individuals®®.

% By Science A Levels, we mean: Physics, Chemistry, Biology and Mathematics.
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10% (or around 53,800) of the cohort attain at least one A Level pass in a science
subject. This includes: around 26,400 young people with one science A Level pass;
17,800 with two science A Level passes; 8,900 with three science A Level passes;
and 700 with four science A Level passes.

Not all young people with science A Levels will go on to study STEM in HE?, and
some people with no science A Levels will end up studying STEM — although the
likelihood of studying STEM in HE increases with the number of science A Level
passes the individual has. The data shows that 11% of those with no science A Level
passes will do STEM in HE, compared to:

e 36% of those with one science A Level pass;

e 69% of those with two science A Level passes;

e 84% of those with three science A Level passes;

e 91% of those with four science A Level passes;

The figures also show that, at the age of 19, around 40% of those with at least one
science A Level pass are not doing any STEM in HE (not even a joint STEM/non-
STEM course). Of those with at least two science A Levels, 22% are not doing STEM
in HE at age 19 — or almost 6,200 individuals*®. When we focus on those with at least
2 B’s in science A Levels, this figure is reduced to 3,700.

These are not huge numbers. However, considering that, overall (including young
people from overseas, from the other UK countries, and from independent schools)
the annual intake to study Engineering is 23,500, 6,500 for Biology, 4,000 for
Chemistry, 3,000 for Physics, and 7,400 for Mathematics, it would seem that, apart
from increasing the number of young people studying science A Levels, at least
some gains could be made by increasing the conversion rate from science A Levels
to STEM subjects in HE. The question is clearly how easy that would be, considering
that the progression rate to STEM in HE for those with STEM A levels is already very
high. Money might be more efficiently spent earlier down the system trying to get
more young people to study A Levels in the first place.

Gender Differences

Women outnumber men in HE*!, and in almost every single subject within HE. Table
16 below breaks down the data contained in Table 10 by gender and shows how,
even within STEM, women outnumber men in Medicine and Dentistry, Subjects Allied
to Medicine, most Biological Sciences, Veterinary Science, and Agriculture and
Related Subjects. However, men still outhumber women in Physics and Chemistry, in
Mathematics, Computing Science, and in Engineering, and in Architecture, Building
and Planning. Overall, there are slightly more men in STEM subjects than women.

# Our data only includes those who study STEM in a Higher Education Institution. This will exclude anyone doing a
Level 4 STEM-related course in a Further Education College. The “not in HE” category may also include some young
Eeople who have decided to defer entry into Higher Education.

® See Annex 2 for a breakdown of subjects studied by these people.

% For a detailed treatment of gender gaps in Higher Education participation in England see Broecke, S. and J.
Hamed (2008): “Gender Gaps in Higher Education Participation An Analysis of the Relationship between Prior
Attainment and Young Participation by Gender, Socio-Economic Class and Ethnicity”, DIUS Research Report 0814.
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Subject of Study Female Male
Medicine and Dentistry 59% 41%
Subjects allied to medicine 79% 21%
Biological Sciences (including Sports Sscience, Psychology and Others) 62% 38%
(C1) Biology 60% 40%
(C6) Sports Science 37% 63%
(C8) Psychology (not solely as a social science) 80% 20%
(C9) Other Biological Sciences 54% 46%
Veterinary Science 79% 21%
Agriculture and related subjects 65% 35%
Physical Sciences (inc Chemistry and Physics) 42% 58%
(F1) Chemistry 42% 58%
(F3) Physics 21% 79%
(F4) Forensic and Archaeological Science 63% 37%
Mathematical Sciences 40% 60%
Computer Science 18% 82%
Engineering and Technology 15% 85%
Engineering 12% 88%
Technology 34% 66%
Avrchitecture, Building and Planning 31% 69%
TOTAL STEM 49% 51%
TOTAL NON-STEM 60% 40%
TOTAL 55% 45%
% 'science’ 44% 56%

Source: HESA Student Record

To see what role earlier subject choice plays in the differences in subjects studied in
HE between men and women, we have reproduced the tree diagram presented in
Figure 15 separately for males and females (see Annex 3). We find that women are
more likely to attain A Level passes than men (which explains why more of them are
in HE), but that these are less likely to be in science subjects. So, even though men
are less likely to achieve A Level passes in the first place, there are slightly more
men with science A Level passes than there are women with science A Level
passes.

Interestingly, of those who achieve science A Levels, women are more likely than
men to continue to study STEM in HE. This is mainly because men are less likely to
be in HE at 19 compared to women. Once we restrict our analysis to those who are
in HE, we find that women with science A Level passes are about as likely to do
STEM subjects in HE as men with science A Levels. Interestingly, of those who
entered HE through the non-A Level route, men are considerably more likely to do
STEM in HE than women. As pointed out above, however, there are differences
between men and women in terms of the types of STEM subjects studied in HE.*

This suggests that policies to increase STEM uptake in HE might have to be gender-
specific. The number of men and women achieving STEM A Levels is about similar
and the proportion of these going into HE is similar as well. However, in the case of
men, there is a case to try and get more to study A Levels in the first place. In the

%2 A detailed analysis of subject choice by gender is beyond the scope of the present report. However, DIUS are
currently undertaking research to look at the impact of gender on subject choice in HE (part-funded by the ESRC),
which will report in the Autumn of 2009.
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case of women, more could be done to influence the subject choice of those doing A
Levels already.

Demographics

We have argued that the number of young people with the right qualifications is crucial to
maintain a healthy supply of STEM graduates. At a more basic level, however, the
number of STEM graduates (and graduates overall) will depend on demographic
changes and the number of young people in the general population who could potentially
enter the system. A recent report by Universiies UK* estimated that, due to
demographic changes in the 18-20 year old population, enrolments among full-time
undergraduates will not increase significantly between now and 2027, and that in the
period between 2009 and 2020, there will be a very significant downturn in the relevant
young populations in all four countries of the UK. The only growth that may realistically be
projected over the next twenty years is among part-time undergraduates, as a result of
the assumed increase in the population aged 30-39. Considering that, in 2005/06, just
over half of all student enrolments (including postgraduate) were on full-time
undergraduate programmes and around a quarter were on part-time undergraduate
programmes, these projected demographic changes are likely to present a significant
additional obstacle to any attempts at increasing the number of STEM graduates in the
UK.

3 UUK(2008): “The future size and shape of the higher education sector in the UK: demographic projections”, UUK
Research Report.
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D. Labour market outcomes for STEM qualifications

This section looks at the extent to which the supply of STEM skills outlined in section
C is meeting employer demand for these skills. The labour market outcomes of
STEM graduates are explored, including employment rates, occupations, and
earnings.

The analysis suggests that graduates overall have very high employment rates, with
relatively little difference between the employment rates of STEM graduates and non-
STEM graduates. Wage returns to Medicine, Physical Sciences, Mathematics,
Computing, and Engineering are higher than average, whereas Biology, other
Biological Sciences (like Psychology) and Nursing tend to have lower than average
salaries. Overall, STEM graduates tend to have higher earnings than non-STEM
graduates.

Analysis which controls for other factors associated with earnings differences
between graduates (including prior attainment and institution studied at, gender,
ethnicity, socio-economic class, age, etc...) suggests that STEM graduates still earn
more than non-STEM graduates - but only if they work in science or finance
occupations.

The premium for scientists who work in science occupations is consistent with the
claim that there is a shortage of science graduates to work in these fields. However,
the analysis indicates that a large proportion of science graduates do not work in
science occupations. Around half of STEM graduates work in science occupations
three and half years after qualifying. Even factoring in STEM graduates who work in
finance (around 4-8%) and in teaching (around 9%), this still leaves a significant
proportion of STEM graduates working in non-STEM related occupations of around
34%-38%.

While there are high returns to science graduates who work in science occupations,
and employers frequently claim they face problems in recruiting science graduates,
there appears to be a large proportion of science graduates who work in non-science
occupations (and do not get a premium for doing so).

Preliminary evidence on over-education, job satisfaction, unemployment since
graduation, and satisfaction with degree subjects studied, suggests that the most
likely explanation is some kind of mismatch between the type of skills STEM
graduates have, and the type of skills sought in science occupations. However,
further research in this area is required to better understand the various pull and
push factors that are at play.

( 7 &0 =

The first indicator of the “demand” for STEM graduates is their employment rates. If
STEM employment rates are higher than those for non-STEM graduates, then this
suggests that their skills are in relatively high demand. Evidence from the Labour
Force Survey (LFS) 2008 for the UK working age population suggests that
employment rates for graduates overall are very high, with relatively little difference
between the employment rates of STEM graduates (89%) and non-STEM graduates
(87%).
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Looking at recent graduates only (those who qualified from First Degree courses in
2006/07), we find that, although the overall proportion assumed to be unemployed six
months after graduating is very low (5.6%), Computer Science (9.7%) Engineering
and Technology (6.1%), and Physical Sciences (6.1%) First Degree graduates have
higher than average unemployment rates. The unemployment rates for Engineering
and Technology and Physical Sciences graduates have decreased substantially
since 2002/03 (by 3.5 and 1.7 percentage points, respectively). This would suggest
that the fall in the number of graduates/entrants in those subjects was not entirely
irrational on the part of students. By contrast, the unemployment rates of Medicine
and Dentistry (0.2%), Veterinary Sciences (1.9%) and Architecture, Building and
Planning (3.1%) graduates are significantly below the average for all subjects.

. A D (
: +22+2/ 4223 2A
2002/03 2003/04 2004/05 2005/06 2006/07

Medicine and Dentistry 0.2% 0.1% 0.2% 0.2% 0.2%
Veterinary Science 2.9% 3.7% 2.7% 2.1% 1.9%
Education 2.9% 3.1% 3.0% 3.2% 2.8%
Architecture, Building & Planning 4.2% 3.3% 3.8% 3.4% 3.1%
Subjects Allied to Medicine 2.3% 2.4% 2.8% 3.9% 3.2%
Law 3.8% 3.9% 4.0% 4.0% 3.7%
Combined 4.1% 4.7% 4.5% 5.6% 4.8%
Agriculture and Related Subjects 5.3% 5.5% 5.3% 6.3% 5.3%
Biological Sciences 6.5% 5.8% 6.1% 6.3% 5.4%
Social Studies 6.4% 6.1% 6.4% 6.0% 5.6%
Languages 6.3% 6.1% 6.1% 6.1% 5.7%
Mathematical Sciences 7.1% 6.0% 6.5% 5.5% 5.7%
Historical and Philosophical Studies 7.0% 6.3% 7.0% 6.4% 6.0%
Physical Sciences 7.8% 7.2% 7.3% 6.7% 6.1%
Engineering and Technology 9.6% 8.2% 7.7% 7.3% 6.1%
Business and Administrative Studies 6.8% 6.3% 6.3% 6.3% 6.3%
Mass Communications and

Documentation 9.4% 8.7% 7.8% 8.0% 7.6%
Creative Arts and Design 10.4% 9.5% 9.7% 8.7% 8.2%
Computer Science 12.2% 10.8% 10.4% 10.5% 9.7%
Total 6.7% 6.2% 6.3% 6.1% 5.6%

Source: HESA Destinations of Leavers from Higher Education Institutions 2002/03 - 2006/07
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A second indicator of the demand for STEM graduates is the earnings they command
in the labour market. A number of studies have looked at earnings by subject of
study, and the most recent of these® suggests that returns to Medicine, Physical
Sciences, Mathematics, Computing, and Engineering are higher than average,
whereas Biology, other Biological Sciences (like Psychology) and Nursing tend to
have lower than average salaries.

For the purposes of this paper, additional analysis on the LFS 2008 and the
Longitudinal Destinations of Leavers from Higher Education (LDLHE) survey was

% See, for instance, Sloane and O'Leary (2004) and PWC (2005).
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carried out®®. Focusing on working age individuals (from all domiciles) with a First
Degree as highest qualification and who work full-time, LFS (Quarter 2, 2008) data
for the UK suggests that STEM graduates earn slightly more (£34,500 per annum)
than non-STEM graduates (£31,000 per annum). Medicine and Dentistry,
Engineering, Architecture, Building and Planning, Mathematics and Computing and
Physical Sciences are the STEM subjects with higher than average weekly earnings.
Biological Sciences and Subjects Allied to Medicine have below average graduate
earnings.
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Source: Labour Force Survey, Q2 2008, 16-59/64 employees only, UK

Focusing on UK-domiciled® First Degree students aged younger than 25 upon
graduation and in full-time employment, the LDLHE shows, once again, that STEM
graduates tend to earn more than non-STEM graduates. Figure 17 shows the
income distribution for STEM and non-STEM graduates, and suggests that STEM
graduates tend to earn higher salaries.

% There are also annual surveys of graduate cohorts carried out six months after graduation (Destinations of Leavers
from Higher Education (DLHE)) — however it is a widely held view that earnings data six months after qualifying does
not give a representative picture of graduate earning power. The advantage of the LFS is that it allows us to look at
the entire working age population and hence at people at different stages of their careers. The LDHLE, by contrast,
is a survey of graduates only, three and half years after graduating. The advantages of the LDLHE are the large
sample sizes and the richness of the data (particularly on prior qualifications).

% LDLHE includes only UK-domiciled graduates.
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More detailed analysis reveals that the STEM graduates who attract the highest
average salaries are those in: Medicine and Dentistry, Engineering and Technology,
Mathematics, and Architecture and Planning. Salaries of graduates in Subjects
Allied to Medicine are also surprisingly high — which may be due to the fact that
starting salaries of nurses compare relatively favourably with starting salaries of other
graduates.  The analysis also indicates that salaries of Sports Scientists,
Psychologists and other Biological Scientists are relatively low compared to the
average, but also that Physical Science graduates tend not to do very well in the
labour market. This latter finding does not square with evidence from the LFS (which
includes individuals from all ages), suggesting that perhaps in their early careers,
Physical Scientists earn less than their peers who studied other subjects.
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Subject of Study Average Annual Salary
Medicine and Dentistry 39,133
Subject Allied to Medicine 24 580
Biological Sciences 19,674
Biology 19,401
Sports Science 20,552
Psychology 19,285
Veterinary and Agriculture 22,199
Physical Sciences 21,612
Chemistry 22,530
Physics 24,252*
Forensic and Archaeological Science 21461*
Mathematical Sciences 24 693
Computer Science 22,792
Engineering and Technology 24,934
Engineering 25,298
Technology 21,568*
Architecture, Building and Planning 24 476
Social Studies 22,708
Law 24,362
Business and Administrative Studies 21,950
Mass Communication and Documentation 19,780
Linguistics 19,855
European Language 22,802
Non-European Languages 21,495*
Historical and Philosophical studies 21,028
Creative Arts and Design 19,520
Education 21,967
TOTAL 22,677

Source: LDLHE
Note: Sample restricted to full-time employees with annual salaries lower than £60,000.
* Not statistically significantly different from overall mean.
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The higher salaries that STEM graduates command in the labour market may have
very little to do with the subject they studied at university, and could instead be due to
other factors which are associated with higher earnings, such as the ability of
students, the types of university they studied at, the region of employment, or even
the gender, socio-economic class and ethnicity mix of the students doing these
subjects. Regression analysis (not reported here)®*” which controls for these various
factors associated with earnings differences between graduates shows how about
half the wage gap between STEM and non-STEM graduates can be explained by
these other factors. Moreover, once we include the actual occupation of the graduate
in our analysis, we find that the wage premium is mainly for STEM graduates who
work in science and finance occupations®. In other words the wage premium for

%7 Available upon request.
% We based our definition of a science occupation on SOC. There is necessarily some arbitrariness in which
occupations are/are not classified as science occupations, but the low proportions of non-STEM graduates found in
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scientists is for being in a scientific occupation or finance, rather than for having
studied science.

The above findings are based on the LDHLE, so they apply to individuals three and
half years after graduating. It may well be possible that the earnings trajectories for
people in science occupations are flatter than for people not working in science
occupations. For instance, it could be that, at the beginning of her career, a Physics
graduate could earn £24,000 being a researcher whereas her starting salary in the
city would have been £22,000. Later on in her career, however, the City job would
have paid £50,000, whereas her salary as a researcher would only have increased to
£30,000, say.

Preliminary evidence from the LFS (which covers people at various stages in their
careers) suggests that this is not the case — i.e. that scientists who work in science
occupations do tend to earn more than scientists who work in non-scientist
occupations: £36,000 compared with £32,000 if they work in a non-STEM job.

' C$ & O - - & O

Annualised pay in main job

In STEM In non-STEM
Subject of Study occupation occupation

Medicine and Dentistry 51,765 *
Subjects Allied to Medicine 27,105 26,745
Biological Sciences 32,152 25,990
Veterinary Science, Agriculture and Related
Subjects * *
Physical Sciences 43,009 37,775
Mathematics * 37,214
Computer Sciences 38,541 22,896
Engineering 41,315 41,285
Technologies * *
Architecture, Building and Planing * 33,600

Source: Labour Force Survey, Q2 2008, 16-59/64 employees with First Degree qualifications only, UK
* small sample size

8 &>

The premium for scientists who work in science occupations is consistent with the
claim that there is a shortage of science graduates to work in these fields (see
section B: Employer views and perceptions of STEM skills). However, analysis of
both the LFS and the LDLHE indicate that a large proportion of science graduates do
not work in science occupations. The proportion of STEM graduates who work in
science occupations three and a half years after qualifying stands at 49% - and is

STEM occupations as we defined them lends at least some credibility to our classification system. The SOC codes
we used to construct our “science occupation” variable include: (i) managers in construction (1122), mining and
energy (1123), IT (1136), R&D (1137), health services (1181), pharmacy (1182), healthcare practice (1183), farming
(1211), natural environment (1212); (ii) chemists (2111), biologists (2112), physicists/mathematicians (2113),
engineers (2121, 2122, 2123, 2124, 2125, 2126, 2127, 2128, 2129), IT professionals (2131), software professionals
(2132), medical occupations (2211), other medical professionals (2212), pharmacists (2213), opticians (2214),
dentists (2215), veterinarians (2216), scientific researchers (2321), statisticians (24234), actuaries (24235), architects
(24310); and (iii) technicians (3111, 3112, 3113, 3114, 3115, 3119, 3121), draughtspersons (2113), other medical
associate professionals (3214, 3215, 3216, 3217, 3218, 3221, 3222, 3223, 32290, 32292, 32293).

Financial occupations are defined as: Financial institution managers (1151), Chartered and certified accountants
(2421), Management accountants (2422), Management consultants, actuaries, economists and statisticians (2423),
Finance and investment analysts (3534), Taxation experts (3535), Financial and accounting technicians (3537).
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particularly low for some of the less “vocational” STEM subjects like Biological and
Physical Sciences (30%) and Mathematics (25%), but also for Sports Science (1%)
and Psychology (23%).

Around 9% of STEM graduates (14-18% of graduates in ‘hard’ sciences) go into
teaching, with a relatively low percentage working in finance (around 4-8%,
depending on the definition of “financial occupations” used — see notes to Table 20).
The only STEM subject group which sees a large proportion of its graduates working
in finance is (perhaps unsurprisingly) Mathematics (20-33%). The proportions of
Physical Scientists (except for Physicists) and Engineers working in finance three
and half years after qualifying is, by contrast, very low. So although we saw (in the
previous section) that science graduates working in the City command relatively high
salaries, the proportion of science graduates who work in financial services is
actually relatively low. Thus it is unlikely that competing salaries in finance are an
important determinant of any shortage of scientists in the overall labour force.

- +2 ) * %
Number of
Qualifiers

in
Scientific Occupation  Finance (i) Finance (i) Teaching Other 2006/07#

Medicine and Dentistry 95% 1% 0% 0% 4% 8,260
Subject Allied to Medicine 80% 1% 1% 3% 15% 30,460
Biological Sciences 22% 2% 3% 21% 52% 28,140
Biology 31% 0% 3% 17% 49% 4,670
Sports Science 1% 4% 2% 31% 62% 6,325
Psychology 23% 2% 5% 20% 50% 11,656
Veterinary and Agriculture 28% 2% 3% 8% 59% 2,826
Physical Sciences 30% 4% 4% 14% 48% 12,270
Chemistry 36% 5% 1% 14% 44% 2,665
Physics 44%* 10% 7% 18% 21% 2,255
Forensic and Archaeological Science 60%* 0% 0% 0% 40% 1,445
Mathematical Sciences 25% 20% 13% 18% 24% 5,385
Computer Science 47% 4% 9% 6% 34% 16,255
Engineering and Technology 59% 3% 3% 3% 32% 19,495
Engineering 61% 2% 3% 3% 31% 17,120
Technology 38%* 6% 4% 0% 52% 2,380
Architecture, Building and Planning 53% 0% 1% 0% 46% 7,615
STEM 49% 4% 4% 9% 34%| 130,705
Non-STEM 5% 7% 7% 18% 63%| 179,961
TOTAL 24% 5% 6% 14% 51%| 310,665

Finance (i) is defined as: Financial institution managers (1151), Chartered and certified accountants (2421), Management
accountants (2422), Management consultants, actuaries, economists and statisticians (2423), Finance and investment
analysts (3534), Taxation experts (3535), Financial and accounting technicians (3537).

Finance (ii) is defined as all SIC 65, 66, 67, but excluding those occupations included under Finance (i).
Finance (i) + Finance (ii) would cover all finance occupations. Finance (i) includes occupations more traditionally

associated with high-earning financial careers.

# 1st Degree UK-Domiciled Qualifiers from UK HEIs, excluding OU - taken from Table 5
* Statistics based on fewer than 50 observations

Source: LDHLE

The above analysis applies to young graduates three and a half years after
qualifying, however similar analysis on the LFS for the entire working age population
tells a very similar story (see Annex 4).

Nor is the above analysis new — it confirms similar analysis carried out for the
Roberts Review (2002). Figure 1.6 in Chapter 1 of “SET for success: The supply of
people with science, technology, engineering and mathematics skills” shows the first
destination of First Degree graduates entering employment in 1999/00. The graphic

57



shows how the proportion of science graduates working in R&D and manufacturing
ranges from just over 30% in the Biological Sciences to just over 60% in Computer
Science. The proportion working in finance (using the all-inclusive definition) is low in
Engineering and Technologies (less than 5%), around 10% for the Physical
Sciences, and around a quarter in Mathematics. The proportion working in “Other
Sectors” (not including education or the public sector) ranges from 45% in the case of
Biological Sciences graduates to just over one fifth of Mathematics graduates.

So although there are high returns to science graduates who work in science
occupations, and employers frequently claim they face problems in recruiting science
graduates, there appears to be a large proportion of science graduates who work in
non-science occupations (and do not get a premium for doing so).

A number of hypotheses may be consistent with this:

0] Earnings may not be the most important factor relevant to graduate
occupational choice.
(ii) Science jobs may have certain (undesirable) characteristics which are not

compensated by wages.

(iii) Scientists who do not work as scientists may not be recruited by
employers into science jobs (for instance, analysis shows that on average
they have lower A Level attainment than the scientists who do work in
science occupations).

(iv) Related to the previous point, there may be a mismatch between the
types of science skills produced by universities, and the needs of
employers.

Using the LDLHE data, some tentative evidence was found to be consistent with the
latter two of the hypotheses listed above. In particular, we found:

0] That earnings do matter: our modelling suggests that increasing the
wages of science occupations by ten percentage points increases the
likelihood that a STEM graduate will work in a science occupation by three
and half to five percentage points. So hypothesis (i) does not seem very
likely.

(ii) STEM graduates who work in science occupations tend to be more likely
to say that they are satisfied with their career so far than STEM graduates
who don’'t work in STEM occupations. This provides some evidence
against hypothesis (ii) above. Those who work in science occupations are
more likely to say that they would study the same subject if they had to do
it again.

(iii) Since graduating, those STEM graduates who work in science
occupations have been just over one month less unemployed than STEM
graduates who work in non-STEM occupations (controlling for other
factors which may be associated with the likelihood of being unemployed).
Although the reasons why the latter group spend slightly more time
unemployed are not clear, the evidence is consistent with the hypothesis
that these graduates are somehow less well matched to the type of skills
required in STEM occupations.

(iv)  Finally, when we look at over-education®’, we find that those STEM
graduates who work in science jobs are less likely to be classified as over-

¥ Over-education is defined using Elias and Purcell's (2004) 5-way classification of jobs held by graduates: (i)
traditional occupations; (ii) modern occupations; (iii) new occupations; (iv) niche occupations; and (v) non-graduate
jobs. If a graduate finds him/herself in a category (v) job, we would classify that individual as over-educated for the
job.
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educated for the job they are doing — again providing some evidence for a
mismatch between the science skills produced and those required by
science employers.

The idea of a skills mismatch is not new. The 2002 Roberts Review concluded that
“there are mismatches between the skills of graduates and postgraduates and the
skills required by employers (for example, many have difficulty in applying their
technical knowledge in a practical environment and are seen to lack strong
transferable skills).”

Additional research in this area is needed to understand better why an apparent
shortage of scientists (as shown by the premium for working in science occupations)
can co-exist with a large proportion of STEM graduates not working in science
occupations, and how robust these conclusions are (in particular, while these findings
may capture average effects, outliers in the data may be affecting the results). In
particular, a better understanding of the extent to which these STEM graduates are
“pushed out of” STEM careers, or decided themselves to “pull out” is needed, and
how these findings vary when the ‘core’ STEM subjects are considered. This could
be achieved through surveys of students’ career aspirations, and/or surveys of
graduates’ early career experiences.
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E. Further Education

While this report aimed to focus on qualifications at level 3 and above, in practice
there is very limited data and evidence available on labour market outcomes and
employer demand for those with qualifications in STEM but who are not STEM
graduates. Therefore the findings of our report are limited to the supply and demand
for STEM graduates and postgraduates.

This section provides a brief summary of how the Further Education (FE) system
contributes to the supply of STEM skills, and highlights key policies affecting the
supply of STEM. Further work is needed to examine the contributions of the FE
system to STEM supply, and whether this supply is best meeting the needs of
employers.

FE makes a considerable contribution to delivering the STEM agenda. Some key
statistics for 2006/7 include:

e over 445,000 Learning and Skills Council funded learners (covering further
education, work-based learning, and adult and community learning) in the
Information and Communication Technology (ICT) subject group;

« nearly 95,000 learners in Science and Maths; and

e 216,000 in Engineering and Manufacturing Technologies.

e In addition, 25% of science A-levels and 24% of Maths A-levels are
undertaken in the FE sector.

Table 21 and Table 22 show learners and aims in STEM subjects taken at Learning
and Skills Council funded FE institutions and related success rates.
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In addition to the contribution to the STEM workforce and the STEM work pool made
through participants in the A-Level to graduate route, many individuals seek a
vocational route into STEM careers and subsequently undertake a range of highly
skilled functions across their organisations. Vocational training is also an important
source for some STEM employees to enhance their skills throughout their careers.
This type of learning is usually undertaken through the FE sector which includes not
only FE colleges but also more than 1000 work based learning providers who provide
National Vocational Qualifications (NVQs) in the workplace on behalf of employees
and employers.

Apprenticeships

Apprenticeships provide an industry-specific training, delivered within a real job, which
includes transferable key skills and the theory behind the practice. Last year 184,000
people started Apprenticeships in the UK, and further increases in starts are expected
this year. Currently, apprenticeships can be brokered in a number of ways, but most
commonly through training providers, for small and medium companies, and the
Learning and Skills Council (LSC)’s National Employers Service for the largest
national employers.

There is already a strong tradition of Apprenticeships within some of the Science,
Technology, Engineering and Mathematics industries as illustrated in Table 23.

- +/ $ - 14223 2A% +
Sector Starts
Engineering 19,600
Administration 18,900
Construction Skills 18,900
Hair and Beauty 16,900
Building Services Eng 14,300
Hospitality & Leisure 14,200
Customer Service 13,300
Automotive 10,900
Health & Care 8,000
IT & Telecoms 6,400
Land-based 4,700
Sport & Recreation 4,000

Engineering is one of the largest apprenticeship areas, with most of the major
engineering employers offering apprenticeships. Around two thirds of apprenticeships
in engineering are at level 3, whereas for all sectors the proportion is around one-
third. The proportion of apprentices in engineering completing the full apprenticeship
framework is 70%, higher than that for all apprenticeships (around 63%). Success
rates in completing the full apprenticeship framework tends to also be higher than
average in electro technical and the IT and communications fields.

In 2008 a further 9,000 Apprenticeship places in the manufacturing industry were
announced which will increase the total number of manufacturing apprenticeships by
almost 10%. The Government also announced in the recently published
manufacturing strategy that the programme will be expanded by inviting bids from
larger employers, with an emphasis on those sectors facing strategic skills shortages,
to train additional apprenticeships, including for their supply chains thus creating
further opportunities.

A key policy commitment is to ensure Apprenticeships provide a route into Higher
Education where desired. In the Higher Level Skills Strategy, published in June this

62



year, the Government also committed to looking at the wider progression routes
available through Apprenticeships. Government will work together with the Sector
Skills Councils to identify those sectors, particularly in STEM industries, where Level 4
frameworks would make a valuable contribution to building the skills base that
employers need.

Through the Representation of Women in STEM Steering Group DIUS will also
explore with UKRC what more can be done to encourage the take up of STEM-related
Apprenticeships among women.

This September the STEM Teaching and Learning Change Programme for the post -
16 sector, run by the Learning and Skills Improvement Service (LSIS), agreed to
undertake a study looking at the take up of key STEM A-levels for those who are in
the FE sector beyond the age of 16. There is evidence that this group of learners is
less likely to take the core STEM A-levels (Physics, Maths, Chemistry & Biology) than
learners who stay in school. A study looking at best practice will report in early 2009.
LSIS will pilot ways of improving take up, using the LSIS practitioners networks of
7,000 STEM practitioners in the sector.
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F. Areas for further work and implications for policy

This report has reviewed the evidence on employers’ views on recruiting STEM
qualified staff, the data on the supply of STEM graduates and analysed the labour
market outcomes of STEM graduates. The analysis suggests that while the supply of
STEM graduates and postgraduates has generally been strong, some employers are
experiencing specific STEM skill shortages.  More generally employers are
experiencing a lack of applicants with the required skills beyond just STEM-specific
knowledge, and are experiencing skills gaps in their new recruits and existing
workforce.

STEM graduates tend to have higher earnings than non-STEM graduates, and
science graduates who work in science occupations earn a premium. However,
although there are high returns to working in science occupations, and employers
frequently claim they have recruitment problems, there are a large proportion of
science graduates who work in non-science occupations. Therefore the evidence
seems to suggest that there may be a mismatch in skills that employers of science
occupations are seeking and the skills of STEM graduates.

Findings in this report suggest that although there are high returns to working in
science occupations, and employers frequently claim they have recruitment problems,
there are a large proportion of science graduates who work in non-science
occupations. Therefore the evidence seems to suggest that there may be a mismatch
between the skills employers in science occupations are seeking and the skills of
STEM graduates. Additional work is needed to inform policies to address this
mismatch, including the following:

A. Further research on the factors behind the decisions individuals make in
choosing:
1. Whether to study STEM, at school, higher education and post graduate
level;
2. To work in STEM initially after graduation, and whether to pursue a
long-term career in STEM occupations.

This could include a consideration of whether the factors differ by gender, and
also the international context of global markets for higher education and highly
skilled labour. This work would build on work already being done by DCSF, the
Royal Society, ESRC, and the review on school and HEI engagement led by John
Coyne and Julia Goodfellow.

B. Further research on the factors behind the decisions employers make in
recruiting and selecting STEM skilled staff. This report has illustrated that a
skills mismatch may exist, with STEM qualified staff not necessarily working in
STEM-related occupations perhaps due to not having a broader set of skills
that employers are seeking. Additional work is needed to ascertain the extent
of the skills gaps that may exist with those qualified in STEM, but who are not
recruited to work in STEM-related occupations, and how a broader set of skills
could be embedded in STEM training.

C. What are the most effective avenues by which employers should communicate

their needs to providers of STEM education? This report has shown that long-
term quantitative projections of employer demand for STEM skills are
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problematic, but to alleviate the problems with a skills mismatch, an effective,
regular dialogue should be maintained between employers and the higher
education sector. Further work is needed to assess the options for an
effective forum for engagement and how existing interactions could be
enhanced. This work would build on the work already being done by Sector
Skills Councils, the CBI Higher Education Task Force and various professional
bodies. In particular, options for increased linkages between Government and
the higher education sector, professional bodies, and employers would be
examined.
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Appendices
Annex 1: Proportions of EU and Other Overseas Students in STEM, by Level of
Study
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Annex 2: 6,000 students with at least 2 A-E Science/Mathematics Passes at A
Level not doing STEM in HE — what subjects to they study?

Subject Group at 19 | Freq. Percent Cum.
________________________________________ e
Social Studies | 644 10.35 10.35

Law | 328 5.27 15.62

Business and Administrative Studies | 750 12.05 27.67
Non-Science Combination | 333 5.35 33.02

Mass Communications and Documentation | 43 0.69 33.71
Linguistics, Classics and Related Subje | 111 1.78 35.49
European Languages, Literature and Rela | 60 0.96 36.46
Eastern, Asiatic, African, American and | 21 0.34 36.79
Historical and Philosophical Studies | 237 3.81 40.60
Creative Arts and Design | 316 5.08 45.68

Education | 83 1.33 47.01

Generic | 59 0.95 47 .96

Not in HE | 3,239 52.04 100.00
________________________________________ e

Total | 6,224 100.00



Annex 3:
Progression tree for women

| No A Level Passes | 100% 1 0 Science A Level Passes

168,500 (62%) 1 168,500 (62%)

62%
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33,100 (12%)
273,200 (100%)
100% STEM in HE
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76% | 1Science A Level Pass 5% — 700 (0%)
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300 (0%)
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300 (0%
93%  'STEM and Something Else
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| 300 (0%) | 1% —| Non-STEM
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Note 1: All percentages rounded to nearest integer. All numbers rounded to nearest 100

Note 2: Because of rounding, not all percentages add up to exactly 100%.
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Progression tree for men

2%
=~

0%
2%

I No A Level Passes I

197,500 (70%)

| 0 Science A Level Passes

100%
1 197,500 (70%)

96%

66%
13%

| 0 Science A Level Passes
57,300 (20%)

37%
47%

Total Cohort
283,400 (100%

35%
4%
37%
23%

66% [ 1Science A Level Pass
| 13,000 (5%)

34%
15%

68%

A Level Passes
85,900 (30%)

| 2 Science A Level Passes

12%
| 10,200 (4%)

14%

6%

82%

3 Science A Level Passes
5,000 (2%) |

1% | 4%

11%

90%
1%

4 Science A Level Passes
| 400 (0%)

6%

Note 1: All percentages rounded to nearest integer. All numbers rounded to nearest 100

2% —|

4% —»

14% _|

2% —]

3% —)

100% STEM in HE

3,700 (1%)
STEM and Something Else

400 (0%)
Non-STEM

4,100 (1%)
Not in HE at 19

189,200 (67%)

100% STEM in HE
7,600 (3%)
STEM and Something Else
1,400 (0%)
Non-STEM
21,000 (11%)
Not in HE at 19
27,300 (10%)

100% STEM in HE
4,600 (2%)
STEM and Something Else
600 (0%)
Non-STEM
4,800 (2%)
Not in HE at 19
3,100 (1%)

100% STEM in HE
7,000 (2%)
STEM and Something Else
400 (0%)
Non-STEM
1,500 (1%)
Not in HE at 19
1,400 (1%)

100% STEM in HE
4,100 (1%)
STEM and Something Else
100 (0%)
Non-STEM
200 (0%)
Not in HE at 19
600 (0%)

100% STEM in HE
400 (0%)
STEM and Something Else
0 (0%)
Non-STEM

0 (0%)
Not in HE at 19
0 (0%)

69



Annex 4: Proportion of First Degree graduates working in different occupations,

working age population

Science Other

occupations | Finance (i) Finance (i) | Teaching | occupations
Medicine and Denistry 75% 0% 0% 0% 25%
Subjects allied to medicine 67% 0% 0% 1% 31%
Biological Sciences 21% 4% 3% 6% 66%
Veterinary Science, Agriculture and related subjects 24% 2% 3% 0% 71%
Physical Sciences 33% 4% 1% 7% 51%
Mathematics 35% 12% 9% 10% 34%
Computer Sciences 66% 2% 2% 2% 29%
Engineering 50% 2% 4% 1% 44%
Technologies 20% 0% 3% 5% 71%
Architecture, Building and Planing 42% 1% 4% 0% 53%
STEM 46% 3% 3% 3% 45%
Non-STEM 8% 7% 4% 13% 69%
Average for all subjects 25% 5% 1% 8% 58%

Source: LFS, Quarter 2, 2008

Finance (i) is defined as: Financial institution managers (1151), Chartered and certified accountants
(2421), Management accountants (2422), Management consultants, actuaries, economists and
statisticians (2423), Finance and investment analysts (3534), Taxation experts (3535), Financial and

accounting technicians (3537).

Finance (ii) is defined as all SIC 65, 66, 67, but excluding those occupations included under Finance

(i).

Finance (i) + Finance (ii) would cover all finance occupations. Finance (i) includes occupations more

traditionally
associated with high-earning financial careers.
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Annex 5: Organisations that contributed to the Call for Evidence or participated
in the DIUS-hosted workshops

Advantage West Midlands

AstraZeneca

Chief Scientific Adviser's Committee

Cogent

Confederation of British Industry (CBI)

Council for the Mathematical Sciences

Department for Business, Enterprise and Regulatory Reform (BERR)
East Midlands Development Agency

Economic and Social Research Council (ESRC)
EdComs

EEF

Entertainment & Leisure Software Publishers Association (ELSPA)
Engineering and Technology Board

ERBI

e-skills UK

Financial Services Skills Council

Greater Manchester Chamber of Commerce

HM Treasury

IBM

Institute of Directors

Institute of Physics

Institution of Civil Engineers

Institution of Engineering & Technology

Institution of Mechanical Engineers

Institute of Mathematics and its Applications

Intellect

Lifelong Learning UK

London Mathematical Society

Microsoft

National Endowment for Science and Technology and the Arts (NESTA)
Network Rail

Pfizer

Pro Enviro Ltd

QinetiQ

Research Councils UK (RCUK)

Royal Academy Of Engineering

Royal Meteorological Society

Royal Society

Royal Society of Chemistry

Royal Veterinary College

SEMTA (Sector Skills Council for Science, Engineering and Manufacturing
Technologies)

South West Regional Development Agency

The Association of the British Pharmaceutical Industry (ABPI)
The British Computer Society

The Council for Industry and Higher Education (CIHE)
The Council for the Mathematical Sciences

The Royal Statistical Society

The Russell Group

UK Resources Centre for Women in SET

University of Abertay Dundee

University of Cumbria

WELLCOME
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Data Sources

- CBI Education and Skills Survey, 2008 http://www.cbi.org.uk/pdf/eduskills0408.pdf

e Elias P. and K. Purcell (2004), ‘'SOC (HE): a classification of occupations for
studying the graduate labour market’, Research Report No. 6, IER/ESRU,
www.warwick.ac.uk/go/glmf

e HESA Destinations of Leavers from Higher Education Institutions 2002/03 -
2006/07

e Higher Education Administrative data, HESA

« Higher Education Statistics Agency (HESA) Student Record

e ICE Salary Survey 2007

e Labour Force Survey (various years), Office for National Statistics

e Longitudinal Destinations of Leavers from Higher Education (LDLHE) survey
e National Pupil Database and School Census

 OECD (2008), ‘Education at a Glance 2008’,
http://www.oecd.org/datacecd/23/46/41284038.pdf

e SEMTA Labour Market Survey 2006
e SEMTA Labour Market Survey of the GB Engineering Sectors 2006

e Skills for Health (2006), ‘Skills needs assessment report: Annexes’
http://www.skillsforhealth.org.uk/js/uploaded/Sector%20Skills%20Agreement/Researc
h%20and%20publications%20/Skills%20Needs%20Assessment%20Report%20%20A

nnexes.pdf
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