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1. Executive Summary
Science industries will need to recruit significantly more science
apprentices to meet workforce demand over the next 10 years. Science
Industry Partnership (SIP) projections show that demand for technical
level staff will be between 4,000 – 6,000 per year over the next 10
years.
Over the last 20 years, the expansion of higher education (HE) has
acted as a disincentive to employers to train staff through
apprenticeships. As the volume of graduates has steadily increased
employers have had access to a ready pool of new staff for which they
have not had to bear the cost of training. As a consequence apprentice
numbers have eroded and graduates have increasingly been recruited
to fill roles at lower occupational levels, especially technician level,
which do not require a degree level qualification. The practice of
recruiting graduates to technician level roles has contributed to
widespread problems with employers citing lack of practical ability and
‘work readiness’ in their graduate recruits and high turnover as
graduates quickly move on to the jobs they qualified for.

train to secure the future of the technician workforce has become more
widely recognised across the science industries and with the advent of
employer ownership of skills, science apprenticeship numbers have
begun to rise. Over 400 science apprenticeships have been delivered
since the inception of the SIP, yet this number will need to be
significantly increased to meet the future demand for staff in an ageing
scientific workforce.
Employers often cite issues in finding providers to partner with in
delivering apprenticeships, particularly in relation to emerging
industries and technologies that will drive future growth. As numbers of
skilled people required are often small in these areas there is a lack of
critical mass required by Further Education (FE) providers to make
delivering apprenticeships viable. Equally prospective learner
awareness and confidence in apprenticeships as a progression route is
currently relatively low.
The solution to this problem is multifaceted, and encompasses:
•

Designing apprenticeship frameworks that are broad, to train
staff up for a profession that spans a range of industries,
thereby creating the critical mass required to make delivery a
viable option for providers

There needs to be a rebalancing of the talent pipeline to increase
numbers of apprenticeships to meet demand within the technical level
workforce, and through higher apprenticeships and greater HE/industry
collaboration, bring practical skills to the professional level workforce.

•

Organising collaboration between providers of the main
framework, with specialist providers able to deliver any
industry tailored elements of an apprenticeship training
programme

However there are challenges to overcome in increasing the supply of
apprenticeships. There is evidence to suggest that whilst there are
sufficient applicants for science apprenticeships, the volume of
available places is currently low, limiting the throughput of trained
technician level recruits to the scientific workforce. As the need to

•

Where cohorts are small, designing apprenticeships to recruit
nationally by locating training in a central point, close to a
relevant cluster and providing accommodation for trainees

•

Considering the modes of delivery to suit a national cohort
(including distance learning and block release)
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Ensuring progression routes to higher level qualifications are
available and visible to prospective apprentices and their
influencers.

delivering vocational education streams for the science industries are
continued to secure the future supply of skilled workers essential to the
health of the UK’s science industry economy.

At the professional level there will also be increasing demand from
science industries over the next 10 years for individuals educated to
degree and postgraduate level. Science industry workforces will need
increasingly specialist skills to capture the value of emerging and
rapidly evolving technologies for application within their industry.

In addition to understanding the scale of the science industry’s
requirement for new staff, we must also understand the nature of the
skills that will be needed in the future. To do this we must identify the
key cross-sectoral skills challenges facing the scientific industries today
and envision how skills requirements will evolve over the next 10 years.

SIP projections illustrate science industry demand for professional level
staff at around 10,000 per year over the next 10 years. In 2013/14
124,000 undergraduates and 57,000 postgraduates enrolled in science
industry relevant STEM subjects in UK higher education. Destinations
of higher education leavers data shows that approximately 8,000 new
graduates and postgraduates per year are recruited into science
industries. Overall the data demonstrates that numbers of graduates
are broadly sufficient to meet forecast demand from the science
industries. There is, however, strong evidence from employers of
issues with graduates practical experience and ability to apply the
theoretical knowledge gained during their degrees. The debate here is
therefore one of the quality of graduates rather than quantity.

Our research has identified a number of Key Enabling Technologies
(KETs) which are expected to drive innovation and therefore future
growth across the breadth of the science industries. The adoption of
new technologies into industry is inherently linked with the ability of
the workforce to apply them in their work. As such, developing skills
relating to KETs in the current and future workforce is essential to
growth and productivity improvement.

•

Higher and degree apprenticeships and degrees with industry
placements offer routes to delivering individuals who combine broad
high level theoretical knowledge with the practical experience and
applied skills that employers are seeking. The introduction of Higher
Apprenticeships has been hampered by issues in clarity around funding
streams and awareness is only beginning to build and gain traction. It is
essential that funding for these schemes are simplified and stabilised to
allow them to gain momentum and establish fully.
It is now critical that the successful foundations that have been laid in

The KETs driving growth across the scientific industries identified
through this research are:
•
•
•
•
•

Informatics & big data
Synthetic biology & biotechnology
Advanced manufacturing
Formulation technology
Materials science

The research has also identified a number of key challenges scientific
industries face, some directly skills related and others indirect, but with
implications for skills. These challenges include:
•
•

Developing skills for new technologies
Areas with identified shortages of skilled people
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•
•
•
•
•
•
•
•

Access to skilled migrant labour
Practical skills of graduates
Access to training
Attractiveness of science industries to young people
Translating innovation into growth
Skills to access finance
Adapting to changing regulatory environments, health and
safety
Infrastructure and supply chains

Education providers also face challenges in delivering the skills that
industry are seeking, including:
•
•
•
•
•
•
•

Funding instability and complexity
Capacity and capability of the FE teaching workforce to meet
future demand
Cost of facilities and equipment for delivering STEM subjects
Conflicting curriculum priorities
Awareness of employer skill needs and breadth of industries
Building sufficient employer engagement to extend practical
opportunities to more students
Internal barriers to sourcing experts to deliver specialisms

The adoption of new technologies by industry, coupled with structural
industry changes leading to more fragmented supply chains is altering
operating models across the scientific industries. Companies
increasingly need to collaborate across organisational boundaries, from
sharing the costs and risks of early stage research by sharing
knowledge, through to outsourcing parts of their manufacturing
capability. Internally there is an increasing requirement for staff to

work in multi-disciplinary teams. These changes are leading to rising
demand for a range of cross cutting transferrable skills, most notably:
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Leadership and management
Team working
Communication skills
Business skills
International business awareness
Commercial and intellectual property awareness
Translational skills
Regulatory awareness
Quality management
Problem solving skills
Project management
Interdisciplinary skills
Computational skills
Mathematical and statistical skills

The shift towards employer driven funding for skills provision drives the
development of employment focussed provision, however it also
carries the risk of fragmentation of skills delivery sectors seek to
develop their own specialists. This has the potential to create
inefficiencies in the system, posing challenges for education and
training providers in delivering to fragmented markets. It may also drive
learners down specialist pathways, missing out on some broader more
general education necessary as foundations for later learning and to
create a flexible workforce. Many of the skills needs identified in this
report are not unique to the scientific industries, but common to wide
areas of the economy. Whilst this presents challenges in competition
for talent between sectors, it also presents an opportunity to develop
education and training pathways collaboratively, designed to meet
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common skills needs across a range of sectors. In turn this will attract
larger cohorts of learners, able to fill a wider range of future scientific
roles. Based on this evidence, we have identified six strategic objectives
and underpinning recommendations, as follows:
Strategic Objective 1: Raising standards and responsiveness in
education and training provision
•
•

Stabilise funding and skills policy
Create critical mass for skills solutions

Strategic Objective 2: Secure and embed vocational skills in the
workforce

Strategic Objective 4: Provide a mechanism for the upskilling of
the existing scientific workforce
•

Strategic Objective 5: Attract young people to the science
industries
• Build awareness and appeal of STEM industry careers
Strategic Objective 6: Monitor and respond to emerging skills
needs
•

•
•

Promote vocational education
Secure parity for vocational education

Strategic Objective 3: Build and update the transferable skills base
in the Science based workforce
•
•
•
•
•

More opportunities to develop practical skills for the
workplace in higher education
Build mathematical and statistical skills throughout the
education system
Build practical computing skills across STEM education
Facilitate transferability between public and private
scientific workforces
Support SMEs in engaging with education and skills delivery

Support continuing professional development (CPD) and
wider learning opportunities

Create a mechanism to monitor emerging skills needs and
sufficient flexibility in the system to respond

The overall aim is to create a holistic education and development
approach for science, stretching from promoting the value of studying
science and scientific industry careers to young people, through
vocational and higher education to continuing professional
development for the scientific workforce.
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innovation created here.

2. Report Overview
The purpose of this report is to provide a comprehensive evidence base
for the Science Industry Partnership (SIP) Skills Strategy. The strategy
will set out the SIP’s priorities for action and call on Government,
industry and education providers to work together to deliver
collaborative skills solutions.
Sections 3 – 8 of this report provide a detailed picture of the UK’s
scientific workforce. By analysing a wide range of public data, this part
of the report models likely future demand for staff in the science
industries, at both technical and professional level. We then consider
numbers in science disciplines coming through vocational and higher
education routes. On this basis we assess whether current supply is of
sufficient quantity to meet demand over the next 10 years.
Sections 9 – 12 are a qualitative assessment of the nature of skills
needed across the science industries over the next 10 years. This is
based on an examination of skills research across the breadth of the
science industry sectors and extensive consultation with science
industry employers and stakeholder groups. The research identifies a
number of Key Enabling Technologies which will drive innovation and
future growth in the science industries. It then analyses their
implications for the types and levels of skills needed within the science
industries of tomorrow.
The science industries have a critical role to play in harnessing the value
of the emerging technologies developed by the UK research base. It is
essential that they have a sufficient and secure supply of people
equipped with the right skills to enable upscale and application of
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3. The Scientific Workforce:
Profile, Trends & Projections

Total UK Employment by Science Industry Sector 20141

22,619 , 5%

2,640 , 1%

37,901 , 8%

Polymers
Chemicals

This part of the report will first consider recent trends in employment
within Science industry sectors and then project future demand for
staff at both technical and professional level.

145,692 ,
31%
69,929 , 15%

Pharmaceutical

Overall Science Industries Employment
87,743 , 19%

Overall employment across the Science Industries totalled just under
459,000 in 2014.

Medical Technology

Downstream Petroleum
97,930 , 21%
Medical Biotechnology

At just over 140,000 employees, the Polymers industry is the largest
sub sector, accounting for 31% of the total science industries
workforce, followed by Chemicals at just under 98,000 (21%). Medical
Technology and Pharmaceuticals follow, accounting for 19% and 15%
respectively.
Medical Biotechnology and Industrial Biotechnology are the smallest
sectors, accounting for just 5% and 1% of the workforce respectively.
However the technologies developed within these smaller, research
intensive sector create value across the breadth of the wider science
using industries.

Industrial Biotechnology

Trends in Science Industry Employment, Turnover and Businesses
Although the Polymers and Chemicals industries account for over half
of employment in the science industries, recent trends show that both
of these well-established sectors have experienced job losses since
2007. Employment declined by 28% in the polymers industry and by
25% on the chemicals industry between 2007 and 2014. The effects of
increased international competition and the global economic downturn
are both likely to explain part of this fall, however the data on turnover
suggests that productivity improvements have also played a part. The
1

Sources: Pharma, Med Tech, Med Biotech and IB data sourced from Strength &
Opportunity 2014. Polymers, Chemicals and Downstream Labour Force Survey 4
Quarterly Average 2014
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job losses in the Polymers industry occurred over a period when total
turnover grew, suggesting that technological advances and more
efficient working practices are improving the productivity of the sector
and reducing the need for labour.

Past Trends in Employment by Industry Sector 3

The fastest growing sectors over this period were medical technology
and industrial biotechnology, which have both achieved very high
growth rates in both turnover and employment. Both sectors have
high growth potential in the future, with climate change and an ageing
population being two factors that are expected to drive future growth.
There is therefore some evidence that the structure of the science
industries is changing, with a decline in traditional manufacturing
sectors and a rise in high tech, knowledge intensive sectors. Over time,
this will influence the nature of demand for skills. However, the size of
the polymers and chemicals industry still dwarves these developing
sectors, and means they are likely to continue to be the main source of
demand as they replace retiring workers. 2

Past Trends in Turnover by Industry Sector3

Meanwhile recent trends in GVA per person illustrate that whilst the
size of the workforce has declined in some sectors, productivity per
worker has increased for most sectors.

3

2

Detailed industry trends data and analysis by subsector can be found in appendix 2

Sources: Pharma, Med Tech, Med Biotech and IB data sourced from Strength &
Opportunity 2014. Polymers, Chemicals and Downstream Labour Force Survey 4
Quarterly Average 2014
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GVA Per Person: Trends by Sector 2008 – 2014 4

Highest Level of Qualification by Industry 5

Industry Workforce Profile: Age

Industry Workforce Profile: Qualifications
In terms of qualification levels of the existing workforce, the
Biotechnology sectors workforce have the highest level of qualification,
with over 70% qualified to degree level or above, followed by the
Pharmaceuticals industry. This is in keeping with the profile of these
research intensive sectors, requiring high levels of qualification.

In common with other European countries, the UK faces a number of
challenges adjusting to an ageing population. The UK population is
projected to increase to a total of 73.2 million by 2035 due to natural
increase (more births than deaths) combined with a net inward flow of
migrants. The population is projected to continue ageing with the
median age rising from 39.7 years in 2010 to 39.9 years in 2020 and
42.2 years by 2035.

Across the scientific industries 15% have completed apprenticeships or
are currently apprentices, equating to around 68,000 people. 34% are
graduates, equating to around 157,000 people.

Correspondingly, the proportion of employees aged under 30 is
declining across all science industries as it is for the UK workforce as a
whole. By 2014 the proportion of under 30’s across all science sectors
had declined to between 14% – 20% of the workforce, compared with a
UK average of 23%. Equally, the proportion of the workforce aged over
55 has increased across all sectors, with the greatest increases in
traditional sectors, including the Chemicals and Downstream Petroleum
workforces. Both Downstream Petroleum and Medical Technology had

4

5

At the other end of the scale, qualification levels are significantly lower
in the Polymers industry, with just over 10% qualified to degree level or
above and a quarter of the industry holding qualifications at GCSE level
or equivalent.

Source: ONS Annual Business Survey

Labour Force Survey 4 Quarterly Average 2014
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a higher than UK average proportion of their workforce aged over 55,
at 20% and 19% respectively compared to the UK average of 18%.

Proportion of Workforce Aged Over 55 by Industry7

This ageing workforce creates a challenge for the science industries. It
means that a significant proportion of the workforce will retire over the
next ten to twenty years, which will create demand for skills even in
those sectors where total employment is falling. Against this, there are
likely to be lower numbers of young people entering the workforce,
and increased competition for these workers from other sectors.

Proportion of Workforce Aged Under 30 by Industry6

Industry Workforce Profile: Regional Employment
The largest region of employment for Science Industries is the South
East, accounting for 17% of the overall science industries workforce.
Taking the South East, East of England and London together accounts
for 62% of Pharmaceutical Industry employment, 48% of Industrial
Biotech and 43% of Medical Biotech. The second largest region for
science industry employment is the North West, with a particular
concentration of Chemicals industry employment. Taking the North
West, North East and Yorkshire and Humber regions together accounts
for 44% of Chemicals industry employment.
Polymers employment meanwhile is mostly spread between the North
and Midlands, with the North West, Yorkshire & Humber and Midlands
Regions combining to account for 50% of employment.

6

Source: LFS 4 quarterly averages

7

Source: LFS 4 quarterly averages
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Downstream Petroleum (excluding forecourts) is more dispersed, with
concentrations in the South East (23%), Yorkshire & Humberside (17%)
and Scotland (17%).

Science Industries Proportion of Employment by UK Region9

This ties in with recent Centre for Cities research8, which identifies the
31 most economically significant clusters in the UK including the Golden
Research Triangle in life sciences between Cambridge, Oxford and
London, a Medical Technologies cluster in the South East around Sussex
and Kent, Chemicals in the North West and Chemicals and related
Process Industries in the North East.

9
8

Centre for Cities (2014) Industrial Revolutions: Capturing the Growth Potential

Source: Strength & Opportunity 2014 Data, Labour Force Survey 4 Quarter Averages
2014
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Migrant Workers
Data from the 2011 Census shows that approximately 14% of people in
science occupations (as defined in Chapter 2) were born outside the
UK, and 8% of people were born outside the EU. The proportion of
workers from outside the EU is higher than the all-sector average of 5%
which indicates that science industry employers are more dependent
on migrant workers than other sectors. Further analysis shows there
are certain occupations where an even higher proportion of workers
were born outside the EU. This particularly applies to highly skilled
scientific occupations including biological scientists and biochemists
(14%) and physical scientists (12%).
This data may be of concern given recent proposals for new measures
to reduce non-EEA work migration. The Migration Advisory Committee
(MAC) is currently considering proposals to boost UK apprenticeships
through a new Tier 2 visa levy. This would potentially impose an
additional cost to science employers since they are currently unable to
recruit all of the high level scientific skills they need from the domestic
workforce, and are unlikely to be able to replace these high level skills
by increasing recruitment and training of apprentices.
Industry Workforce Salary Trends
Average salary trends by industry illustrate that science industry
salaries are generally higher than the average for the UK. There has
been a general upward trend in the higher paid sectors in R&D and
Pharmaceuticals, though Pharmaceuticals wage growth saw a
significant check during the recession along with Downstream
Petroleum. Growth has since recovered indicative of growing demand
and competition for staff. Polymers, Med Tech and Chemicals median

salaries are at the lower end of the science industry range, but still
generally higher than the UK average, and rising slightly faster than the
UK average.
Median Annual Salary Science Industries vs. UK Average 2008 – 201410

Considering salaries by occupation, of the professional scientists, both
Biological and Physical science professionals wage growth has kept
pace with the UK average of 22% between 2004 and 2014. Chemical
scientists salaries have only increased by 9% however, this is most likely
attributable to slow growth in chemicals industry wages generally and
falls in downstream petroleum average salaries, a sector where
significant numbers of chemical scientists also work.
Technician level salaries are a mixed picture, with medical technician
salaries growing rapidly (+56%) to end the period higher than the UK
average. Lab technician salaries however remained relatively flat (+5%
between 2004 – 2014).
10

Source: Annual Survey of Hours and Earnings 2008 - 2014
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Process operative salaries have fluctuated, but overall growth in
polymers process operatives salaries (+42% Rubber process operatives,
+24% plastics process operatives) have far outstripped the -1% decline
in Chemicals Process Operatives Salaries.

demand for people leaving the industry, largely due to retirement;
accounting for between 177,000 to 185,000 jobs across the science
industries by 2025. New jobs created due to growth will account for up
to 77,000 jobs.

Overall, aside for medical technician roles, there is little evidence of
dramatic wage growth which can be indicative of shortages of skilled
staff across most areas of science industries.

Science Industry Workforce Cumulative New & Replacement Jobs
2015 – 2025: High Growth Scenario

Industry Workforce Forecasts
Having considered the recent trends and profile of employment in the
science industry sectors, this section of the report will consider
projected future demand for staff based on both high and low growth
scenarios. Replacement demand refers to existing jobs that will need to
be filled due to retirement or people leaving the industry. New jobs are
those which are created by growth of the sector.
The growth scenarios for each sector are based on a range of sources,
including past trends in employment, existing economic forecasts
produced by independent organisations, and the growth targets
identified by a number of relevant sector organisations (e.g. the
Chemicals Industry Alliance). All forecasts have been generated in
partnership by Cogent Skills and Regeneris Consulting. Appendix 3
includes a method note and a list of the key assumptions used to
forecast skills demand.
Forecasting Results
The forecast scenarios illustrate that overall the science industries
cumulative demand for staff between 2015 and 2025 will be in the
range of 180,000 to 260,000 staff. Within these totals between 96,000
to 142,000 are professional level jobs (broadly equating to graduate
level roles) and 50,000 to 73,000 technical level jobs (broadly
apprentice level roles). The majority of demand will be replacement
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Science Industry Workforce Cumulative New & Replacement Jobs
2015 – 2025: Low Growth Scenario

Taken by industry, Polymers and Medical Technologies will have the
greatest demand for staff over the period 2015 - 2025, accounting for
around 30% and 25% of the totals required by 2025; 60,000 - 83,000
jobs in Polymers and 46,000 – 63,000 in Med Tech. Recruitment in the
Polymers sector will be driven mainly by the large volume of workers
who are expected to retire, with replacement demand accounting for
all jobs in the low growth scenario and just under 80% of jobs in the
high growth scenario. Professional level vacancies in the Polymers
industry will be in the region of 3,000 – 5,000 per year, a cumulative
total of 35,000 – 50,000 by 2025. Technical level vacancies will be at the
rate of around 1,200 – 1,800 per year, a total of 14,000 – 19,000 by
2025.
Meanwhile Medical Technologies vacancies will be much more evenly
balanced between new jobs created by the sector’s relatively high

growth rates and replacement demand due to an ageing workforce.
The Medical Technologies sector will create between 12,000 - 29,000
new jobs by 2025, with a cumulative replacement demand of
approximately 34,000 jobs due to retirement and movement out of the
industry. Of total jobs in the Medical Technologies sector
approximately 28,000 – 38,000 are expected to be professional level
jobs, whilst 10,000 – 14,000 are expected to be at technical level.
In terms of volume of replacement and new jobs, the Chemicals and
Pharmaceuticals sectors follow, with between 29,000 – 45,000 jobs in
Chemicals and 21,000 – 32,000 for Pharmaceuticals. Jobs in both these
industries will be largely driven by replacement demand. In the
Chemicals sector it is expected that this will generate between 1,000 1,400 professional level jobs each year and 2,000 – 2,800 technical level
jobs per year, falling to 700 – 1,400 per year by the end of the period.
This results in cumulative demand for between 10,000 – 15,000
professional level jobs and 12,000 - 19,000 technical level by 2025.
For Pharmaceuticals it is anticipated that there will be 700 – 1,500
professional level jobs and 500 – 1,700 technical level per year equating
to 8,000 to 14,000 professional level jobs and 7,000 – 12,000 technical
level. Again vacancies in the Pharmaceuticals industry are expected to
be driven by replacement demand rather than employment growth.
Medical Biotech and Industrial Biotech will have smaller requirements
of between 22,000 – 38,000 jobs combined, (with 95% of these
accounted for by Medical Biotech) but as small research intensive
sectors are likely to demand highly skilled individuals. This is illustrated
in the balance of professional to technical level jobs, with around 2 ½
times more professional vacancies forecast in both these sectors than
technical. In total it is anticipated that the Medical and Industrial

13

Biotech sectors together will produce 13,000 – 23,000 professional
level jobs and 5,050 – 8,500 technical level jobs by 2025.
Research by The Gatsby Foundation has found that currently there are
over 1.5 million technicians employed across the entire UK workforce
and 50,000 of them are retiring each year. Gatsby forecasts show that
there will be a requirement for as many as 700,000 STEM technicians
across the UK workforce by 2020. It should also be noted that there is
evidence to show that many technical level jobs are currently filled by
graduates. The reasons for this are discussed in more detail later in the
report, when looking at graduate destinations.

total it is anticipated that up to 37,000 apprentices and 78,000
graduates will be required by 2025 to maintain the current
qualifications profile of the industry.
These estimates are based on the assumption that the qualifications
profile of the industry remains the same in the future.
Forecast Cumulative Numbers of Apprentices and Graduates per
Industry by 2025

Forecast Cumulative Technical Level and Professional Level Jobs by
2025: High and Low Growth Scenarios (Excludes Administrative,
Customer Service and Elementary Occupations)

Based on the current qualifications profile of each industry, applied to
the forecast employment figures estimations have been made as to
how many graduates and how many apprentices will be needed. In
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Forecast Cumulative New and Replacement Jobs by 2025: High and
Low Growth Scenarios

GVA Forecasts: Low Growth Scenario

GVA Forecasts: High Growth Scenario

GVA Forecasting
At present the science industries combined contribute just under £41bn
GVA to the UK economy. The two scenarios described in this report
would mean that this could grow to between £52bn and £60bn by
2024.
These forecasts have been derived using ONS data to calculate the
current proportion of turnover accounted for by GVA for each sector
(broadly equivalent to salaries and profits) and assuming this stays
constant over time. This has then been applied to the growth forecasts
for individual sectors which have been taken from a range of sources
(see appendix 3).
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4. NHS Scientific Workforce
As a significant employer of UK scientists, it is important to consider the
impact the NHS has on demand for scientific skills. In total the NHS
scientific workforce across the UK totalled just over 37,500 staff in
2014, having steadily declined from 42,500 in 2009. Over 70% of the
workforce is based in England, and the decline in numbers is mostly
attributable to declines in the NHS England workforce.

At present 30% of England’s NHS Scientific Healthcare workforce is
aged over 50, and therefore due to retire within the next 15 years. Just
14% of the workforce are aged under 30. The NHS therefore faces the
same challenges as a number of other science based sectors, with the
need to replace a significant proportion of its skilled workforce over the
next decade.
NHS England Healthcare Scientists Age Profile 13

Total Healthcare Scientists Employed in the NHS 2009 – 20141112

NHS Scientific Workforce Replacement Demand

11

Workforce data from HSCIC (NHS England), ISD (NHS Scotland), DHSSPS (Northern
Ireland Health & Social Care) and Stats Wales (NHS Wales).

12

Staff groups included are ‘Qualified Healthcare Scientists’ and ‘Support to Healthcare
science staff’ in England, ‘Qualified Healthcare Scientists’, ‘Other Qualified Scientific,
Therapeutic & Technical staff’ and ‘Support to ST&T staff’ in Wales, ‘Professional &
Technical’ in N. Ireland and ‘Healthcare Science Staff’ in Scotland.

To estimate the extent of recruitment of scientists into the NHS,
replacement demand has been projected based on the age profile and
anticipated retirement age of the current healthcare scientist
workforce. These estimates are based on the assumption that the size

13

England Only (Data is not provided in as much detail for other UK Nations)
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of the overall workforce remains constant to 2025.
Results indicate that there will be demand for just under 9,000 new
healthcare scientists within the NHS between now and 2025, breaking
down to just under 6,000 technician level staff and just over 3,000
professional level roles requiring graduate level or above qualifications.
NHS Staff Replacement Demand Forecasts14
Staff Type

2015-16

2016-17

2017-18

2018-19

2019-20

2020-21

2021-22

2022-23

2023-24

2024-25

Science Professionals

218

226

236

242

252

361

363

367

372

374

Cumulative Total
2015/16 2024/25
3011

Science Technicians

419

430

444

454

467

690

702

718

734

747

5805

Total

637

656

680

696

719

1051

1065

1085

1106

1121

8816

14

Forecasts based on workforce data from HSCIC (NHS England), ISD (NHS Scotland),
DHSSPS (Northern Ireland Health & Social Care) and Stats Wales (NHS Wales)
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5. Academic Science Workforce
The academic workforce also contains a significant group of scientists
working in the UK, important for the transfer of ideas and knowledge
into the wider scientific workforce. Biosciences accounts for the
greatest proportion of academic staff in scientific subject areas at 53%
of the academic science workforce, and 7% of the total academic
workforce in 2013/14. Staff numbers have grown faster across most
science subject areas in recent years than in other subject areas,
reflecting the greater increase in student demand for more vocational
subjects offering better career prospects such as Science and
Engineering, against falling demand for the less directly vocational
subjects such as Arts and Humanities since the introduction of higher
fees.

Number of Academic Staff in Science Related Subject Areas 2010/11 –
2013/1415
Subject Area

2010 2011

2011 2012

2012 2013

2013 2014

% change
10/11 13/14

Biosciences

11,855

11,795

12,240

13,225

12%

Physics

4,140

4,205

4,275

4,690

13%

Chemistry

3,585

3,610

3,755

4,080

14%

Pharmacy &
pharmacology

2,000

1,945

2,025

2,020

1%

810

840

875

955

18%

Academic Science
Workforce

22,390

22,395

23,170

24,970

12%

Total Academic
Workforce

181,185

181,385

185,585

194,245

7%

12%

12%

12%

13%

Chemical engineering

Science as a % of Total

The largest proportion of growth in staff numbers has been within
Russell Group institutions. With student number controls due to be
removed in England from September 2015 it is likely that these
institutions are preparing to enrol greater numbers of students from
2015.

15

HESA Staff Record 2010/11 to 2013/14
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Recruitment of academic staff 2012/13 – 2013/14 by University
Mission Group 16

6. Workforce Demand Summary
In summary, the science industries combined currently employ just
under 459,000 people and it is estimated that they will require a total
of between 180,000 - 260,000 new staff between now and 2025. Of
these up to 142,000 are expected to be professional level jobs and up
to 73,000 technical level jobs (with the remainder in customer service,
administrative and elementary occupations). In addition the NHS is
expected to require a further 9,000 scientific staff of which 3,000 will
be professional scientists and almost 6,000 will be at technical level.

Available data indicates that the greatest proportion of the academic
workforce are concentrated in the 26 – 35 age band, accounting for
36% of the Biology, Maths and Physics academic workforce and 31% of
the Engineering and Technology workforce in 2013/14.
Overall the Engineering and Technology workforce is slightly older, with
28% aged 51+ compared to 23% in Biology, Maths and Physics.
Over the last 10 years, the age profile of the academic sciences
workforce has remained fairly constant indicating that replacement
demand for scientific staff in the UK will remain fairly constant. As a
highly international workforce, with very specific entry routes into the
academic profession it is difficult to forecast the impact this group will
have on available recruitment pools into science industries.

16

Within these totals, the sectors anticipated to have the highest demand
are Polymers, due to it being the largest sector with an ageing
workforce creating significant volumes of replacement jobs, and
Medical Technologies, on account of high projected growth based on
recent trends and again an ageing workforce. Chemicals and
Pharmaceuticals will also generate significant demand for staff, mostly
driven by retirement.
Medical and Industrial Biotechnology will have particular requirements
for highly skilled individuals, mostly trained at least to graduate, but
often to postgraduate level. It is critical that the skills needs of these
smaller but vital sectors must be met, for the future growth of the
wider science industries is largely dependent on the revolutionary
technologies emerging from Biotechnology R&D.
In terms of GVA, the science industries currently contribute just under
£41bn to the UK economy. Based on our forecast scenarios this could
rise to between £52bn - £60bn by 2024.

HESA Staff Record 2010/11 to 2013/14

19

7. Skills Supply
This section of the report considers the supply of skilled individuals to
the science industry workforce, focussing on current numbers of
apprentices in relevant frameworks and higher education students
studying STEM subjects. The scale and geographical distribution of
apprenticeship and higher education provision is also analysed. This
analysis is used to consider whether current numbers and available
provision will be sufficient to meet the workforce demand identified in
the first section of the report. To begin with data on apprenticeships is
considered, then volumes of higher education entrants into STEM
subjects and leavers entering the science industries.

7.1

The number of science and engineering related apprenticeships
potentially relevant to science industries more than doubled between
2002/03 – 2014/15 from just over 12,000 to over 30,000. It should be
noted however that the vast majority of these are engineering related,
accounting for around 60% of the apprenticeships shown in the table
below in last 4 years, whilst only 1.3% of these were specifically science
based. Whilst the number of science and engineering apprenticeships
has risen, the proportion of total apprenticeships accounted for by
science and engineering has declined from over 7% in 2002/03 to 6.1%
in 2014/15, illustrating that apprentice numbers in other subject areas
have grown faster.

Apprenticeships

Apprenticeships have become a key focus of Government skills policy in
recent years, and are seen as a route to ensuring that employers take
greater responsibility for their skill needs, and that the skills system is
responsive to the needs of employers. Funding for apprenticeships has
increased significantly over the past few years, and is reflected in the
number of people enrolling on apprenticeships, which has increased
dramatically from just under 280,000 in 2009/10 to over 520,000 at
their peak 2 years later in 2011/12. Whilst no data is available on the
destination industry of apprentices post qualification, data on
apprenticeship starts by framework gives a rough indication of numbers
of apprentices developing skills relevant to the science industries.
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Number of Science Industry Relevant Apprenticeship Starts by SASE Framework (Grouped) 17
Apprenticeship
Subject Group 18
Engineering
Manufacturing &
Processing
Scientific
Total Science &
Engineering Related
All Apprenticeships
Science & Engineering
% of Total

2002/03

2003/04

2004/05

2005/06

2006/07

2007/08

2008/09

2009/10

2010/11

2011/12

2012/13

2013/14

11,100
930

13,250
950

10,840
920

11,500
1,180

11,650
1,520

13,940
1,570

15,260
2,360

15,050
3,580

18,410
7,740

13,400
10,000

14,040
10,550

15,860
9,590

18,070
12,160

20

10

120

90

60

90

340

290

970

450

340

380

410

12,050

14,210

11,880

12,770

13,230

15,600

17,960

18,920

27,120

23,850

24,930

25,830

30,640

167,700

193,600

189,000

175,000

184,400

224,800

239,900

279,700

457,200

520,600

510,200

440,400

499,900

7.2%

7.3%

6.3%

7.3%

7.2%

6.9%

7.5%

6.8%

5.9%

4.6%

4.9%

5.9%

6.1%

17

SFA Apprenticeship Starts by SASE Framework Data

18

Apprenticeship frameworks relevant to the scientific industries have been selected for this analysis and grouped as follows:

2014/15

Engineering: Engineering, Engineering Environmental Technologies, Engineering Technology, Product Design & Development Engineer, Product Design & Development Technician,
Composite Engineering, Mechatronics Maintenance Technician, Manufacturing Engineer.
Manufacturing & Processing: Operations and Quality Improvement, Warehousing and Storage, Explosives Storage and Maintenance, Polymer Processing and Signmaking, Process
Technology, Signmaking, Glass Industry Occupations, Ceramics Manufacturing, Metal Processing and Allied Operations, Metals Processing.
Scientific: Laboratory Technicians, Life Science and Chemical Science Professionals Health Informatics.
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Apprenticeship Providers: Geographical Distribution

Map of Science Apprenticeship Providers (England Only)

In order to grow the numbers of science apprentices, there must be
sufficient available FE provision. At present there are 22 FE institutions
/ private training providers delivering Science apprenticeships,
compared to 299 delivering Engineering and Manufacturing related
apprenticeships. Limitations in available and accessible provision limit
the ability of employers to grow the number of apprentices they train.
Science Apprenticeship Provision
Based on SFA 2013/14 data there are 22 providers delivering to the
following science specific apprenticeships:19

•
•
•

Laboratory and Science Technicians
Pharmacy Technicians
Laboratory Technicians

A full list of apprenticeship providers and the frameworks they deliver
can be found in Appendix 7.

19

SFA National Success Rates Tables 2013/14
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Engineering Apprenticeships Providers (England Only)

Map of Engineering & Manufacturing Apprenticeship Providers
(England Only)

Based on SFA data, there are 299 providers delivering to the following
Engineering & Manufacturing based apprenticeships: 20
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

20

Ceramics Manufacturing
Combined Manufacturing Processes
Engineering
Engineering Manufacture
Engineering Manufacture(Craft and Technician)
Engineering Technology
Gas Industry
Glass Industry
Glass Industry Occupations
Operations and Quality Improvement
Polymer Processing Operations
Process Manufacturing
Process Technology
Signmaking
Warehousing and Storage

SFA National Success Rates Tables 2013/14
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7.2

Higher Education

Overall trends in HE student numbers show that the total number of
undergraduate (UG) students grew from 1.5m in 2000/01 to peak at
1.9m in 2011/12 (the academic year before the introduction of £9k
tuition fees). Since 11/12 numbers have declined to 1.76m, roughly
level with numbers in 2004/05. Data on new UG students from 13/14
indicates the beginning of a recovery however, with almost 27,000
more first year first degree students starting in 13/14 than in 12/13
(+5%).
In terms of postgraduates, numbers grew from just over 400,000 to just
under 590,000 at their peak in 2010/11. Since 10/11 numbers have
reduced to below 540,000 in 13/14, with most of the declines being
attributed to the lack of postgraduate funding available for UK and EU
students, and tighter visa restrictions for International students. As
with UG students however, there was an increase in numbers of new
first year PG students registering in 13/14 (+12,890, +4%), indicating
the start of a possible recovery.

Total Numbers of Students in UK Higher Education (All subjects, All
years of study) 2000/01 – 2013/1421

Undergraduates
In total in 2013/14 almost 522,000 first year first degree students
enrolled into UK HE, of which 123,834 (24%) were in STEM related
subject areas, breaking down into 54,193 in Sciences, 35,028 in Maths
and Computer Sciences, 32,096 in Engineering and 2,517 in Technology.
Across the entire population 84% were UK domiciled students with the
remaining 16% from overseas. Within the STEM subjects 82% were UK
students and 18% from overseas, an important distinction as overseas
students are significantly less likely to enter the UK workforce.

21

HESA Student Record
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1st Year First Degree UG Students, All Subjects: 06/07-13/1421

The most common science related subject areas of study registered for
in 2013/14 were Computer Science, Maths, Biology, Chemistry &
Information Systems, accounting for over 60% of total new UG science
enrolments in 2013/14. Despite the decline in student numbers in
2012/13 due to the introduction of higher fees, most science subject
student numbers have grown since 06/07.
Overall Engineering has a higher proportion of overseas students than
the other subject groups, with typically around 30% of students from
outside the UK, compared to 12% for Sciences and 15% for Maths and
Computer Science. The technology subject group has attracted an
increasing proportion of non UK students, rising from 11% in 06/07 to
19% in 13/14, accounted for by both declines in numbers of UK
students and increases in numbers of non UK students. Specific subject
areas with significantly higher proportions of overseas students than
average include Biotechnology (57% overseas), Operational Research
(53%), Statistics (40%), Materials Science (37%) and Chemical, Process
& Energy Engineering (32%).

1st Year First Degree UG Students, STEM Subjects Only: 06/07-13/1422

22

Source: HESA Student Record. Subjects have been selected for relevance to the
scientific industries and grouped as follows:
Sciences: Anatomy, physiology & pathology, Pharmacology, toxicology & pharmacy,
Medical technology, Broadly-based programmes within biological sciences, Biology,
Botany, Zoology, Genetics, Microbiology, Molecular biology, biophysics &
biochemistry, Others in biological sciences, Animal science, Broadly-based
programmes within physical sciences, Chemistry, Materials science, Physics, Forensic
& archaeological sciences, Astronomy, Geology, aquatic & terrestrial environmental
science, Physical geographical sciences, Biotechnology, Others in physical sciences
Maths and Computer Sciences: Mathematics, Operational research, Statistics,
Others in mathematical sciences, Computer science, Information systems, Software
engineering, Artificial intelligence, Health informatics, Others in computer sciences,
Broadly based programmes in mathematical science, Broadly based programmes in
computer science
Engineering: Broadly-based programmes within engineering & technology, General
engineering, Civil engineering, Mechanical engineering, Aerospace engineering,
Naval architecture, Electronic & electrical engineering, Production & manufacturing
engineering, Chemical, process & energy engineering, Others in engineering
Technology: Minerals technology, Metallurgy, Ceramics & glass, Polymers & textiles,
Materials technology not otherwise specified, Maritime technology, Others in
technology, Ceramics & glasses
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Higher Education Leavers Recruited into Science Industries

Number of Graduates Recruited by Science Industries
Sector

Based on responses to the Destinations of Leavers of Higher Education
(DLHE) survey and HESA qualifiers data it is possible to estimate how
many HE leavers enter the science industries in a given year in some
detail. In 2013/14 DLHE survey responses show that 0.84% of the total
graduating population that year were recruited into the Science
Industries, equating to approximately 4,350 graduates. On average
around 60% of graduates recruited into science industries in 2013/14
were from relevant STEM disciplines. Of the science industries
Pharmaceuticals and Biotech were the largest graduate recruiters,
attracting 980 and 900 recruits respectively, followed by Chemicals,
attracting 870 graduates. Downstream Petroleum, whilst a smaller
recruiter of new graduates than other science industries, were most
likely to recruit graduates from relevant STEM disciplines with over 70%
of their intake coming from STEM, whilst Polymers were least likely to,
with under 40% of their total graduate intake coming from STEM
disciplines.

0.18%
0.17%
0.02%

Estimated
Number
Graduates
Recruited
12/13
559
876
106

Estimated
Number
Graduates
Recruited
13/14
906
871
115

0.08%
0.19%

0.09%
0.19%

391
949

451
978

0.07%
0.17%
0.82%

0.08%
0.12%
0.84%

357
840
4,078

427
600
4,348

0.31%

0.30%

1,525

1,568

25.10%
73.77%

24.96%
73.89%

124,367
365,451

128,691
381,000

100.00%

100.00%

495,421

515,608

%
Entering
Industry
2012/13

%
Entering
Industry
2013/14

Biotechnology
Chemicals
Downstream
Petroleum
Med Tech
Pharmaceuticals

0.11%
0.18%
0.02%

Polymers
R&D
Science Industries
Total
In work but no SIC
code
Not in work
Working in another
industry
Total Qualifiers

Other industries attracting significant numbers of STEM graduates
included Wholesale and Retail recruiting around 10% of STEM
graduates (around 9,000 graduates), Health Care and Social Work,
recruiting around 8,500 STEM graduates, largely from Biological Science
disciplines and Information & Communication, recruiting around 7,500
STEM graduates, particularly from Technology, Maths and Computer
Science Disciplines. Over 4,000 STEM graduates went on to work in
Education from a range of STEM disciplines and 3,000 in Finance and
Insurance recruited, particularly from Maths and Computer Science
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disciplines.
STEM graduates are also more likely than graduates from other
discipline areas to go on to further study. Across all disciplines in
2013/14 17% of graduates went on to further study; for STEM subjects
the proportion was 21%, with Physical Sciences and Maths graduates
the most likely to continue study at 36% and 27% respectively.
The subject areas Science Industries most commonly recruited
graduates from were Chemistry, Biology, Business studies, Molecular
Biology, Biophysics & Biochemistry, and Chemical, Process & Energy
Engineering.
Subject areas with a particularly high proportion of their graduates
recruited into science industries included Chemistry, Chemical, Process
and Energy Engineering (a subject area which includes Chemical
Engineers, an occupation listed on the home office shortage occupation
list) and Microbiology, indicating that graduates in these subject areas
are particularly in demand.

Estimated Numbers of Graduates employed in Science Industries from
Science Related Subjects 2013/14 23
Subject area

(F1) Chemistry
(C1) Biology
(H3) Mechanical engineering
(C7) Molecular biology, biophysics
& biochemistry
(H8) Chemical, process & energy
engineering
(H6) Electronic & electrical
engineering
(B2) Pharmacology, toxicology &
pharmacy
(C9) Others in biological sciences
(I1) Computer science
(G1) Mathematics
(F4) Forensic & archaeological
sciences
(H1) General engineering
(B1) Anatomy, physiology &
pathology
(C5) Microbiology
(F3) Physics
(H7) Production & manufacturing

23

% Entering
Science
Industries
13/14

Number
of UG
qualifiers
13/14

9.40%
3.65%
3.04%
6.28%

4,460
7,103
7,006
3,272

Estimated
number
recruited
into science
industries
13/14
419
259
213
205

9.74%

2,067

201

2.55%

6,984

178

2.63%

4,644

122

4.36%
0.70%
1.02%
3.36%

2,177
13,178
8,484
2,575

95
93
87
87

2.46%
1.53%

3,276
4,629

81
71

6.97%
1.47%
3.99%

750
3,438
1,123

52
51
45

Subject areas with 30+ Graduates recruited into Science sectors. A full list of Subject
Areas Science Industries recruited from can be found in Appendix 5.
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Subject area

engineering
(B8) Medical technology
(I2) Information systems
(F8) Physical geographical sciences
(H4) Aerospace engineering
(C4) Genetics

% Entering
Science
Industries
13/14

Number
of UG
qualifiers
13/14

Estimated
number
recruited
into science
industries
13/14

2.22%
1.09%
0.89%
1.33%
6.14%

1,922
3,857
4,099
2,441
516

43
42
36
32
32

Undergraduate Qualifiers Recruited into Science Based Occupations
Across All Industries
By selecting science based standard occupational classification (SOC)
codes it is possible to estimate numbers of graduates entering science
based roles across the whole economy. In 2013/14 3.52% of graduates
entered science and engineering based occupations across all
industries, equating to just over 18,000 graduates.
30% of these were recruited into science and engineering technician
roles, a role type with a skill level normally associated with level 3 and 4
qualifications (i.e. apprenticeships and higher apprenticeships).
Table: Graduates Recruited into Science & Engineering Based
Occupations 2013/14 24
24

Engineering professionals and technicians exclude those in Civil Engineering
Occupations as they are not relevant to the industries in question.

Occupation groupings are as follows:
Chemical Scientists: Chemists, Research/ development chemists, Analytical chemists,
Chemical scientists n.e.c.

Occupation

Biological and Biochemical Scientists
Chemical Scientists
Physical Scientists
Engineering Professionals
Science & Engineering Technicians
Science Industries Process Operatives
Science & Engineering Occupations
Total
Academic Research / R&D Managers
(All Disciplines/Industries)
Other Occupation
Occupation Unknown
Not in work
Total

% Entering
Occupation
13/14
0.32%
0.12%
0.08%
1.88%
1.11%
0.02%
3.52%

Estimated Number
Entering Occupation
13/14
1,631
608
420
9,674
5,719
98
18,149

0.13%

668

71.27%
0.13%
24.96%
100%

367,451
649
128,691
515,608

Biological & Biochemical Scientists: Biochemists, medical scientists, Biologists,
Bacteriologists, microbiologists, etc., Botanists, Pathologists, Agricultural scientists,
Physiologists, Pharmacologists, Biological scientists and biochemists n.e.c.
Physical Scientists: Physicists, Geophysicists, Geologists, mineralogists, etc.,
Meteorologists, Astronomers, Physical scientists n.e.c.
Professional Engineers: Mechanical engineers, Electrical engineers, Electronics
engineers, Design and development engineers, Production and process engineers,
Engineering professionals n.e.c.,
Science & Engineering Technicians: Laboratory technicians, Electrical and electronics
technicians, Engineering technicians, Quality assurance technicians, Planning, process
and production technicians, Science, engineering and production technicians n.e.c.,
Pharmaceutical technicians, Medical and dental technicians,
Science Industries Process Operatives: Glass and ceramics process operatives,
Chemical and related process operatives, Rubber process operatives, Plastics process
operatives, Metal making and treating process operatives
Academic Research/R&D Managers: University researchers, unspecified discipline,
Research and development managers
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Postgraduate
In 2013/14 just over 318,000 first year students enrolled in taught and
research postgraduate programmes in the UK. STEM subjects
accounted for 18% of enrolments at 57,409. This consists of 23,553
studying science subjects, 12,516 studying Maths and Computer
Sciences, 19,574 studying Engineering and 1,766 studying Technology.
The split between UK domiciled and overseas students is much more
even at postgraduate level, with overseas students consistently
accounting for more than 40% of the total first year population since
2010/11 (135,125 students in 2013/14) and accounting for 56% of the
STEM subjects population (28,671 in 13/14). The proportion of non UK
students varies by STEM subject area, lowest in Sciences at 35%
compared to 54% in Technology, 61% in Maths and Computer Science
and highest in Engineering at 71%.

Postgraduate First Year Students by Domicile, All Subjects: 06/07 –
13/14

The most common science related subject areas of study new PG
students registered for in 2013/14 were Computer Science,
Pharmacology, Toxicology & Pharmacy, Information Systems, Biology
and Anatomy, Physiology & Pathology. First year PG numbers across all
subjects grew by 14% between 06/07 and 13/14, entirely due to growth
in overseas student numbers (UK PG first year student numbers peaked
in 09/10 and have since fallen back to their 06/07 level). Within STEM
subjects the picture is a little different to the overall trend however;
growth was 15% for the 06/07 - 13/14 period, but UK student growth
was much stronger in STEM at 8% compared to 0% across all subjects.
Growth in new overseas students has been significant, but weaker than
the overall trend: 22% for STEM compared to 41% overall.
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Postgraduate First Year Students, STEM Subjects Only: 06/07 – 13/14

Number of Postgraduates Recruited by Industry
Industry

Postgraduate Qualifiers Recruited into Science Based Occupations
Across All Industries
1.64% of postgraduate qualifiers were recruited into science industries
in 2013/14, equating to approximately 4,300 recruits. R&D and
Biotechnology were the greatest recruiters of PG qualifiers at around
1,200 recruits each. The Pharmaceuticals industry followed, recruiting
just over 850 qualifiers.

Biotechnology
Chemicals
Downstream
Petroleum
Medical Technology
Other Scientific R&D
Pharmaceuticals
Polymers
Total Science
Industries
Not in work
In work but no SIC
code
Other Industries
Total PG Qualifiers

%
Entering
Industry
12/13

%
Entering
Industry
13/14

Estimated
Number
Recruited
12/13

Estimated
Number
Recruited
13/14

0.33%
0.18%
0.02%

0.47%
0.17%
0.02%

832
455
52

1,222
445
51

0.08%
0.61%
0.30%
0.04%
1.57%

0.12%
0.48%
0.33%
0.05%
1.64%

210
1,527
765
95
3,937

321
1,263
856
139
4,297

15.47%
0.24%

13.68%
0.34%

38843
595

35,822
887

82.73%
100%

84.35%
100.00%

207,733
251,108

220,943
261,949

PG subject areas most commonly recruited from by Science Industries
were Chemistry, Business studies, Management studies, Biology and
Clinical medicine. Subject areas with particularly high proportions of
qualifiers recruited into science industries were similar to UG subjects,
including Biotechnology, Chemistry, Molecular Biology, Biophysics &
Biochemistry, Others in Biological Sciences, Microbiology and Genetics
suggesting there is high demand for qualified people in these areas.
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Estimated numbers of Postgraduates employed in Science Industries
by Subject 2013/1425

Subject Area

Subject Area

engineering
(F6) Geology
(F8) Physical geographical sciences
(C4) Genetics
(H4) Aerospace engineering
(J5) Materials technology not otherwise
specified

(F1) Chemistry
(B2) Pharmacology, toxicology &
pharmacy
(H6) Electronic & electrical engineering
(C7) Molecular biology, biophysics &
biochemistry
(C1) Biology
(H8) Chemical, process & energy
engineering
(F3) Physics
(H1) General engineering
(C9) Others in biological sciences
(I1) Computer science
(C5) Microbiology
(B1) Anatomy, physiology & pathology
(H2) Civil engineering
(H3) Mechanical engineering
(J7) Biotechnology
(F7) Science of aquatic & terrestrial
environments
(G3) Statistics
(G1) Mathematics
(H7) Production & manufacturing

25

%
Entering
Science
Industries
16%
11%

Total PG
Qualifiers
13/14
1,674
2,303

Estimated
number
recruited
13/14
267
245

4%
14%

3,960
1,156

169
164

8%
9%

2,093
1,674

163
155

9%
6%
13%
2%
13%
4%
2%
3%
20%
3%

1,410
2,215
630
4,300
560
1,578
3,399
2,233
293
1,664

128
122
85
82
74
70
66
66
60
58

8%
3%
4%

675
1,667
1,191

54
51
49

%
Entering
Science
Industries

Total PG
Qualifiers
13/14

Estimated
number
recruited
13/14

5%
3%
13%
4%
8%

890
1,243
296
881
411

43
39
38
37
32

4.1% of postgraduates went into science and engineering based
occupations across the whole economy in 2013/14 equating to nearly
11,000 postgraduates. 84% went into professional science or
engineering roles and the remaining 16% went into technician roles,
compared to 30% of undergraduates, demonstrating that postgraduate
qualifiers are better equipped to enter directly to professional level
roles than undergraduate qualifiers.

Table shows subject areas with 30+ Graduates recruited into Science sectors,
excluding non-science aligned disciplines
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Postgraduates Recruited into Science & Engineering Based
Occupations 2012/13
Occupation

Biological and Biochemical Scientists
Chemical Scientists
Physical Scientists
Professional Engineers
Science & Engineering Technicians
Total Science/Engineering Occupations
Academic Researchers / R&D Managers
(All Disciplines/Industries)
Other Occupation
Occupation Unknown
Not in work
Total PG Qualifiers 13/14

% Entering
Occupation

Estimated
Number
Recruited 13/14

1.13%
0.20%
0.39%
1.74%
0.64%
4.10%
2.16%

2,947
519
1,024
4,570
1,684
10,745
5,671

79.94%
0.12%
13.68%
100%

209,398
314
35,822
261,949
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Science and Engineering HE Providers: Geographical Distribution
Provision including work placements at degree level is more balanced
between Science and Engineering subjects; 59 HE providers offer
undergraduate science degrees which include work placements, and 57
offer engineering degrees including work placements.

Map of Providers offering Engineering Undergraduate Degrees which
include Work Placements

Map of Providers offering Science Undergraduate Degrees which
include Work Placements
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8. Skills Supply Summary
The number of science and engineering apprenticeships potentially
relevant to science industries has more than doubled since 2002/03, to
over 30,000. However science specific apprenticeships account for just
1.3% of this total and the number of relevant science and engineering
apprenticeships have not risen as fast as apprenticeships in other areas.
Apprentice numbers will need to increase significantly to fill the
forecast 4,000-6,000 technical level jobs arising across the science
industries each year over the next 10 years. With only 22 FE colleges
and training providers in England providing for Science apprenticeships,
the number of providers engaged will need to increase to meet rising
demand from employers.

indicates that overall graduate supply is sufficient to meet demand.
However, there is significant research evidence to suggest that many
new graduates leave higher education without the practical skills
needed to apply the theoretical knowledge gained during their degrees
in the workplace.

At present, HE data shows that science employers frequently recruit
overqualified graduates into technical level jobs. This however
presents the further challenge of often cited limitations in graduates
practical experience and high turnover of staff at technician level as
graduates quickly move on to the professional level jobs they are
qualified for.
The number of graduate level jobs is likely to be higher, totalling 9,00012,000 per year on average across the science industries. Graduate
level cohorts are likely to be able to withstand this demand, with over
520,000 undergraduates just under 124,000 of which were in STEM
related subjects, and 54,000 were specifically studying science subjects.
Over 318,000, postgraduates entered HE in 2013/14, 57,000 of which
were in relevant STEM subjects and just under 23,500 specifically in
science.
The graduate question is therefore one of the quality of graduates
entering the workforce, rather than the quantity; our assessment
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9. Key Enabling Technologies and
their implications for skills
The skills needs of the future will be driven by the adoption of new
technologies.
Today informatics and computational science, as well as the
mathematical and statistical skills underpinning this area are some of
the most common and high priority areas of need highlighted in skills
research across the science industries. With the completion of the
human genome project, coupled with advancements in the storage
capacity of computers and analytical capability of software, informatics
has emerged as one of the key enabling technologies that will drive the
future of the scientific industries and the associated healthcare
industry.

and process engineers with biological science knowledge needed to
apply biological processes on a manufacturing scale.
By considering skills needs through the lens of the key enabling
technologies spanning the science industry sectors, we are given an
insight into the skills that will be needed in the scientific workforce of
the future. This chapter of the report draws on literature (skills
research, strategies and reports) from the last 5 years relating to skills
and technologies across the science based industries, combined with
industry, stakeholder, education and training provider consultations, to
propose a cross sectoral view of the key skills needs that will emerge
across scientific industries over the next 10 years.
This part of the report focusses in detail on the skills needed and areas
of shortage amongst the scientific and technical workforce, focussing
on those skills and roles critical to embracing the Key Enabling
Technologies that will drive future growth.26
Key Enabling Technologies Overview

Similarly technologies are transforming the skills requirements of
advanced manufacturing sectors. Whilst jobs on the assembly line are
being replaced by automation, the skills required of machine operatives
and technicians are broadening to encompass computer programming
skills and increased IT literacy in controlling increasingly complex
machines.
Equally, as different technologies converge, such as the application of
biotechnology to industrial processes, the need for multidisciplinary
skills is growing with people who have trained in one discipline area
increasingly required to apply technologies emerging from another and
work collaboratively with colleagues in aligned disciplines. A key
example of this is evident in the well-established need for production

Key Enabling Technologies (KET) are the technologies that provide the
basis for innovation in a range of products across all industrial sectors.
They underpin the shift to a greener economy, are instrumental in
modernising Europe’s industrial base, and drive the development of
entirely new industries27. They are knowledge intensive and associated
with high R&D intensity, rapid innovation cycles, high capital
expenditure and highly skilled employment. They enable process, goods
26

For further detail on the engineering workforce and skills needs readers are referred
to the following documents: Professor John Perkins (2013) Review of Engineering
Skills, Engineering UK (2016) The State of Engineering and SEMTA (2015) Skills Vision
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European Commission http://ec.europa.eu/growth/industry/key-enablingtechnologies/index_en.htm
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and service innovation throughout the economy and are of systemic
relevance. They are multidisciplinary, cutting across many technology
areas with a trend towards convergence and integration. 28
The following KETs have been identified through analysis of existing
literature on advancements across the science industries and
consultations with key industry organisations and stakeholders as the
technologies that will drive future growth. The identified key enabling
technologies are:

•
•
•
•
•

•
•
•
•
•
•
•

Regulatory awareness
Quality management
Problem solving skills
Project management
Interdisciplinary skills
Computational skills
Mathematical and statistical skills

Informatics and Big Data
Synthetic Biology and Biotechnology
Advanced Manufacturing
Formulation Technology
Materials Science

In addition a number of cross cutting skills and knowledge are needed
to support the adoption of new technologies and consequently, the
growth of the science based industries, as follows:

•
•
•
•
•
•
•

Leadership & management
Team working
Communication skills
Business skills
International business awareness
Commercial and intellectual property awareness
Translational skills29

28

European Commission
http://ec.europa.eu/research/industrial_technologies/pdf/biomaterials-roadmapfor-horizon-2020_en.pdf

29

The term ‘translational skills’ is used in its broadest sense, to denote the ability to
scale up and apply new and evolving technologies in an industry or to a process.
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10. Key Enabling Technologies:
Definitions, Applications and
Skills
10.1

Informatics and Big Data

The digital economy is developing rapidly worldwide. It is the single
most important driver of innovation, competitiveness and growth in the
world. 30
Informatics & Big Data Definitions
The broad discipline of informatics is defined as ‘the science of
computer data processing, storage and retrieval’. Numerous sub
disciplines of informatics have emerged across the scientific industries
(most notably in health informatics, bioinformatics and more recently,
cheminformatics) as distinct from other areas of informatics. These sub
disciplines have arisen as they require individuals with multidisciplinary
understanding of both the area of science or health care in which they
work and of computer science and the principles and practices of
informatics, in order to mine and analyse data and subsequently
interpret it in a meaningful way within their field.
The field of health informatics is defined by the UK Council for Health
Informatics Professions31 (UKChip) as ‘the knowledge, skills and tools

30

European Commission http://ec.europa.eu/growth/sectors/digitaleconomy/index_en.htm

31

UKChip are the voluntary regulation and registration body for Health and Social Care
Informatics in the United Kingdom http://www.ukchip.org/?page_id=1494

which enable information to be collected, managed, used and shared
safely to support the delivery of healthcare and promote health’.
Health informatics careers are mapped out in the Health Informatics
Career Framework32 which describes the health informatics profession
in the same way as clinical and other healthcare professions. The
framework aims to establish career pathways and development
opportunities for individuals working within health care and
surrounding organisations providing services to health care. Health
informatics apprenticeships and a graduate management training
scheme pathway in informatics are now available to train people in this
career path. Health economics is a related area, using health care data
to analyse and model the workings of health care systems in areas
including supply, demand and financing in order to maximise value for
money.
Bioinformatics is defined as ‘the collection, classification, storage, and
analysis of biochemical and biological information using computers
especially as applied to molecular genetics and
genomics’.33 Advancements in genome sequencing combined with
rapid developments in computing power, and the opportunities this
opens up to deliver huge benefits to modern medicine and scientific
discovery have made bioinformatics a critical field within modern
biological science.
Whilst chemists have been slower to adopt data sharing practices, the
cheminformatics discipline is now catching up, particularly in the field
of medicinal chemistry. Computational modelling of molecular
interactions with biological systems, drug metabolism and toxicology
32

https://www.hicf.org.uk/

33

http://www.merriam-webster.com/dictionary/bioinformatics
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have a critical role to play in accurate early target validation, helping to
reduce attrition rates of candidate drugs in clinical trials. As early stage
drug discovery research has moved from big pharma into smaller
companies, sharing information across organisational boundaries has
become critical to the drug discovery process. 34
Big Data is defined as ‘datasets whose size is beyond the ability of
typical database software tools to capture, store, manage, and
analyse’. 35 It can involve the combination or linking of a number of
datasets collected separately, to create a more valuable larger dataset
which can be analysed for correlations. There are a number of ways
that capturing and using big data can be valuable including: more
precise segmentation of customers (or patients), allowing more
precisely tailored products, services or treatments; making data
accessible and therefore usable to more people at higher frequency;
increasing capture of more accurate and detailed performance
information enabling continuous and real time improvements; using
data analysis to conduct controlled experiments and forecasts leading
to better decision making; using data to improve the development of
the next generation of products and services.
Computational sciences are distinct but closely related areas.
Computational Biology is defined as ‘The development and application
of data-analytical and theoretical methods, mathematical modelling
and computational simulation techniques to the study of biological,
behavioural, and social systems’. 36 In essence computational sciences
are concerned with using computers to conduct new scientific
34

RSC Chemistry World 13/08/2015 ‘Exploiting the Datamine’
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McKinsey (2011) Big data: The next frontier for innovation, competition, and
productivity
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NIH (2000) Working Definition of Bioinformatics and Computational Biology

experiments through techniques such as computer modelling, while
informatics in science is concerned with the capture and analysis of
scientific data, which may be the output of computational or physical
science experiments. Whilst the subjects of bioinformatics and
computational biology are distinct, informatics and computational
science job roles often combine the two, requiring individuals who are
competent across both areas.
Informatics: Applications
There are myriad applications of informatics across the scientific
industries. Examples of key areas of application are given below:
Precision Medicine: One of the key applications of informatics in
science is linking genomic information to health records to determine
likely drug response in individuals, which will deliver the revolutionary
advances in healthcare that precision medicine offers. These advances
have led to an explosion in demand for individuals combining scientific
skills in biology, chemistry, pharmacology and clinical healthcare with
informatics skills.
Discovery of new drugs and therapies: genome sequencing has led to
significant advances in the development of new biologic medicines and
therapies including new classes of antibiotics, monoclonal antibodies,
vaccines, gene and cell therapies. Open data on the structure and
properties of pharmacologically active molecules are also helping
medicinal chemists to develop new drugs.
Computer Experimentation: In the field of computational science,
using advanced modelling and highly accurate predictive techniques
many scientific experiments can be carried out via computer
simulation, with significant benefits including reductions in cost and
timescales. However the complexity of these computer systems
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requires significant computing knowledge, which is a barrier to the
adoption of available technologies amongst the scientific community.
Scientific workflow systems have been developed to simplify the
computer user interface, however users still need specific training in
how to use these systems and appropriately interpret their findings. 37
Cell & Gene Therapies: Genomic information is fundamental to the
research and development of these new advanced therapies.
Informatics Skills
Demand for staff with skills relating to ‘big data’ has exploded across
the entire economy in the last 5 years, most notably in Finance, Retail
and Marketing. There has been a tenfold increase in demand for big
data staff in the past 5 years with an average advertised salary of £55k
p.a.; 24% higher than other IT staff. 38 Informatics, Computational
Sciences and Statistics are some of the most commonly relayed skills
gaps picked up in recent science industries skills research, with over
90% of respondents to a recent ABPI survey rating skills in these areas
as a medium or high concern.39 There is particular difficulty in sourcing
individuals who combine scientific or healthcare knowledge with the
computational, statistical data mining and analytical competence
needed. This picture is similar across the economy; a recent Nesta
report40 highlighted this difficulty ‘the problem is finding people with
37

Wolstencroft et al. (2013) The Taverna workflow suite: designing and executing
workflows of Web Services on the desktop, web or in the cloud, Nucleic Acids
Research
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SAS & The Tech Partnership (2014) Big Data Analytics
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ABPI (2015) Bridging the Skills Gap in the Biopharmaceutical Industry: Maintaining
the UK’s Leading Position in Life Sciences
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NESTA & UUK (2015) Analytic Britain: Securing the Right Skills for the Data Driven
Economy

the right mix of skills: the data scientists who combine technical skills,
analytical and industry knowledge, and the business sense and soft skills
to turn data into value for employers are very hard to find’. Informatics
using roles in science industries and healthcare are mostly
concentrated at the higher level with most scientific informatics
applications in research, therefore skills shortages are mainly focussed
at postgraduate and postdoctoral levels.
Within the health sector the need for health informatics skills spans a
wider range of levels in addition to the higher level skills shortages, as
the advent of precision medicine will require research professional and
technical level skills in linking health records and genomic data to
support clinical decision making. To that end an apprenticeship route
and a graduate management training scheme into health informatics
have been developed for the health care industries. Health Economics
is a related area with identified shortages in both numbers and quality
of skilled people to fill available roles41, requiring a similar grounding in
mathematical, statistical, computing, modelling and analytical skills, in
combination with specialist knowledge of the health economics field.
Health economics skills shortages are mostly focussed on experienced
individuals with qualifications at graduate level and above.
Informatics is becoming central to most professional scientific roles and
as such it is important that a good grounding in the concepts of
informatics and the mathematical and statistical skills underpinning the
area are embedded throughout the science education system and
especially at undergraduate level. At present the UK lags behind other
European countries in levels of basic numeracy across the workforce.
As such this area requires interventions throughout the education and
41
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training system, to ensure that young people have the mathematical
skills to build upon as they reach further and higher education, to
provide the basis upon which to ground applied informatics learning.
This will ensure the workforce of the future have a deep understanding
of the concepts of informatics and the skills needed to work with new
developments in the technology as they arise during their careers. UUK
research42 shows that whilst data analytics skills are taught in most
STEM undergraduate courses, the extent of training varies by
institution and degree subject. To meet the future needs of the data
driven economy, data skills must be embedded as a core component of
more degree courses.
Meanwhile, a large proportion of the existing scientific workforce went
through their education at a time when there was little or no
informatics content in the curriculum, therefore there is a high demand
for upskilling the current workforce. Research by Elixir UK43 illustrates
the need to upskill the current workforce in this area, with around 70%
of bioinformaticians interested in training in statistics and data analysis
and around 60% of wet lab biologists interested in data visualisation,
data manipulation and general statistics. Over 60% of wet lab scientists
said they were not confident with statistics and over 70% had no
programming experience.44
These findings tie in with other skills research across the scientific
industries, with particular areas identified as in need of action including
bioinformatics and cheminformatics, computational biology,
42
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computational chemistry, programming skills, data mining, data
visualisation, data analysis, competence with data analysis software
packages and mathematical and statistical competence.45 46
Allied to the need for informatics skills is the requirement for
researchers to have statistical design knowledge and skills in order to
plan experiments more efficiently, be able to use the appropriate
software and analyse the resulting data. The use of digital design and
modelling techniques is increasing, especially within the
pharmaceutical and biotechnology areas. A recent Advanced
Manufacturing Supply Change Initiative project focuses on new digital
design and manufacturing processes for drug products, highlighting the
importance of this area to the pharmaceutical industry.
At present businesses are responding to the challenges of finding
individuals with the full skill sets they are seeking by building
multidisciplinary teams. Where companies are training in this area,
they aim to upskill their scientific workforce in computational methods
and informatics, however a few have instead sourced skilled data
analysts from other industries and provided them with bioscience
training. This practice may become more common place in the future as
demand for informaticians puts pressure on the availability of skilled
people across industries.
Difficulties in sourcing staff with the appropriate skills in this area are
expected to increase in the future, as demand for skilled individuals will
continue to grow in all areas of the economy. As the technology in the
informatics field develops it is anticipated that the workforce will
45
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become more productive, with computers able to process information
and produce results at a faster rate. Whilst improvements to user
interfaces will make informatics software packages increasingly user
friendly, users will continue to require the core theoretical knowledge
and statistical and programming understanding to interpret and use
results with confidence and identify problems or mistakes.
The use of machine learning and artificial intelligence to conduct
analysis, learn and make predictions on data is expected to grow
significantly in future. In addition to core maths and stats skills,
developing and working with AI systems requires programming and
coding ability, and as such these skills are expected to become
increasingly valued. Embedding applied coding and programming basics
into existing qualifications will help to ensure the workforce have core
skills needed as AI and machine learning applications increase and
spread throughout the scientific community.
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10.2 Synthetic Biology and
Biotechnology
Synthetic biology is defined as “the design and engineering of novel
biologically based parts, devices and systems, or the redesign of existing
biological systems for useful purposes” 47
Synthetic biology aims to design, re-design and construct new biological
systems for useful purposes that could have a huge impact on humans,
health and environment. 48 It is a rapidly developing field, and its
outputs (modified or novel microorganisms) are used in modern
biotechnology.
Biotechnology is defined as “any technological application that uses
biological systems, living organisms, or derivatives thereof, to make or
modify products or processes for specific use”. 49
Throughout human history we have relied on the biological processes
of microorganisms to make foodstuffs such as bread, cheese and
yoghurt, and more recently have harvested medicines such as
antibiotics from biological organisms. Modern biotechnology also uses
the enhanced and new organisms created through synthetic biology to
create better biological based processes and products across a wide
range of industries.
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Convention on Biological Diversity (2013)
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Synthetic Biology and Biotechnology Applications
Synthetic Biology and Biotechnology cover a wide range of constantly
evolving technologies which have applications across a huge range of
industries and offer potential solutions to some of the greatest global
challenges faced today such as antimicrobial resistance and alternative
fuel sources. Biotechnological applications are often categorised into:
red, medical applications; green, agricultural; white, industrial; and
blue, marine. Some examples of the applications of synthetic biology
and biotechnology are given below.
Biologic Medicines: One key example of the convergence of two key
enabling technologies, informatics and synthetic biology, is in the
development of modern medicines. Advances in genome sequencing
have given synthetic biologists access to a palette of DNA from many
existing organisms. By recombining and synthesizing new DNA based on
this knowledge synthetic biologists can create microorganisms with the
ability to produce new antibiotics, design monoclonal antibodies to
target specific diseases and modify viruses to deliver gene therapies.
BioFuels: Synthetic biology and biotechnology offer routes to both
improved biofuel crop productivity and resistance to pests and
diseases, through the development of genetically modified crop
varieties as well as more productive microbes for producing biofuels.
Industrial Enzymes: enzymes are used in a range of industrial
applications from creating lactose free dairy products to fast acting
laundry detergents. Synthetic biology aims to design improved enzymes
that are more active, produce higher yields and are more efficient.
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Bio Based Chemicals: the bio-based chemical industry is driven by the
need to find novel ways to replenish natural resources, reduce our
dependency on foreign and limited-supply oil resources, and decrease
greenhouse emissions. Biotechnology offers renewable approaches to
chemicals, such as plant-based cleaning supplies, biodegradable
plastics, rubber produced from biological instead of petrochemical
sources and textiles that harbour less impact on the environment.
Cell and Gene Therapies: Cell therapies are treatments in which intact,
living, human cells are injected into a patient for therapeutic benefit.
Blood transfusions and bone marrow transplantation are well
established forms of cell therapy, however many cell types can be used
for treatment, ranging from neural stem cells to genetically engineered
immune system cells. Gene therapies are treatments in which genetic
material is incorporated into the cells of a patient with an intended
therapeutic benefit. The majority of gene therapy trials involve the use
of an adeno-virus vector for genetic manipulation, often replacing
faulty or missing genes in patients with genetic disorders.50
The next challenge for biotechnology is to harness the emerging
technologies from synthetic biology and scale them up for
manufacture.
Synthetic Biology & Biotechnology Skills
Biotechnology and synthetic biology skills needs are currently
concentrated at the higher/research level, with a large portion of the
existing workforce qualified to postgraduate and doctoral level.
However there are frequently concerns within the biotech sector over
the professional skills (such as project management, customer
50

IMS Health Thought Leadership White Paper (2015) Cell & Gene Therapies:
Innovation to Commercialisation: Can industry bridge the gap?

relationship management and business strategy) of new recruits at
graduate level and above.
As technologies scale up and are adopted and commercialised more
widely across different industries the skills demanded are broadening
across both sectors and levels throughout the workforce. As processes
are pinned down, biotech industries are producing more routine jobs
requiring precision and strict adherence to protocols, demanding
increasing numbers of technicians with an understanding of biological
processes. Biotech sectors have begun to develop apprenticeship
routes into the field as a lack of technical level support is beginning to
hamper growth, however local numbers required per year at this stage
are still relatively small. In order to deliver training solutions suitable to
cohorts large enough to make provision viable, common skills needs
across sectors need to be identified and provision coordinated on a
national level.51 52 A key project seeking to meet this demand is the
National Horizons Centre, based in Darlington and due to open in 2017.
The centre aims to coordinate skills development relating to core
technologies which span a range of science industry sectors in biologics
(medical biotech), industrial biotechnology, subsea engineering and
digital technology. Delivery will be from apprenticeship through to
doctoral level, and will target national cohorts of learners.
Biotechnology requires multidisciplinary skills, with teams from
different discipline backgrounds such as chemists and biologists
needing to work together and communicate effectively, requiring a
common ‘language’. Conversion courses and short training courses can
51
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help to bring broader skills to scientists whose pathways through
education have focussed on a single discipline area. Adaptability is a
key trait that firms are looking for in building multidisciplinary teams.
There is an established need for people who combine process and
production engineering skills with an understanding of biological
science, who are able to translate processes from the lab to a
commercially viable scale through the design, management and
optimisation of biological production processes for manufacture. In
general firms report that they find it easier to recruit engineers and
train them in biology than the other way round.53 54
Biochemistry, biochemical engineering and biomedical science are
critical discipline areas contributing to the development of new drugs.
Particular areas in which skills are needed include systems biology,
immunology, molecular pathology, toxicology, pharmacokinetics and
drug metabolism in addition to analytical and statistical skills. 55 56 57
Particular gaps identified in the knowledge of new graduates entering

the workforce include proteomics, metabonomics, immunology and
toxicological pathology. 58
Core underpinning science skills are fundamental to the development
of new products and processes. Chemistry skills are also vital in
supporting the translation of biological processes into therapies,
biological tools and diagnostics.59 Underpinned by core discipline skills,
key skills chemists need for developing new drugs and products include
synthetic chemistry, physical organic chemistry, medicinal chemistry,
analytical chemistry, computational chemistry and cheminformatics as
well as pharmacology, biochemistry and toxicology. Pharmaceutical
companies have particularly highlighted gaps in new graduates’ skills in
spectroscopy. Large pharmaceutical companies have in the past
nurtured the above skills, however as the industry has fragmented, the
capacity to train and develop chemists with these skills has diminished.
As such existing training routes need to be valued and maintained and
new ones developed to secure the future of the UK skills base in this
area.
Practical experience is critical in biotech industries, and often these
applied skills are lacking in new graduates who haven’t had hands on
training during their studies. One potential reason for this is education
providers lacking access to up to date equipment due to cost. There is
a role for employers to play in supporting the development of the
practical skills they require of graduates by working with HEI’s to offer
students access to specialist equipment and facilities. Existing research
has identified shortages in numbers of available microbiologists, a
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critical skill set to biotechnology using industries, with particular
difficulties in finding staff with practical fermentation skills and
experience.

10.3 Advanced Manufacturing
Definition
Advanced manufacturing is the integration of technology based
systems and processes in the production of products (fit, form, and
function) to the highest level of quality and in compliance with industry
specific certification standards. Products and processes are often
innovative, made from advanced materials and components, and
produced on technology driven equipment and processes. Paramount
to advanced manufacturing is a highly skilled workforce operating in
lean and continuous improvement cultures. 60
Advanced manufacturing is heavily dependent on IT, and processes are
becoming increasingly automated. Whilst this drives down the demand
for staff in labour intensive manual processing, it increases the need for
specialist knowledge of computer aided design (CAD) and computer
aided manufacturing (CAM) software, the resources needed in quality
assurance of existing and new products and increases the skills needed
of maintenance staff into software development and maintenance of
more complex machines. 61
There are myriad technologies that contribute to advanced
manufacturing, including robotics and intelligent autonomous systems,
process improvement frameworks and additive manufacturing.
Process Intensification: Process intensification consists of the
development of novel apparatuses and techniques that, compared to
those commonly used today, are expected to bring dramatic
60
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improvements in manufacturing and processing, substantially
decreasing equipment size / production capacity ratio, energy
consumption, or waste production, and ultimately resulting in cheaper,
sustainable technologies. 62
Process Improvement Frameworks: Process improvement frameworks
such as Lean and Six Sigma are focussed on reducing waste and
minimizing variability in production processes to reduce the incidence
of defective products.
Design for Manufacturability (DFM): is the integration of product
design and process planning into one common activity. It aims to design
a product that is easily and economically manufactured. It
encompasses the process of proactively designing products to optimize
all the manufacturing functions and assure the best cost, quality,
reliability, regulatory compliance, safety, time-to-market, and customer
satisfaction. Concurrent Engineering is the practice of concurrently
developing products and their manufacturing processes. If existing
processes are to be used, then the product must be designed for these
processes. If new processes are to be used, then the product and the
process must be developed concurrently. Early consideration of
manufacturing issues shortens product development time, minimizes
development cost, and ensures a smooth transition into production for
quick time to market. These techniques can be used to commercialize
prototypes and research. Hence Design for Manufacturability can
reduce many costs during the development phase and subsequent
manufacturing since the process has been optimised.
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Additive Manufacturing (3D Printing)
Additive manufacturing fabricates 3D objects designed using CAD, by
‘printing’ ultrathin layers of a material (which can be metals, plastics or
other materials) one by one. AM has application across a vast range of
manufacturing industries and is currently being used to fabricate enduse products in dental restorations, medical implants, automobiles and
aircraft and further medical applications are in development in tissue
engineering.63
The benefits of AM include:
•
•

•
•
•
•
•

63

Greater design flexibility as parts can be created in completely
new shapes without existing manufacturing limitations
Conserves material because the printer can handle shapes that
eliminate unnecessary bulk and create them without the
conventional production waste such as offcuts
This reduces production costs and produces lighter parts
Produces more durable parts, due to reduced numbers of
joints/ welding needed
Faster than traditional production as the machines can work
around the clock
Reduced labour costs
Enables economic low volume production, where smaller batch
sizes are required as products become increasingly
personalised

http://www.technologyreview.com/featuredstory/513716/additive-manufacturing/
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Robotics
Automotive industries were the earliest adopters of robotics in the
assembly line. However more and more manufacturing industries are
using robotics as prices fall and advances in sensing, dexterity, memory
and programming are expanding robots capability to perform more
precise and complex tasks, work safely alongside the human workforce
and increasing flexibility to perform a range of functions. 64
As the need for more flexible manufacturing grows, with product life
cycles shortening and markets demanding increasingly customised
products, robotic performance is crossing new thresholds to meet the
challenge. New robots can be flexibly programmed and reprogrammed
to produce different products eliminating the cost and time to retrain a
workforce, programming can be sent to distributed robots to serve
local markets and can make small-batch production economically more
feasible, with faster line changeovers, working around the clock,
multitasking and no need for heating, lighting or breaks. 65

generation of hazardous substances. A growing number of
manufacturers are realising substantial financial and environmental
benefits from sustainable business practices as environmental
improvements go hand in hand with economic sustainability such as
reduced energy costs. However, many SMEs have not yet embraced
sustainable manufacturing practices, potentially due to barriers such as
struggles with short-term survival and lack of knowledge or resources
to invest in environmental improvements.67
Continuous Manufacturing
Continuous manufacturing is a flow production method used to
manufacture, produce, or process materials without interruption. It
involves the ongoing input and processing of materials to produce a
continuous stream of product over prolonged periods of time, in
contrast to more traditional batch production where production steps
are performed sequentially on a batch of product.
Benefits of continuous manufacturing over batch include:

Sustainable Manufacturing
•
•
•

Sustainable manufacturing is the creation of manufactured products
through economically-sound processes that minimize negative
environmental impacts while conserving energy and natural
resources.66 This includes, but is not limited to ‘green chemistry’, a
growing approach in chemistry and chemical using industries focussing
on the design of products and processes that minimise the use and

•
•
•

A higher degree of automation and fewer manual interventions
Real-time release of products
Smaller equipment and facilities, therefore lower capital
investment in equipment
Shorter time to market and greater flexibility in production
Lower operating costs, higher energy efficiency, and lower CO2
emissions
Consistent quality
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Reduced risk due to smaller quantities of hazardous reagents
passing through the system at any one time compared to bulk
There is a growing interest in continuous processing for biologics
manufacturing, with significant numbers of industrial and academic
researchers actively involved in the development of continuous
bioprocessing systems.
•

Cell & Gene Therapies: The manufacture of cell and gene therapies
uses specialist GMP facilities with advanced manufacturing
technologies including single use disposable clean room technologies,
automation, robotics and in line analytics amongst others. In addition
cell and gene therapy products often use a patient’s own cells, meaning
they need to be produced close to the patient, further challenging the
current distribution of pharmaceutical manufacturing.

Applications
Medicines Manufacturing: The advent of precision medicine and the
evolution of new classes of biopharmaceuticals pose significant
challenges to the status quo in the manufacture of medicines. Precision
medicine will mean that smaller cohorts of patients will need the same
drug at the same time and new biologic medicines often have short
shelf lives. In combination this means that the current bulk
manufacture of pharmaceuticals will need to shift dramatically in order
to produce small quantities of short shelf life biopharmaceuticals in a
timely and cost effective way. 68 This paradigm shift will demand
manufacturing plants which can quickly reconfigure between batches
of different products, higher levels of automation and technologies for
controlling production to demand. A number of advanced
manufacturing technologies and techniques will contribute to the
ability to manufacture medicines in this way, including design for
manufacture, for example to standardise packaging sizes for medicines,
process improvement frameworks to minimise waste and variability,
programmable robotics for rapid turnaround and minimal variability
between products, continuous manufacturing and even 3D printing to
rapidly manufacture tablets.
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Medical Technologies: The medtech sector has been a leader in the
adoption of additive manufacturing (amongst a range of other
advanced manufacturing technologies). Many medical devices such as
hearing aids and dental crowns are small in size, require a degree of
customisation to fit individual patients and healthcare consumer
markets are geographically distributed, making these products well
suited to the flexibility additive manufacturing offers. 69
Advanced Manufacturing Skills
Growing automation, whilst driving down the labour intensity of many
processes and reducing staff numbers needed in manual handling roles,
is driving up the skills required of a range of roles including production
and process engineers and maintenance engineers. In recent research
over 50% of manufacturing organisations report difficulties in recruiting
to skilled trade and technical roles, and almost 40% report difficulties
recruiting professional level staff, such as chartered engineers. The
most common reason for this was that applicants lacked the technical
skills they needed to fill roles. 70
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Production and process engineer roles in manufacturing are changing
with shorter, more varied runs using more complex machinery
combined with increasing sub-contracting of manufacturing demanding
they have the skills to manage projects and control quality across
multiple sites. Production engineers are also increasingly expected to
be competent working with a range of design software packages
including CAD and CAM and bespoke machinery software, and
therefore must have a good grounding in general computing and
programming skills, enabling them to quickly learn to use company
specific software and electronics. Employers frequently report
difficulties recruiting production and process engineers with sufficient
practical skills, however some companies have overcome this by
recruiting apprentices to ultimately fill these roles.
Skills needs relating to the maintenance of more complex machines will
also become more prevalent, with maintenance engineers increasingly
needing to combine existing skills with familiarity with bespoke
software and software engineering skills to manage computer
controlled machines. Some employers expect to outsource the
maintenance and calibration of complex machines to specialist
companies in the future. As such the maintenance fitters role is
expected to become more customer service focussed in future.
Technical roles are also expected to increase to operate machine tools.
There will be a general requirement for greater IT literacy amongst
these staff, for the operation of computer controlled machines.

business skills to identify new sources of funding and ability to appraise
the benefits of new technologies and their potential applications. 71
The shift to continuous manufacturing in the Pharmaceutical industry
will also change the skills required in particular in the areas of
chemistry, chemical analytics and chemical engineering. Chemistry
skills are critical to developing routes to manufacturing drugs through
continuous processes. Early engagement between chemists, chemical
engineers and process engineers is necessary for scaling up to
continuous manufacture. For chemical engineers, continuous
manufacturing will require expertise in the design of plant-wide control
systems.
Development of robust continuous processes is more information and
engineering intensive, particularly around controls, than the
development of batch manufacturing processes. There is a need to
develop engineers with lab skills and chemistry awareness and vice
versa to establish effective relationships between groups.
Chemical analytics skills will also have to evolve to support continuous
manufacturing. Measurement will be critical, providing the
understanding needed to design continuous processes and to
ultimately control them. There is both a need for alternative
measurement techniques and sensors to be developed and the skills to
apply chemometric tools to support their application. More chemists
and engineers entering the industry with awareness of and confidence

More complex materials and components in products, being supplied
by a more fragmented supply chain in tightly regulated industries is
increasing the labour intensity of quality assurance. There are also
reported skills gaps amongst production managers and directors in
71

UKCES (2015) Skills and Performance Challenges in the Advanced Manufacturing
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in continuous manufacturing technology are needed for the industry to
fully move towards its adoption. 72
The number of staff working in cell therapy manufacturing in the UK
increased by 25% between 2014 and 2015. 73 The growing development
and upscale of cell and gene therapies will demand increasing numbers
of multidisciplinary staff with core biomedical science skills combined
with the ability to apply advanced manufacturing technologies in a
tightly regulated environment.

10.4 Formulation
Definition
Formulation is the art of turning science and technology into multicomponent products with the desired performance and/or effect. It
involves using innovative chemistry and sophisticated industrial
processes to combine raw materials (active ingredients and formulation
components) which do not react in order to get a formulated product
with the desired characteristics. Chemical formulations therefore have
a very broad spectrum of uses ranging from pharmaceuticals and
agrochemicals to cosmetics and materials protection.
Components (also called ingredients), when mixed according to a
formula, create a formulation, some of the components impart specific
properties to the formulation when it is put into use.
Applications
Formulation is a cross sectoral technology that underpins the design
and development of products in chemistry-using industries including
pharmaceuticals, detergents, fuels, cosmetics, foods, paints,
automotive, aerospace, construction and energy.
Formulation technology uses ingredients including surfactants,
polymers, chelating agents, biocides, silicates and waxes to improve the
action of products through improved dispersal, wetting, emulsification,
control of metal ions, controlling growth of micro-organisms, and
corrosion protection. Specific examples include:
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International Symposium on Continuous Manufacturing of Pharmaceuticals (2014)
White Paper 1. Available from: https://iscmp.mit.edu/white-papers/white-paper-1
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Cell Therapy Catapult: Cell and Gene Therapy GMP Manufacturing in the UK

Modern Medicines: Some recent advancements in formulation
technology have been designed to enhance the delivery mechanism of
biologic medicines. Often there are challenges in administering

50

biologics, as they need to be injected frequently. Advances in
formulation technology are finding ways to control release of biologics
into the body, meaning they need to be injected less frequently, which
improves patient compliance and therefore the efficacy of the therapy.

research75 has identified problems in recruitment of people with
relevant experience in this area, therefore companies are mostly reliant
on recruiting individuals from aligned disciplines and providing in house
training to develop the necessary skills.

Similarly, novel drug delivery systems are being developed using
nanoemulsions. Nanoemulsions consist of emulsified oil and water
with mean droplet diameters ranging from 50 to 1000 nm. The major
advantages of nanoemulsions as drug delivery carriers include
increased drug loading, enhanced drug solubility and bioavailability,
reduced patient variability, controlled drug release, and protection
from enzymatic degradation74.

Skills for formulation technology are generally at the higher level, with
future developments in formulation relying on R&D. However pure
formulation research is only of value when it is translated into
commercially viable technologies. At this stage the technician level
skills in the lab are critical to overcoming barriers to scale up and
manufacture. As such, skills gaps in formulation are apparent in both
the R&D and the technical workforces. 76 For developing higher level
skills, whilst some foundation coverage of formulation in
undergraduate curriculums would be beneficial, specialisation too early
(i.e. at undergraduate level) would be undesirable. The preferred route
is to take graduate and post-graduate qualified chemists and train them
through CPD into formulation scientists. As a response to the need for
CPD in this area, the SIP has developed a modular masters in
Formulation Science and Technology training that can be taken as a full
masters level qualification or as stand-alone modules.

Consumer Products: Many countries have passed legislation which
requires detergent manufacturers to reduce the phosphate content of
their products, but to compensate for this measures must be taken to
ensure formulations meet the level of performance expected by the
consumer. Polycarboxylates are used in low-phosphate and
phosphate-free washing powder formulations as a dispersant to
improve their efficacy.
Formulation Skills
Whilst formulation technology underpins product innovation across a
range of industries, there is a significant lack of relevant vocational and
higher education in this area, as it does not fit into traditional discipline
areas due to its multidisciplinary nature. Pharmaceutical industry
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Computerisation is also becoming critical to the design and
development of new formulations. The University of Liverpool have
developed new computerised platforms for automating the production
of complex formulations. As these technologies are adopted by
industry it is likely that the volume and skills required of formulation
scientists and technicians will change, with more emphasis on
computational and programming skills.
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10.5 Materials Science
Definition
Materials science is the scientific study of the structure, properties and
processing of materials and their engineering applications. The field
has developed from the analysis and application of materials formed
from metals, ceramics, polymers and their various composites, to
increasingly focus on creating new advanced materials including
nanomaterials and biomaterials with unique functionalities.
Nanomaterials are materials which often have specific optical,
magnetic, electrical, and other properties due to their small particle
size.77
A biomaterial is any material that is used to perform, augment, or
replace a natural function and is placed inside or in direct contact with
the body.
Applications
Advanced materials have applications across many industries including
Pharmaceutical, Medical Technologies, Manufacturing, Energy,
Electronics, Communications and Transportation.
Nanomaterials applications are still dominated by materials which have
been in use for decades, such as carbon black (mainly used in tyres) or
synthetic amorphous silica (used in a wide variety of applications
including tyres, as polymer filler but also in toothpaste or as
anticoagulant in food powders). In recent years, many new
nanomaterial-related applications have been developed. Those include

a number of consumer products such as UV-filters in sun creams and
anti-odour textiles. However, many medical and technical applications
such as tumour therapies, lithium-ion batteries which can drive
electrical cars, or solar panels also exist. 78
Nanotechnology can be used to design pharmaceuticals that can target
specific organs or cells in the body such as cancer cells, and enhance
the effectiveness of therapy. They can also be added to cement, cloth
and other materials to make them stronger and yet lighter. Their size
and conductive properties make them extremely useful in electronics,
and they can also be used in environmental remediation or clean-up to
bind with and neutralize toxins.
Quantum dots are a type of semiconductor with photonic and
photovoltaic properties with applications across electronics new display
screen technology, energy efficient lighting, printable solar cells and
biomedical imaging.
Biomaterials encompass products interacting with the human body
such as dental implants, joint replacements and materials used as
scaffolds in tissue engineering. Advances in biomaterials are leading to
enhanced effectiveness and the development of new medical
technologies, ranging from the use of antibacterial silver particles in
wound dressings to the development of biocompatible polymers for
use as tissue scaffolds in tissue engineering.
Other advanced materials are also creating potential opportunities to
develop novel medical devices, such as thin film technologies used in
wearable medical devices to measure blood pressure and heart rate,
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using ceramic composites for radiation protection in cancer therapies
and new superconductors being used in the design of MRI scanners.

11. Challenges

Materials Science Skills
Materials science has been identified through industry consultations as
a growing area of skills shortage, where companies are struggling to
find large enough pools to recruit from with sufficient depth of
knowledge to fill available roles.
Increasing use of biomaterials and advanced materials in new medical
devices mean that the medical technologies sector is seeing increasing
demand for materials scientists. Meanwhile within the pharmaceutical
industry, whilst materials science skills are not currently the most
pressing area of concern, it is expected to become more of an area of
concern in the future, as the sector increasingly converges with medical
technologies through advances in the delivery of drug products. 79
In future, it is also expected that an understanding of the properties of
advanced materials will be required more widely across the workforce.
For instance production managers and directors in manufacturing will
need to keep abreast of the latest developments in these technologies
to enable them to appraise them for their potential usefulness to the
manufacturing process, as UK manufacturers face growing competition
from China, the USA and emerging economies.80
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There are a number of challenges industry are facing in adopting new
technologies and ensuring they have sufficient staff with the right skills
to improve productivity and grow their businesses. The key challenges
and their implications for skills are outlined in this section.

11.1 Skills Challenges
Developing Skills for New Technologies
The nature of key enabling technologies is that they are cross sectoral
and enable innovation across a range of sectors. As such the skills
demanded by adoption of new technologies are not unique to the
science based sectors either. For example the power of advancements
in data capture, storage and analysis has implications for many sectors
and professions, most notably in Finance, Retail and Marketing.
Demand is outstripping supply for staff with skills in this area across the
whole economy, with a tenfold increase in demand for big data staff in
the past 5 years and an average advertised salary of £55k p.a., 24%
higher than other IT staff81. For the science sectors, this means that
individuals with the capability to fill informatics roles are in high
demand and competition for their skills is fierce. The specialist
combination of scientific or health care skills and computational ability
that is demanded for informatics roles in the scientific and health
sectors may be even harder to come by in the future as demand for
core informatics skills from other sectors continues to increase.
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Equally, whilst this report concentrates on the red (medical) and white
(industrial) applications of biotechnology, a large proportion of
biotechnological advancements have their application in agriculture
(also known as green biotech) and marine, or ‘blue’ applications are
also being developed. The broad spectrum of applications of
biotechnologies means there is strong competition for skills sets,
particularly between medical and industrial applications. However this
also offers a route for providers to develop provision for a profession
that cuts across a range of sectors, attracting larger cohorts of learners.
By identifying common skills needs across sectors around emerging
technologies, education and training providers are able to identify
larger cohorts of learners, making provision a viable and more
attractive proposition. This approach delivers additional benefits to
learners in acquiring the skills for a broad profession rather than a
specific role and therefore creates a more transferable and flexible
workforce.
Catapults are at the forefront of developments in new technology and
accelerating their adoption, therefore they have a key role to play in
identifying emerging skills needs and given the expertise and facilities
that they have in delivering skills training.
Areas with Shortages of Skilled People
An assessment of recent skills research highlights an array of areas with
shortages of skilled individuals across the science industries. 82 Key
areas of commonality across science industries are summarised in the
table, and discussed in more detail below.
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Red list
For urgent action
Bioinformaticians, Cheminformaticians & Health
Informaticians

Control and Instrumentation Engineers

Toxicology, Systems Biology & Immunology

Increasing demand from across the economy for
‘informaticians’. The specialist combination of
informatics with scientific or healthcare
knowledge is in short supply.

Control and instrumentation engineers are
critical to the future adoption and success of
advanced manufacturing technologies in the
science sector and are in very short supply, with
demand expected to increase in future.

Specialist areas of the biological sciences with
gaps in the skills and knowledge of new
graduates and hard to recruit sufficient
skilled individuals.

Computational Scientists

Process Safety Engineers

Shortages in the current workforce, with large
portions educated before computational
sciences formed a significant part of curricula.
There is an upskilling challenge for the current
workforce and an educational challenge to
ensure sufficient volume and quality of young
people to meet growing demand in future.

Process safety is a specialist area of process
engineering critical for high hazard (COMAH)
sites. There are very few specialists available
with the relevant experience needed to fill
roles, outside of large consultancies. With the
increasing focus on process safety and
regulations, it is expected that this skills
shortage will continue to grow.

Health Economists
An area with shortages in supply of skilled
people, requiring similar mathematical, statistical
and computational underpinning skills sets as
informatics areas, combined with specialist
health economics knowledge.
Formulation Scientists

Technician workforce
Across the economy, Gatsby research shows
700,000 STEM technicians will be needed by
2020. SIP demand forecasts show that up to
73,000 technical level staff will be needed
across science industries alone.

Veterinary physiology and pathology
Skills are critical to in vivo pharmaceutical and
medical research. High levels of concern
reported around the future supply of
researchers with the skills to work with live
animals. Causes include high costs, strict
regulations and safety risks limiting the
availability of education in this area.
Qualified Persons (QPs)
The QP role is specific to the Pharmaceutical
industry, responsible for certifying batches of
medicine before release for sale or clinical
trial use. QPs need to have substantial
industry experience and specialist training
involving significant investment and are in
short supply across the industry.

Formulation is a multidisciplinary area, requiring
sound base knowledge in a relevant scientific
discipline to underpin specialist knowledge of the
technology. There are few directly relevant
education and training programmes, therefore
recruitment is limited to those with industry
experience or training up staff with relevant
backgrounds.
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Watch List

Wish List

Monitor to ensure sufficient future supply

Embed in education and skills provision now

Materials Scientists

Production and Process Engineers with
Bioscience knowledge

Some signs of industry struggling to recruit
Materials Scientists. This is likely to worsen in
future with increasing applications of advanced
materials.
Microbiologists
In short supply for some industries and often
difficult to recruit microbiologists with practical
skills. Microbiology is critical to quality control
occupations and demand is likely to increase as
bioprocessing industries grow in future.

Engineers with deep understanding of
biological processes increasingly needed as
biotech processes scale up.
Wet Lab Scientists with Informatics &
Computational Science Capability
Informatics and computational science are core
to the future of scientific R&D, therefore these
skills must be embedded across scientific
education.

Chemical Engineers

Scientists with Commercial Awareness

Has been a shortage occupation in the past.
Falling oil prices have temporarily lessened
competition for skilled people, however as oil
prices recover and other energy sectors grow
pressure is likely to increase.

Growing demand for scientific skills combined
with ability to develop new technologies in to
saleable products. Demand for these skills cuts
both ways with demand for sales staff with
technical scientific product knowledge also
increasing. Particularly prevalent need in the
Medical Technologies sector.
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Red list occupations are those with the greatest shortages, in need of
immediate, urgent action.
•

efficiency improvements. This shortage also limits the ability of
companies to offer work based learning opportunities and train
up new graduates as they do not have the experienced staff to
mentor them. Demand is expected to increase in future as
advanced manufacturing technologies are embedded, with
capacity to offer work based training only able to increase as
technologies become more routine and more experienced staff
become available.

Bioinformaticians, Cheminformaticians Health Informatics,
Computational Scientists and Health Economics83 84 As
Informatics and Computational Science are identified as key
enabling technologies for the science industries, detailed
information on the significant and growing demand for
bioinformaticians, cheminformaticians, health informatics,
computational scientists and health economics skills is covered
at the beginning of this report.

•

Formulation Scientists Formulation is also identified as a KET
and detailed coverage of skills needed in this area is provided in
the formulation section of the report.

•

Control and Instrumentation Engineers Critical to the future
adoption and success of advanced manufacturing technologies,
control and instrumentation engineers are commonly
highlighted as a shortage occupation (amongst a wide range of
other engineering disciplines85) and were one of the most
commonly cited shortage occupations through our scientific
industry consultations. Industry struggle to recruit and retain
the experienced engineers that are needed to manage the
upscale and embedding of new automated technologies,
placing limitations on the ability of industry to grow and realise
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•

Process Safety Engineers Process safety is a specialist area of
process engineering critical for high hazard (COMAH) sites,
especially upper tier COMAH sites and to a lesser degree lower
tier COMAH sites. The shortage of process safety specialists
particularly affects chemical and downstream petroleum
industries. There are very few specialists available with the
relevant experience needed to fill roles in companies, who are
therefore often driven to outsourcing for this capability from
large consultancies. With the increasing focus on process safety
and regulations, it is expected that this skills shortage will
continue to grow in the future.

•

Technician Workforce86 87 88 89Across the economy, Gatsby
Foundation research shows that some 700,000 STEM
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technicians will be needed to meet demand by 2020. SIP
workforce demand forecasts show that up to 73,000 technical
level staff will be needed across science industries alone. The
technical level workforce is ageing and just 26,000 apprentices
are trained in potentially relevant science and engineering roles
per year, however many of these enter occupations outside the
science industries. Whilst research shows that science
companies are beginning to take more apprentices to fill
technician roles, current supply will be insufficient to meet
workforce demand, creating growing concerns over the
sustainability of the technical level workforce.
•

Toxicology, Systems Biology & Immunology 90 91 92 Highlighted
through both industry consultations and previous research,
these specialist areas of the biological sciences are areas where
graduates lack specialist knowledge and skills and it is hard to
recruit sufficient skilled individuals. These skills are particularly
in demand in the Pharmaceutical and Medical Biotechnology
industries.

•

Veterinary Physiology and Pathology 93 94skills are critical to in
vivo pharmaceutical and medical research. High levels of

concern are reported around the future supply of researchers
with the skills to work with live animals. Causes of the problem
include high costs, strict regulations and safety risks associated
with delivering education in this area.
•

Watch list occupations are those that are identified as in short supply
by some industries and those where supply issues are expected to grow
in the future:
•
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Qualified Persons (QPs) 95 There is a legal requirement in
medicine manufacturing for a QP to certify every batch of
medicinal product prior to sale, or use in clinical trials. The role
requires extensive experience and knowledge in a wide range
of areas, and training entails substantial financial investment.
QPs can be employed either directly or on a contract basis with
employers generally preferring to employ directly where
possible, due to benefits including organisational commitment,
continuity, inclusion in the management structure and cost.
However increasing numbers of QPs are opting to work on a
contract basis due to the high salaries contract work
commands. This acts as a disincentive to employers to invest in
training, as QP’s highly marketable skills are quickly lost.

Materials Scientists 96 97 Materials Scientists are sometimes
mentioned in current scientific skills research as being hard to
recruit. It is anticipated that this shortage will become more
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acute in the future as the development and applications of new
advanced materials increases. Materials Science knowledge
and skills are important in the Medical Technologies industry
where the applications of new materials are leading to rapid
new product developments; however there is limited current
research available into the skills needs of this SME dominated
sector. Pharmaceutical industry research highlights this as an
anticipated area of concern in future, as the applications of
advanced materials in the delivery of drug products becomes
more prominent. Higher education data shows current cohorts
of materials science students are relatively small with
undergraduates at around 80 per year and postgraduates at
around 150 per year. This compares to combined UG and PG
cohorts of over 7,500 in Chemistry and over 6,500 in Physics in
2013/14.98
•

Microbiologists 99 There is evidence to suggest that there are
insufficient microbiologists to meet industry demand, both in
the UK and worldwide. This is supported by UK higher
education data showing relatively small cohorts of microbiology
graduates with 750 undergrads and 560 postgrads qualifying in
2013/14 compared to a total of over 9,000 in the pure Biology
subject area. 100 With the growth in the range and volume of
biological based products and processes across a range of
industries, for which sterile production is critical, microbiology
knowledge and skills are likely to become more important in
future. Whilst higher level skills and qualifications are required
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for specialist R&D in this area, in industry roles for
microbiologists are often routine, involving regular testing,
analysis and recording of data for quality control purposes.
Whilst industry currently generally look for degree level
qualifications for microbiology related roles, there is a strong
case for rethinking recruitment practices for routine quality
control jobs requiring microbiology skills and creating
vocational qualification pathways to attract people with L3 – 5
skills to these roles.
•

Wish list occupations are those which industry is seeking, but at
present it is hard to find people with the full skill set to meet the
demands of broadening roles. The uniting theme around these
occupations is the need for multidisciplinary combinations of skills
which will allow businesses to take full advantage of emerging
technologies.
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Chemical Engineers 101 The pull of the Oil and Gas industries,
and their high salaries on chemical engineers is often cited as a
key reason underlying fluctuating shortages of skilled workers
in other areas of the science based industries. While oil prices
are low pressure on numbers has decreased, however some
areas of industry especially commodity chemicals still cite this
as a shortage area. As oil prices recover it is likely that demand
for skilled Chemical Engineers will resume, putting pressure on
numbers again. Due to their short supply, Chemical Engineers
are included on the home office shortage occupation list.

Home office shortage occupation list (2015) Available from
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/42
3800/shortage_occupation_list_april_2015.pdf
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•

Production and Process Engineers with Bioscience Knowledge
(Biological Process Engineers) 102 Skilled production engineers
are in high demand across a range of different manufacturing
sectors, and many engineers do not currently combine their
skills with the bioscience knowledge needed to design and
optimise biotech processes. In general it is easier to provide
engineers with bioscience training than it is to provide
scientists with the engineering skills required.

•

Scientists with Computational Science Capability 103 104As high
performance computers and the capability of predictive and
modelling software increases, an increasing proportion of R&D
will be conducted ‘in-silico’. As such computational science
skills, and related programming skills will need to be embedded
in education routes into scientific roles. This would ensure that
people are entering the industry with solid foundations in the
concepts and practices of computational science upon which to
scaffold later learning relating to the use of specific software
and techniques.

•

102

103
104

Scientists with Commercial Awareness/Technical Sales Staff
There is growing demand for scientific skills at both the
professional and technical level to be combined with
commercial and business skills, allowing scientists to develop
and upscale new technologies into saleable products. This skills

requirement cuts both ways, with the commercial workforce
increasingly requiring scientific / technical knowledge of their
products. Skills requirements in this area are especially acute in
SMEs where staff generally have to take ownership of a
broader remit and scientific staff must apply business skills in
order to access finance. In the Medical Technology sector
technical product knowledge combined with an understanding
of health care procurement systems is critical to sales.
Access to Skilled Migrant Labour
Where there are shortages of skilled people within the domestic
workforce, science industry employers need to be able to look abroad
to recruit to fill gaps in the short term. Reflecting this fact, at present a
significantly higher proportion of professional scientific roles are filled
with people from outside the EU than the all industry average (12 –
14% people in professional scientific occupations are from outside EU
vs 5% all industry average)105. Developing sufficient people with the
high level skills and experience needed to fill shortage occupations in
the UK scientific workforce will take time, and imposing a levy on Tier 2
visas will place further limitations on the ability of industry to fill these
roles. Reinvesting this money into apprenticeships will not deliver skills
at the level required to fill occupations with a short supply of skilled
people for many years. Moreover with shortages of skilled and
experienced people in the workforce to mentor apprentices, it will not
be possible to deliver them on the scale needed for the future without
some degree of migrant labour to support in the short term.
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the Establishment of Advanced Training Partnerships in Industrial Biotechnology
BBSRC & MRC (2014) Review of Vulnerable Skills and Capabilities
ABPI (2015) Bridging the Skills Gap in the Biopharmaceutical Industry: Maintaining
the UK’s Leading Position in Life Sciences

105

Science Industry Partnership (2016) The UK Scientific Workforce: Industry Demand
and Skills Supply

60

Practical Skills of Graduates
In addition to skills relating to KET’s, one of the most commonly arising
themes in skills research across the science industries is the lack of
practical and applied skills of new graduates. Around 8,000 graduates
and postgraduates are recruited into the science industries every year,
with graduates often recruited into technical level roles. However
employers frequently raise serious concerns over the practical abilities
of graduates (particularly those graduating from undergraduate
degrees) in lab based and wider technical roles. Whilst graduates have
the theoretical understanding of their subject area, they have often
spent very little time applying their learning in the workplace. Common
reasons for this include lack of access to facilities by universities, for
whom the cost of buying and maintaining equipment can be
prohibitive, and lack of work based learning opportunities embedded in
undergraduate curriculums. Employers have a role to play in helping
undergraduates to develop the practical skills they need by working
collaboratively with HE providers to support work based learning
opportunities.

In building the number of apprenticeships in science it is also critical
that employers have access to suitable provision106. At present there
are 22 FE training providers delivering Science apprenticeships in
England, compared to 299 in Engineering and Manufacturing and
science employers are already reporting difficulties in accessing local
apprenticeship provision. Available provision will need to grow in
tandem with increasing employer demand for taking on apprentices,
especially with the introduction of the new apprenticeships levy due in
2017. It is also critical that progression routes for apprentices are
developed and promoted to make them a viable choice for a greater
range of young people. However there have been challenges in
developing higher apprenticeships which include:
•
•

Access to Training
The fast moving nature of technological advancement across the
science industries creates a need for continual upskilling of the
workforce, however there can be difficulties in sourcing and identifying
suitable training. The cost of training in both employees time as well as
money can also deter uptake, particularly amongst SMEs. There has
been a well-documented decline in training activity which has persisted
beyond the recession, and can limit the ability of organisations to
successfully implement new technologies.

•

106
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A lack of awareness of higher apprenticeships amongst
potential learners, their parents and employers
Resistance from school careers guidance services to promoting
vocational learning routes to students due to the perceived risk
of a ‘second class’ qualification, despite the high cost, uncertain
employment prospects and diminishing returns of the
traditional route to a degree
Opaque funding regimes, with providers deterred by the risk of
developing a new product, complex funding models and with
higher education institutions unable to navigate FE funding
streams with which they have no experience. 107
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Attractiveness of Science Industries to Young People
There is evidence to suggest that some scientific industries, especially
in manufacturing are not seen as attractive career choices to young
people leaving education. The pharmaceutical sector struggles with
negative external perceptions generated by the media around
demanding high prices for medicines, yet employees in the sector value
the role their industry plays in developing lifesaving medicines.
Equally awareness and visibility of some industries is low, particularly in
areas such as biotechnology as a relatively new industrial sector which
does not always in itself produce visible end products. Similarly, whilst
a well-established sector, end products of the chemicals industry are
usually components of products entering markets from other
industries, limiting the visibility of what the industry produces to the
consumer. Education curriculums could do more to increase the
visibility of a range of industries by including live examples, applications
and experience from a wider range of industries. Often industry cite
examples of new graduates, especially in Chemical Engineering with an
understanding of the application of their skills in the Oil and Gas
industry but not in other areas. New IChemE accreditation criteria have
been published to reflect the diversity of their membership, to enable
accredited Chemical Engineering degree providers to widen curriculums
to encompass a variety of industry applications.
The STEM talent pool is in demand across a range of industries and for
science careers to be top of mind, outreach needs to begin early to
build awareness and change negative perceptions of science careers in
industry.

Research with the millennial generation108 reveals useful information
about how to attract and retain them as they move into the workforce.
Millennials have grown up in an age of rapid technological change,
globalisation and economic uncertainty and by 2020 they are expected
to form 50% of the global workforce. Their values are different to
those of their parents’ generation, and their expectations of employers
are different. Millennials are looking for rapid career advancement and
are willing to change jobs frequently to progress; are more
entrepreneurial than prior generations, and are ‘digital natives’. At
home with the advanced mobile and digital technologies they’ve grown
up with, they expect employers to provide them with the latest tools
and technology. They also value a better work/life balance and flexible
working arrangements and aspire to work for socially responsible
companies with brands they can be proud of. 109
This gives a clear remit to employers seeking to attract and retain top
talent in a global competition for their skills. Employers need to create
a challenging, engaging environment and offer opportunities for
advancement, attractive working conditions and learning opportunities.
Employers need to be more flexible in terms of worker mobility and
other working conditions and communicate the socially responsible
aspects of their industries to young people. 110
Casting the net wider and facilitating mobility between different sectors
and academic, healthcare and industry workforce populations is also
part of the solution with multiple benefits of access to a wider pool of
people with appropriate skills and experience, enabling better
108
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transference of ideas, increased cross sector collaborative working and
providing more stable employment opportunities if the wider scientific
workforce is treated as a whole. 111 It is important that people are
trained with this transferability in mind with training solutions designed
to develop people with the skills for a profession, applicable across
industries, not just in one specific role. It is also important that training
solutions are created that open up access to this type of transferability
between the different scientific workforces.
Translating Innovation into Growth
With world class research institutions producing a high proportion of
the most cited scientific research publications in the world, high
numbers of international research collaborations and relatively high
numbers of doctoral graduates the UK has a highly productive research
base and significant strengths in R&D. However whilst UK R&D spend
represents 3.2% of global R&D expenditure, at around 27bn in 2011, or
1.8% of UK GDP, this proportion has remained fairly static since the
1990’s. Meanwhile other countries have increased their R&D spend
with the US spending around £250bn on R&D (2.8% of GDP), China
have increased R&D spend to £125bn, or 1.8% GDP and France and
Germany consistently spend more than 2% of GDP on R&D.
Despite our strengths in R&D, the UK’s record in commercialising the
knowledge created here is relatively poor. Research shows R&D is
concentrated in a small number of sectors and firms and numbers of
SMEs growing, seeking to grow and introducing innovations are very
low. A key element of the problem behind this is in the lack of skilled
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people to exploit research and innovation and low levels of leadership
and management skills. 112 113 114
Skills to Access Finance
The costs of demonstrating and testing new technologies can be high,
especially for SMEs. Sectors with high concentrations of small
companies, such as the biotechnology sectors have previously relied on
external investment in innovative new technologies. However in the
post-recession era, much stronger evidence bases, business plans and
commercial risk awareness are required to access investment and
finance. This is driving up demand for greater business skills and
commercial awareness amongst the scientific workforce, especially in
SMEs. Catapult centres have been set up by innovate UK to provide
access to facilities that can be used to pilot and prove new products
and processes on a demonstration scale, helping companies to build
business cases for investment into production facilities of their own.
Several large pharma companies have also established corporate
venture capital arms to make strategic investments in new medical
biotech developments for the discovery of new medicines. However,
pharmaceuticals are just one area of application for new technologies
and SMEs across a range of sectors need to become more efficient and
find alternative sources of funding. Organisations are becoming more
collaborative, sharing intellectual property, data and resources to
speed up the discovery process and lower costs by reducing duplication
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of research, particularly in the biopharmaceuticals area.115 These
changing operating models, focussed more on collaboration along the
value chain require new business skills such as project management,
and increasing teamworking and communication skills of staff
throughout organisations.
In addition one of the major barriers to adoption of new technologies
by industry is a lack of awareness amongst senior managers or directors
of the latest industry technologies and their application, again
particularly amongst SMEs. The significant upfront investment needed
to introduce new technologies requires directors to be able to appraise
the benefits of new technologies and articulate the business case for
investment in them.116 117
Adapting to Changing Regulatory Environments, Health and Safety
The science sector is heavily regulated due to the need to manage risk
and quality factors and have the necessary focus on health, safety and
environmental matters. At standards tighten and new information on
raw materials and products is uncovered the demand for skilled Safety,
Heath and Environment Mangers, Process Safety specialists and
Regulatory Managers will increase. Demographics across the Science
Sector mean that there will be a considerable loss of experience in this
area over the next 10 years.
Technologies such as synthetic biology and nanomaterials have the
potential to provide great benefits to human health and the

environment. However, whilst their potential uses can be revealed in
the lab, little is known about the undesired effects nano-sized particles
or genetically engineered organisms could have on the human body,
other organisms or the environment. For example nanomaterials made
of carbon when inhaled have been shown to induce inflammation in
the lungs in ways that are similar to asbestos. 118 Similarly the
antibacterial properties of silver are leading to increasing use of silver
nanoparticles in a range of health care and industrial applications.
However there are concerns over the impact the build-up of
antibacterial silver nanoparticles in soil could have on the microbial life
which support plant growth. 119
The EU have adopted an approach of assessing the safety of
nanomaterials on a case by case basis, with regulatory frameworks
adapted as new nanomaterials are approved for use. 120 Meanwhile
work is ongoing to develop a risk assessment framework for synthetic
biology, which is currently based on regulation for GMO’s. Genetic
modification has been particularly subject to significant public scrutiny,
therefore it is important to the development and adoption of
technologies based on synthetic biology that the scientific community
are responsive to public concerns and communicate openly with the
public and stakeholders.121

118
119

115
116

117

Capital Economics (2015) Biotech Britain
UKCES (2015) Sector Insights: Skills and Performance Challenges in the Advanced
Manufacturing Sector
BIS (2010) Growth Review Framework for Advanced Manufacturing

http://www.niehs.nih.gov/health/topics/agents/sya-nano/
http://www.sfam.org.uk/en/news-features/news/index.cfm/journal-highlight-silverfriend-or-foe

120

European Commission
http://ec.europa.eu/environment/chemicals/nanotech/index_en.htm

121

European Commission
https://ec.europa.eu/research/fp6/nest/pdf/whats_next/synbiosafe.pdf

64

Infrastructure & Supply Chains
Entrepreneurs say lack of access to infrastructure makes it more
difficult to scale up their companies in the UK than elsewhere. 122
Across the chemical using industries, economic considerations have led
many sectors to source their chemical products overseas, leaving UK
chemical supply chains hollowed out. 123
In addition new supporting infrastructure is often needed to allow for
the embedding of new technologies across industries. Catapult centres
play a key role in providing support to small companies in scale up. For
example new supply chains are needed to ensure that feedstocks are
made available for use in biorefining, as a large proportion of potential
feedstocks are currently burned or sent to landfill. CPI is working to
secure feedstock supply within the bio-based industry. 124

11.2 Education and Training Provider
Challenges
Consultations with education and training providers have identified the
key challenges they face in shaping delivery to meet the skills that
employers are seeking. It is vital that these challenges are addressed to
allow providers to shape delivery to meet the skills needs that are
identified throughout this report.
Funding Instability and Complexity
Funding streams to providers and financial incentives to employers to
train have a fundamental impact on the nature of education and
training delivered. Funding flowing directly to providers incentivises the
delivery of broad generic training with large and clearly identifiable
markets. Conversely funding flowing from employers drives the
development of education and training provision focussed on employer
needs. Whilst this is a positive step in terms of filling skills gaps and
shortages and in employment outcomes for learners, there is also an
inherent risk of creating inefficiencies in the system as each employer
seeks to develop specialist training tailored to its particular needs.
Broader learning that is not of direct value to employers may also be
undermined by this process, however as identified throughout this
report, broad foundations are essential to later learning and
development success.
In the FE sector multiple recent upheavals in funding125 including a 22%
reduction in the overall adult skills budget between 2009/10 and
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2013/14126, the introduction and subsequent early withdrawal of
employer ownership of skills funding and the coming apprenticeships
levy have left many FE providers in financial difficulty. There is also
significant uncertainty amongst employers and providers around what
will be funded and how going forward. Given the FE sector’s
fundamental role in delivering intermediate level qualifications and
apprenticeships, it is critical that the sector is appropriately funded to
ensure capacity and capability to meet future demand.
The shift from apprenticeship frameworks to the new trailblazer
defined standards is also creating a number of risks:
Standards are mostly being developed to large company specifications,
which may not be fit for SME needs. For example large employers are
developing standards with significantly increased number of guided
learning hours demanded by new specifications meaning trainees are
‘off the job’ for more of the time, which is harder for SMEs to
accommodate.
In some sectors standards are also being developed relating to very
specific, sector focussed roles, although to date this has not been the
case for the Science. In order for providers to be able to create viable
delivery cohorts for the new standards, and to limit the risk to
providers of working with single employers they must be able to work
with cross sectoral cohorts of learners.
Individual employers purchasing provision against new standards at the
best possible price may undermine quality provision. Losing the best
quality provision will reduce the capacity and capability of the sector to
respond to future skills needs. The barriers to entry to delivering STEM
126
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provision are high due to cost of facilities and equipment, meaning that
providers who are driven out of this area of provision by market forces
will not easily be able to re-enter on later demand. SIP has worked to
build a network of quality assured provision and on behalf of the sector
coordinate training needs to procure excellent training at the best
value.
The trailblazer process has raised employers expectations that they can
access the training they want from the provider they want. However to
draw down funding providers must be registered training organisations
with the SFA, placing limitations on which training providers employers
can source training from. As a result employers may not in reality be
able to access the training they choose.
Indications are that apprenticeship levy funding will be directed at
delivery, not development. As evidenced by the emerging and evolving
technologies and associated skills identified in this report there will be
an ongoing need for development and continuous refinement to
apprenticeship standards, as well as development of new higher level
apprenticeships to ensure that provision is responsive to employer
needs.
Funding in the higher education sector has also changed dramatically in
the last 5 years. Undergraduate fee increases in 2012 caused a dip in
student numbers, however numbers are now bouncing back. 127 The
greater impact has been at the postgraduate level, with fee increases
implemented without supporting finance made available. Postgraduate
student numbers have fallen by over 25,000 (12%) since their peak in
2009/10, and over 60% of students who chose not to study at
postgraduate level in 2014 stated that fees were one of the factors
127
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putting them off.128 This decline has had multiple effects including
reducing availability of postgraduate qualified individuals entering
labour markets, research level study and reducing the availability of
some specialist postgraduate courses, where student demand is no
longer sufficient for programmes to be viable.
Capacity and Capability of the FE Teaching Workforce to Meet Future
Demand

commissioned further research into the FE STEM workforce to provide
richer data than is currently available in this area.
In response to these challenges, involvement with FE teaching needs to
become a more attractive option to experienced people in industry and
the FE teaching workforce need regular opportunities to update their
industry experience.
Cost of Facilities and Equipment for delivering STEM subjects

There are concerns over the capacity of the FE workforce to deliver
vocational training on the scale needed to meet future demand. At
present around 26,000129 young people are trained in science and
engineering apprenticeships each year, entering a wide range of
industries across the economy. It is expected that this number will
need to increase significantly to meet future demand for skilled people
at the technician level, as well as increasing numbers who have come
through vocational education routes to the professional level
workforce, with the associated practical skills they bring. However
research illustrates that the FE teaching workforce is ageing with
around 20% of science, engineering and IT teaching staff expected to
retire over the next decade and FE institutions reporting challenges in
recruiting appropriately qualified and experienced teachers.130 In
addition, whilst around 75% of science teachers in FE have relevant
industry experience, for most this was gained at least 5 years ago,
indicative of issues with familiarity with current industry practice. The
Nuffield Foundation and Gatsby Foundation have together
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Facilities and equipment for STEM subjects represent a huge
investment for providers, therefore they have to be certain they can
make a return on the investment. Areas where small numbers are
needed, or where equipment or facilities are likely to become obsolete
quickly do not offer sufficient return for providers to make a viable
business case for investment.
Using lab space and facilities for commercial purposes during periods of
underutilisation offers one route to offsetting the cost of investment in
STEM teaching facilities. In HE institutions facilities are often
underutilised outside of key teaching periods for traditional FT courses,
therefore commercial uses and offering summer courses and block
delivery programmes for which teaching falls outside of the key
teaching periods for other courses can be a valuable income stream for
an institution.
Conflicting Curriculum Priorities
Education curricula must be designed to provide students with the skills
to enable them to move on to a variety of destinations including
employment across a range of industries and professions, on to further
study or public sector careers in academia or the NHS. Whilst
employers may seek to add more transferable and practical skills
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development into education provision, providers must strike a balance
between these skills, applied subject skills and delivering required
academic knowledge content, especially for students to have the
option to advance to further study and careers in research, as well as
careers in industry. Therefore value must be placed on the academic
elements of the programme as well as the practical, all within the
limitations of defined course contact and learning hours.
The role of professional bodies is also important in ensuring that
curricula continue to meet exacting standards and providing a visible
stamp of quality helping prospective students to identify quality
courses. As industries and technologies evolve it is important that
curricula are updated to reflect the changing needs of the professions
they serve and the evolution of new industries. Flexibility in
accreditation criteria must also guide and support the development of
curricula to meet these needs. 131 The IChemE have recognised these
challenges and have published new accreditation guidelines effective
from January 2016 to reflect the diversity of their member companies.
Finally, delivery of practical HE courses using innovative methods to
meet employers’ skills expectations will demand more time and energy
spent on teaching from HE staff. At present research activity of HE staff
is generally recognised and rewarded more highly than teaching activity
due to funding incentives driving a focus on research quality, whilst
teaching funding is numbers driven. In order for teaching quality to
reach sufficient standards to deliver the skills employers need, funding
streams and university management will need to place more
recognition on teaching activities of staff. The proposed introduction of
the new Teaching Excellence Framework (TEF) will seek to place
incentives around raising teaching quality, allowing universities with
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excellent teaching to increase their student fees above the current £9k
limit, similar to REF driven research funding designed to incentivise
excellent research. However the measures used to assess teaching
excellence must be carefully selected to drive actual improvements in
teaching rather than ‘gaming’ of the system to raise the scores
universities are measured on. The TEF will also increase available
funding to the universities that already have excellent teaching, whilst
those with poorer teaching will have lower fee incomes and therefore
be less financially able to make improvements.
Student Awareness of Employer Skill Needs and Breadth of Industries
Research shows that prospective students top priority when choosing a
university and course is employability132, however it doesn’t necessarily
follow that they know what it takes to make them employable. They
often don’t know which subject areas are most in demand with
employers, where key shortage occupations are or which technologies
they will need to apply in the workplaces of the future. Providers
should be supported to offer the courses and options that will offer
their students the best chances of employability post-graduation, and
young people must be educated about where employment
opportunities lie and the technologies they will need to apply in the
workplace through high quality, well informed information, advice and
guidance delivered in partnership between industry, education
providers and Government.
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Building Sufficient Employer Engagement to Extend Practical
Opportunities to More Students
Employers tend to engage much more readily with offering practical
experience for students where there is a tangible benefit to the
employer. PhD studentships for example offer significant benefits to
employers who gain students for 4 years, valuable research projects as
well as awareness of wider cutting edge university research.
At lower levels however, students earlier in their education tend to be
less productive until some way into their work experience. Coupled
with larger student cohorts at lower levels, there are insufficient
employers willing to take students for practical experience at
undergraduate levels to be able to deliver the employability skills that
they are seeking from newly qualified individuals. There is also a lack of
ongoing commitment to offering regular work based opportunities,
making it difficult for education providers to effectively plan work
experience into their curriculums.
In order to meet their own skills needs employers must be encouraged,
supported and incentivised to work with providers to offer and sustain
more practical learning opportunities that will deliver the skills they are
seeking.
Internal Barriers to Sourcing Experts to Deliver Specialisms
HE sector quality mechanisms can place limitations on universities
trying to outsource areas of delivery to industry experts as they are not
necessarily qualified lecturers. Needs to be a mechanism to quickly and
easily accredit people to teach and allow universities to access expert
industry specialists to teach without barriers.

11.3 Implications for Future Skills
Further to core skills relating to new technologies, high demand for
transferrable skills is evident in skills research, driven by the structural
and technological changes that industries face.
As industries fragment and access to finance becomes increasingly
challenging there is a greater need for collaborative working, sharing IP
and resources across organisational and national boundaries to lower
costs and reduce duplication of effort. Skills including leadership, team
working and commercial awareness are already identified as critical
and will continue to increase in importance. In addition as new
technologies advance communication skills are critical in gaining
support and engagement with partners, prospective customers and the
wider public.
Whilst the adoption of new technologies is making production less
labour intensive, new processes, formulations and materials have
resulted in much more complex parts and products, requiring increased
numbers of quality control staff, greater regulatory and intellectual
property awareness and problem solving skills at both the technical
and professional level.
As products and their component parts become more complex, there
will also be an increased focus on supply chain management. More
complex processes mean there are an increasing number of
manufacturers in the supply chain for a product, and production is
increasingly outsourced to specialist manufacturers. Managing the
manufacturing process beyond the boundaries of the organisation will
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drive the need for production staff with more business skills including
project management to maintain quality across multiple sites. 133
Connected with this, interdisciplinary skills are increasingly
fundamental as the scientific workforce needs to combine depth of
understanding of their own discipline with the breadth which will
enable them to work effectively with colleagues and peers across
aligned disciplines and the practical skills to use sophisticated
technologies emerging from other disciplines.
Translational skills are critical, not just in medical research, with which
they are most commonly associated, but across the scientific R&D
workforce, for capturing the value in UK’s strengths in discovery and
innovation, by translating them into new products and services
produced here. 134
The need for computational skills is ubiquitous; digital technology has
permeated every area of the economy and few jobs do not require
interaction with computers in some way or another. The opportunities
presented by the power of advanced computing across the science
industries are massive, from the revolutionary impact that precision
medicine will have on healthcare to the productivity gains that can be
made by investing in intelligent autonomous systems in advanced
manufacturing.
Underpinning the requirement for greater computational skills, are the
mathematical and statistical skills needed for accurate analysis and
reliable interpretation of data.
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12. Conclusions and
Recommendations
Science apprenticeships have grown from nothing just a few years ago.
It is vital that this important source of quality technical level recruits is
sustained to ensure a thriving science economy in years to come.
Employer ownership of skills has successfully begun to drive up the
numbers and uptake by employers of apprentices and for this
foundation to be built upon the incentives must encourage more
science based employers and FE providers to partner in offering
apprenticeships for delivery to gain momentum and recognition across
the science industries.
In order for apprenticeship routes to gain momentum there are a
number of challenges to overcome. There is evidence to suggest that
whilst there are sufficient applicants for available science
apprenticeships, the volume of available places is currently low, limiting
the throughput of trained technician level scientists to the scientific
workforce. There are multiple issues in increasing the availability of
apprenticeships including engaging employers, especially SME’s, in
training apprentices, identifying sufficiently sized cohorts of learners to
make apprenticeship delivery viable for providers and building
awareness of and confidence in apprenticeships as a suitable
progression pathway for wider groups of learners.
The solutions to these varied issues in the development of
apprenticeship training pathways are multifaceted and encompass:
•

Designing apprenticeship frameworks that are broad, to
train staff up for a profession that spans a range of
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•

•

•
•

industries, thereby creating the critical mass required to
make delivery a viable option for providers
Organising collaboration between providers of the main
framework, with specialist providers able to deliver any
industry tailored elements of an apprenticeship training
programme
Where cohorts are small, designing apprenticeships to
recruit nationally by locating training in a central point, close
to a relevant cluster and providing accommodation for
trainees
Considering the modes of delivery to suit a national cohort
(including distance learning and block release)
Ensuring progression routes to higher level qualifications are
available and visible to prospective apprentices and their
influencers.

At the professional level, whilst graduate numbers coming through
higher education are expected to be sufficient to meet industry
demand for professional level staff, employers frequently cite issues
with graduates practical and applied skills upon arrival in the
workplace. Vocational routes to higher level qualifications such as
higher and degree apprenticeships and degrees including work
placements help to deliver a professional level workforce combining
high level knowledge of their subject area with the practical skills
needed in the workplace. With longer lead times to development and
learner completion, these essential programmes need continued
stability and clarity of funding to allow them the time to embed across
the sector and increase learner numbers.
Our qualitative assessment of the nature of the skills needed in future
began by considering the Key Enabling Technologies that will drive
growth across the science industries. Our definition of KETs states that

they provide the basis for innovation in a range of products across all
industrial sectors. Many of the skills KETs require of the workforce are
not unique to the science industries but common across the whole
economy. For example, big datasets are the basis for revolutionary
changes in the way medicines are delivered and new drugs are
discovered, but also in areas as diverse as how advertising is targeted,
stock markets are analysed and weather is predicted. Biotechnological
processes are applied in sectors ranging from agriculture, food
production, fuels, polymers, chemicals and healthcare. Whilst this
presents challenges in competition for talent between sectors, it also
presents an opportunity to develop education and training pathways
collaboratively, designed to meet common skills needs across a range
of sectors and thereby attracting larger cohorts of learners to fill future
scientific roles.
The issues and priorities raised in this report are drawn together in the
following six strategic objectives and underpinning recommendations
for action by industry, providers and Government.

Strategic Objective 1: Raising standards and responsiveness in
education and training provision
Recommendations
Stabilise Funding and Skills Policy: There must be long term stability in
skills funding and in the types of qualifications that can be gained.
Continual changes to vocational qualifications and funding models has
led to a lack of awareness and confusion amongst employers and
learners and a lack of confidence. Skills funding mechanisms must also
drive the ‘right’ behaviours e.g. developing high quality provision and
responsiveness in the right areas. Developing and maintaining clear
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national standards is also key to ensuring consistently high quality skills
provision, and as such building confidence in vocational pathways.
Create Critical Mass for Skills Solutions: Key enabling technologies will
drive demand for new skills, but as new technologies and industries
emerge the volumes of skilled people needed can be low, such as in the
case of Industrial Biotechnology technicians. This creates problems with
education providers unable to identify large enough cohorts of
potential learners to make provision viable. Where low volume is a
problem, education and training should be designed at a national level
and recognise the commonalities in skills needed across sectors.
Government funding routes across Local Enterprise Partnerships (LEPs)
and devolved nations should facilitate national and cross sectoral
working to help meet this goal. It should also be possible for
agreements between LEPs to determine where national solutions are
delivered. Local provision should be supported where viable, which is
likely to be for higher volume broader science and business related
skills.
In addition employers want to be able to collaborate with multiple
providers to deliver education and training programmes that capitalise
on combining the specialist expertise of different providers and create
programmes offering the best quality education across all the
specialisms within a discipline area.
Ensure the Future Sustainability and Quality of the FE Teaching
Workforce: This report advocates the need to increase high quality and
high level apprenticeships to meet the future skills needs of the
scientific industries. In order to deliver this the scientific FE teaching
workforce will need to be of suitable capacity and capability to deliver
education on the scale and to the level needed. There are worrying

trends evident in existing research showing that approximately 20% of
the FE workforce will retire over the next 10 years and FE are already
struggling to recruit to replace, let alone expand their workforce.
Equally if FE is to deliver skills to the level required, the quality of the FE
workforce and in particular the currency of their industry experience
must be kept up to date. At present whilst 75% have industry
experience, for many this was gained over 5 years ago. Government
must take responsibility for ensuring the sustainability of the FE
teaching workforce and support providers and industry in keeping
teachers industry experience current.

Strategic Objective 2: Secure and embed vocational skills in the
workforce
Recommendations
Promote Vocational Education: Vocational education pathways need
to be promoted effectively to potential learners, schools, parents and
employers to help increase the current low level of awareness,
particularly around higher apprenticeships, and to ensure this is seen as
a quality alternative route to skilled employment.
Securing Parity for Vocational Learning: To increase numbers of
learners through vocational routes, it is critical that vocational
education pathways are put on an equal footing with academic
education routes. In order to achieve growth there must be visible
progression routes to higher level qualifications, through higher and
degree apprenticeships, and on to even higher level qualifications.
Funding challenges limiting provision of higher apprenticeships must
also be resolved to ensure sufficient places are available as learner
numbers expand. Vocational entry routes must be seen as a possible
pathway to higher management roles.
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Strategic Objective 3: Build and update the transferable skills
base in the Science based workforce

elements of STEM related education. This would provide learners with
the skills to work with company specific software and equipment as
soon as possible.

Recommendations
More Opportunities to Develop Practical Skills for the Workplace in
Higher Education: Employers frequently raise concerns about the
practical skills of new graduates. Not all employers can recruit people
with 2+ years’ experience; young people entering industry have to get
their experience from somewhere. More employers need to take a role
in developing practical and cross cutting skills for the workplace,
including apprenticeships, internship and placement schemes, engaging
students in live workplace projects, and offering graduate
training/mentoring schemes.
Build Mathematical & Statistical Skills throughout the Education
System: Mathematical, data analysis and statistical skills underpin
many areas of science. They are also important for the adoption of key
enabling technologies, especially scientists working with informatics. It
is essential that a good grounding in mathematics and statistics is
embedded from school age. In addition, training in maths and stats
must be available and accessible to address identified weaknesses in
the existing scientific workforce. The SIP endorse the
recommendations of the British Academy and The Royal Statistical
Society who have made similar calls for action in this area135 136.
Build Practical Computing Skills across STEM Education: Data handling,
computing, programming and software using skills are touching roles at
all levels. The need for these skills is growing and should be core
135

British Academy (2015) Count Us In: Quantitative Skills for A New Generation

136

Royal Statistical Society (2014) Data Manifesto

Facilitate Transferability between Public and Private Scientific
Workforces: Facilitating the transfer of staff between industry, NHS and
academia has many benefits. These include developing
multidisciplinary individuals and teams, increasing cross sector
collaboration, enhancing transfer of ideas and innovation, and creating
a more flexible workforce with better opportunities. To achieve this,
initiatives such as talent exchanges between public and private
workforces and training solutions designed to develop people with the
skills for a cross sectoral profession should be supported. There are a
number of existing knowledge exchange schemes funded by research
councils, professional bodies, Government and charities and uptake of
these should be recognised and supported by industry and the public
sector.
Support SMEs in Engaging with Education and Skills Delivery: Whilst
the skills issues for SMEs are the same as those facing the industry as a
whole, SMEs have significantly higher barriers in engaging with
education and skills development. For example, the time that
experienced employees need to spend with apprentices, placement
students and new graduates, and the cost of delivering training can be
prohibitive. However with an increasingly fragmented industry, it is
important that small companies are supported in playing their part in
developing the skilled workforce of the future. This includes offering
manageable work based learning opportunities - including shorter
placements, live project opportunities, apprentice sharing schemes,
and developing financial incentive packages.
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Strategic Objective 4: Provide a mechanism for the upskilling of
the existing scientific workforce
Recommendation
Support Continual Professional Development (CPD) and Wider
Learning Opportunities: In order to fully harness the innovations and
efficiencies that KET’s offer it is necessary to upskill the existing
workforce. It is unrealistic to expect employees to be equipped with all
the skills they will need throughout their career at the outset, especially
in times of rapid technological change. Employers must recognise the
need to continually upskill their workforce and the multiple benefits
this brings in both productivity and retaining talent. In addition large
companies can play a role in encouraging smaller organisations to train
through engaging their suppliers in joint training initiatives. 137 138 This
could be achieved by securing greater access to CPD and flexible short
courses.

Strategic Objective 5: Attract young people to the Science
Industries
Recommendation
Build awareness and appeal of STEM industry careers: Scientific
industries suffer with an image problem. Awareness of the range of
scientific careers is low amongst young people, and manufacturing in
particular is not viewed as an attractive place to work. Building
awareness and the appeal of science subjects and careers with

137
138

PWC (2014) Talent Management in Manufacturing: The need for a fresh approach

schoolchildren and their influencers (teachers, parents, careers
advisors) is critical to attracting new recruits into the science sector.
Engagement needs to begin as early as possible to ensure potential
recruits are making informed qualification choices. There are numerous
existing STEM careers initiatives and coordination of activity needs to
be managed at national level to maximise impact, efficiency and value
for money.

Strategic Objective 6: Monitor and respond to emerging skills
needs
Monitor and Respond to Emerging Skills Needs: While there is a strong
need for stability to embed existing qualification routes, skills required
by industry will continue to evolve. A key example is in the evolution of
roles and skills needs emerging from the development and scale up of
new cell and gene therapies. At present whilst employers can clearly
articulate current skills issues, anticipated future issues are harder to
define. A coordinated mechanism to monitor and respond to evolving
skills needs should be developed and there should be sufficient
flexibility within existing qualifications to update content accordingly.
The Watch and Wish list should be monitored and refreshed at regular
intervals. The SIP provides a way to achieve these ambitions, and to
ensure that actions remain evidence led.

In summary, the aim is to create a holistic skills system for the science
industries that stretches from promoting science subjects and scientific
industry careers to young people, through vocational and higher
education to continuing professional development. The success of a
holistic system is dependent on collaborative working between

World Economic Forum (2014) Matching Skills & Labour Market Needs: Building
Social Partnerships for Better Skills and Better Jobs
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Government, industry and education providers on a national and cross
sectoral level.
This will deliver a skilled workforce on an appropriate scale to enable
the science industries to realise their potential to create significant
growth and productivity improvements that will contribute to the
future prosperity of the UK economy.
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14. Appendices
14.1 Appendix 1: Key Enabling
Technologies (KETs) and Sub KET
Areas
Key Enabling
Technologies (KETs)
[there will be
interconnectivity
between some KETs ]

Key Enabling
Technologies (KETs)
[there will be
interconnectivity
between some KETs ]

Biophysics
Genetic Engineering

Advanced
Manufacturing

Continuous Manufacturing
Process intensification
(includes new processes, process improvement,
Lean & Kaisen)
Design for Manufacture
Sustainable Manufacturing / Green Chemistry
Additive Manufacturing
(e.g. 3D printing)
Automation & robotics for manufacturing
139
(&logistics)

Formulation

Process technologies (including process
analytics and process control)
Particle engineering
Computer modelling/simulation
Delivery mechanisms for effect / performance
e.g. Emulsion technology & microencapsulation
Use of novel functional ingredients

Sub areas

Big data
Stats
Maths
Modelling/Computer aided design
Computational Science
Bioinformatics
Informatics

Cheminformatics
Health informatics
Computational systems biology
Data mining
Genomics
Health economics
Materials science

Epidemiology and biomedical imaging

Synthetic Biology and
Biotechnology

Sub areas

Advanced Materials
Electronics

Bio Medical (including Gene and Cell therapies,
genomics)
Industrial
Evolutionary Biology
Molecular Biology
Systems Biology

139

This report does not cover the use of robotics in clinical healthcare applications e.g.
surgery.
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14.2

Appendix 2: Past Industry Trends

Looking at trends by industry, employment in the Polymers industry has
declined by -28% between 2007 – 2014, and the number of businesses
by -8% between 2010 - 2014. Meanwhile the turnover of the industry
increased by 3% between 2008 – 2013. The Polymers industry accounts
for 31% of employees across the science industries, and 45% of
businesses, with higher proportions of medium sized organisations than
other sectors, but few large companies.

Employment in the Chemicals industry fell sharply between 2008 –
2010, suffering significant effects of the global financial crisis. Between
2007 to 2014, the industry shed 25% of its employees. Turnover dipped
sharply in 2009 and has since fluctuated ending 24% lower in 2013
compared with the 2008 figure. Chemicals account for 21% of the
workforce, but only 15% of businesses, indicating the dominance of
medium and large employers.
Chemicals Industry Trends in Employment, Businesses & Turnover
2007 - 2014141

Polymers Industry Trends in Employment, Businesses & Turnover
2007 – 2014140

There has been a steady upward trend in both employment (+33%) and
turnover (+38%) in the Med Tech industry between 2010 – 2014. The
number of businesses has also grown slightly by 8%, and the proportion
140

Sources: Employees: ONS LFS 4 quarter averages 2007-2014. Businesses: ONS UK
Business Counts 2010–2014. Turnover: ONS ABS 2008-2013

141

Sources: Employees: ONS LFS 4 quarter averages 2007-2014. Businesses: ONS UK
Business Counts 2010–2014. Turnover: ONS ABS 2008-2013
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Pharmaceuticals Industry Trends in Employment, Businesses &
Turnover 2010 – 2014

of SME’s in the sector is high. Med Tech account for 19% of the
workforce, and 24% of businesses with relatively more SME’s than
other sectors.

100,000
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70,000
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50,000
40,000
30,000
20,000
10,000
0
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17,630 87,743
16,030 76,723
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71,144
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55,000

3,034

3,130

2010
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3,129
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Businesses (RH axis)

3,268

20,000
18,000
16,000
14,000
12,000
10,000
8,000
6,000
4,000
2,000
0

2014
Turnover (RH axis)

The Pharmaceutical industry has small numbers of businesses (4% of
the total science industries) relative to the size of its workforce (15%)
and turnover, reflecting the dominance of large employers. Overall
between 2011 – 2014 turnover of the industry declined by -15%.

Buinesses / Turnover (m)

Employees

Medical Technology Industry Trends in Employment, Businesses &
Turnover 2010 - 2014

There were sharp declines in employment within the Downstream
Petroleum sector in 2008 and 2009, and whilst employment has
recovered to some degree, it remains 15% lower in 2014 than in 2007.
Turnover declined in 2009, but recovered swiftly to reach a peak of just
under 54bn in 2012, falling back to 42bn in 2014, an overall growth
across the period of 7%. The number of businesses whilst small, has
declined further from 190 in 2010 to 130 in 2014 a 32% decline.
Downstream Petroleum also has small numbers of businesses relative
to employment and turnover, demonstrating the presence of large
employers in the industry.
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Downstream Petroleum Industry Trends in Employment, Businesses &
Turnover 2007 - 2014142

Medical Biotechnology Trends in Employment, Businesses & Turnover
2010 – 2014143

The Strength and Opportunity (S&O) report recorded some significant
falls in employment in the Medical Biotechnology industry in 2011
(employment -37% vs. 2010) and turnover (-38%). However this may be
due to changes in the classification of some Medical Biotechnology
companies in the Bioscience and Health Technology Database, which
the S&O report draws on. Turnover has rallied but remains 13% lower
than the 2010 peak, whilst employee numbers overall have remained
around their 2011 level, at 38% lower in 2014 than in 2010. With
relatively small employee numbers in comparison to other sectors and
high numbers of businesses, this is a sector predominantly consisting of
SME’s.

With very small numbers of employees against relatively high numbers
of businesses, small companies are at the heart of the Industrial
Biotechnology industry.
Employment and turnover of this young industry have grown
consistently and rapidly since 2010, ending the 5 year period shown
with an 177% increase in turnover, 164% increase in employees and
104% more businesses. The large increase in employees in 2014
against a slight decline in the number of businesses may indicate the
beginning of growth in the size of some of the small companies in this
sector.

143
142

Sources: Employees: ONS LFS 4 quarter averages 2007-2014. Businesses: ONS UK
Business Counts 2010–2014. Turnover: ONS ABS 2008-2013

Source: Office for Life Sciences Strength & Opportunity 2010 – 2014. Please note
that changes in the way Medical Biotechnology companies are classified in the
database may have affected trends shown during this period.
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Industrial Biotechnology Trends in Employment, Businesses &
Turnover 2010 - 2014
2,640
860

Employees

2,500
2,000
1,500
1,000

1,000
310

1,280
400

1,582
440

500
0

83

55

73

2010

2011

Employees (LH axis)

2012

1,787610

121
2013

Businesses (RH axis)

112

1000
900
800
700
600
500
400
300
200
100
0

Businesses / Turnover (m)

3,000

14.3

2014
Turnover (RH axis)

Appendix 3: Industry Workforce
Forecasts Methodology

The industry workforce forecasts are made up of two sources of
demand:
•
•

Expansion demand: the workers required to support the future
growth of the sector
Replacement demand: the workers required to replace those
workers who are leaving the sector due to retirement or to
move in to other sectors.

Expansion Demand
Expansion demand is dependent on the future growth rate of individual
sectors. Any estimates of future growth rates are subject to a large
degree of uncertainty. We have therefore drawn upon a number of
different sources to generate a high growth and low growth scenario
for each sector. These sources include the following:
•
•

•

Sector employment forecasts (where available), published by
forecasting houses such as Oxford Economics
Sector turnover forecasts such as those produced by the
Chemicals Industry Alliance. These were then converted in to
employment forecasts by applying assumptions on how
turnover per employee will change in future (derived from
past trends in labour productivity for individual sectors,
published by ONS)
Past trends in sector employment, taken from employment
datasets (eg Business Register and Employment Survey) or
sector evidence reports such as Strength and Opportunity
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•

The occupational breakdown of employment is then estimated
by applying the workforce profile from Working Futures
(UKCES) for individual sectors. This results in estimates of the
number of workers required for different occupations. This
has been used to estimate the total demand for apprentice
level and graduate level qualifications.

Replacement Demand
The main driver of replacement demand is workers leaving the
workforce through retirement. The total number of retirements over
time have been estimated by generating a workforce profile from the
Labour Force Survey, which is broken down by age and occupation. We
have then applied an assumed age-specific retirement rate based on
Census data, but which changes over time to take account of changes in
the State Pension Age and the trend for people to work longer. This is
used to calculate the total number of retirements by occupation in any
given year.
The other source of replacement demand is people leaving the sector
to work in other sectors. There are few data sources which provide
reliable estimates of ‘moving rates’. We have therefore assumed a
standard moving rate of 1.5%.

The methodology for estimating replacement demand is the same as
above. However, we have needed to make a number of additional
assumptions about the workforce profile. Although Scotland and
England NHS both provide an occupation profile and age profile for
their scientific staff, they do not combine these two to provide the age
profile of different occupations. This means it is not possible to
estimate the number of staff grades or occupations which will retire in
any given year. We have therefore had to generate an assumed
occupation/age profile which can be adjusted if more information
becomes available.
There is even less information available for NHS Wales and NHS
Northern Ireland. Both of these organisations publish the total size of
the scientific workforce, but do not provide any data on the age or
occupation profile of staff. In the absence of any detailed information
we have therefore applied the same profile as NHS England. This too
can be amended if more information becomes available.
High and low employment growth rate assumptions for each industry
are as follows for each industry.

NHS Scientific Workforce
The NHS Scientific Workforce forecasts assume a flat rate of growth
(the size of the workforce remains the same throughout the forecast
period). The replacement of workers is therefore the sole driver of
demand. This assumption can be changed if more information became
available on the future growth of the workforce.
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High and Low Growth Scenario Growth Rates by Industry
Sector

Scenario

201213

201314

201415

201516

201617

201718

201819

201920

202021

202122

202223

202324

202425

Polymers

High

1.1%

1.1%

1.1%

1.1%

1.1%

1.1%

1.1%

1.1%

1.1%

1.1%

1.1%

1.1%

1.1%

Low

-0.3%

-0.3%

-0.3%

-0.3%

-0.3%

-0.3%

-0.3%

-0.3%

-0.3%

-0.3%

-0.3%

-0.3%

-0.3%

High

0.2%

0.2%

0.2%

0.2%

0.2%

0.2%

0.2%

0.2%

0.2%

0.2%

0.2%

0.2%

0.2%

Low

-1.5%

0.7%

-0.7%

-1.0%

-1.2%

-1.4%

-1.3%

-1.3%

-1.4%

-1.4%

-1.6%

-1.8%

-1.8%

High

0.2%

0.2%

0.2%

0.2%

0.2%

0.2%

0.2%

0.2%

0.2%

0.2%

0.2%

0.2%

0.2%

Low

-0.4%

0.9%

-0.5%

-0.8%

-1.0%

-1.1%

-1.1%

-1.1%

-1.1%

-1.2%

-1.4%

-1.6%

-1.5%

High

9.1%

8.2%

7.4%

6.6%

6.0%

5.4%

4.8%

4.4%

3.9%

3.5%

3.2%

2.9%

2.6%

Low

9.1%

7.7%

6.6%

5.6%

4.8%

4.0%

3.4%

2.9%

2.5%

2.1%

1.8%

1.5%

1.3%

High

0.1%

0.1%

0.1%

0.1%

0.1%

0.1%

0.1%

0.1%

0.1%

0.1%

0.1%

0.1%

0.1%

Low

-0.1%

-0.1%

-0.1%

-0.1%

-0.1%

-0.1%

-0.1%

-0.1%

-0.1%

-0.1%

-0.1%

-0.1%

-0.1%

High

6.4%

5.8%

5.2%

4.7%

4.2%

3.8%

3.4%

3.1%

2.8%

2.5%

2.2%

2.0%

1.8%

Low

6.4%

5.4%

4.6%

3.9%

3.3%

2.8%

2.4%

2.1%

1.7%

1.5%

1.3%

1.1%

0.9%

Chemicals

Pharma

Med Tech

Medical
Biotech
Industrial
Biotech
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14.4

Appendix 4: Overall SIP Activity

Overall there were 2,973 learners through SIP programmes between
April 2014 and June 2015. This consisted of:
•
•
•
•
•

82% (2,446) Workforce Development (Short Courses)
14% (429) Apprenticeships
2% (56) Industry Degrees
1% (27) Modular Masters
1% (15) Traineeships

Breakdown by sector group shows higher uptake of apprenticeships
and traineeships in the Industrial Science sectors (around 60% of each
were in Industrial Science), whilst Industry Degrees and Modular
Masters programmes were mostly in the Pharmaceutical Industry
taking just under 80%, with the remaining 20% in Chemicals. This
suggests relatively higher demand for technical skills in the industrial
sciences and higher level skills in the Pharmaceutical Industry.

Breakdown of SIP Programme Activity by Industrial vs Life Sciences
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

77%
60%
40%

78%

63%
52%48%
37%
23%

22%
IS
LS

Workforce Development breakdown of programmes by competence
area
Data on workforce development programmes delivered through the SIP
can be broken down by competence area, which gives an insight into
the types of skills science industry employers are looking for when
training their staff. The largest demand across both SME’s and large
organisations accessing training is for the ‘Functional & Behavioural’
competence area which covers programmes in areas such as
leadership, management and communications. Following this large
organisations are most likely to access ‘Technical Competence’ training
which range from lab skills and process operations, through
maintenance to areas as specific as injection moulding. Smaller
organisations are more likely to access ‘Business Improvement’
training, developing areas such as commercial and market analysis
skills.

84

SIP Workforce Development Programmes delivered to SME’s By
Competence Area (Skills for Growth)

SIP Workforce Development Programmes delivered to Large
Organisations By Competence Area (Gold Standard)

4%

2%
Functional &
Behavioural

27%

Functional &
Behavioural

6%

Technical
Competence

Technical
Competence

58%
11%

Business
Improvement
Compliance

2%

38%

54%

Business
Improvement
Compliance

Leadership & Personnel
Management
Market Analysis & Data
Analysis
Commercialisation

2%

2%
9%

Design for Manufacture

11%

48%
Regulatory Compliance

26%

Quality Assurance
Laboratory Practice &
Formulation
Intellectual property
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Appendix 5: Full Lists of HE Subject
Areas Science Industries Recruit From

Subject area

% Entering
Science
Industries

Total UG
Qualifiers
2012/13

Estimated
Number of
Graduates
Entering Science
Industries
2012/13

144

Graduates
Subject area

% Entering
Science
Industries

Total UG
Qualifiers
2012/13

144

Estimated
Number of
Graduates
Entering Science
Industries
2012/13

Total

0.82%

495,421

4,078

Chemistry

12.22%

4,311

527

Biology

4.02%

6,672

268

Business studies

0.99%

25,732

254

Molecular biology, biophysics &
biochemistry

5.72%

3,056

175

Chemical, process
engineering

9.60%

1,805

173

&

energy

Mathematics

0.90%

9,076

82

Accounting

0.76%

10,503

79

Anatomy, physiology & pathology

1.46%

5,117

74

Physics

2.06%

3,513

73

General engineering

2.87%

2,391

69

Microbiology

8.14%

823

67

English studies

0.38%

16,879

64

Economics

0.51%

10,794

55

Sport & exercise science

0.37%

13,559

50

Marketing

0.73%

6,866

50

Politics

0.44%

11,190

49

History by period

0.42%

11,632

49

Mechanical engineering

2.25%

6,030

136

Combined

1.04%

4,545

47

Management studies

0.90%

13,893

125

Information systems

1.12%

4,058

45

Forensic & archaeological sciences

4.47%

2,612

117

Others in Biological Sciences

2.33%

1,778

41

Electronic & electrical engineering

1.84%

6,109

112

Media studies

0.36%

9,773

35

2.23%

4,373

98

Medical technology

1.80%

1,859

33

French studies

0.97%

3,428

33

Computer science

0.80%

11,910

95
Physical geographical sciences

0.77%

4,283

33

Psychology

0.51%

17,846

90

Statistics

2.45%

1,344

33

Others in subjects allied to medicine

1.13%

7,836

88
Animal science

2.10%

1,565

33

Design studies

0.46%

18,442

85
Law by topic

0.38%

8,555

32

Genetics

5.54%

539

30

Geology

1.55%

1,918

30

Pharmacology,
pharmacy

144

toxicology

&

Based on DLHE survey responses
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Subject area

% Entering
Science
Industries

Total UG
Qualifiers
2012/13

144

Law by area

Estimated
Number of
Graduates
Entering Science
Industries
2012/13

Subject area

% Entering
Science
Industries

Total UG
Qualifiers
2012/13

Estimated
Number of
Graduates
Entering Science
Industries
2012/13

144

0.31%

9,221

29

Architecture

0.25%

4,188

10

2.53%

1,134

29

Building

0.22%

4,610

10

Human resource management

0.71%

1,392

10

Sociology

0.25%

11,431

28

Journalism

0.27%

3,671

10

Finance

0.38%

7,390

28

Aural & oral sciences

1.23%

786

10

Agriculture

1.48%

1,828

27

Human & social geography

0.29%

3,389

10

Broadly-based programmes within
subjects allied to medicine

4.19%

611

26

Others in European languages,
literature & related subjects

0.71%

1,329

9

Science of aquatic & terrestrial
environments

1.39%

1,743

24

Astronomy

2.24%

421

9

Broadly-based programmes within
physical sciences

3.72%

642

24

Food & beverage studies

1.14%

800

9

Linguistics

0.66%

1,383

9

Broadly-based programmes within
biological sciences

3.68%

646

24

Theology & religious studies

0.36%

2,544

9

Nursing

0.05%

19,796

9

Spanish studies

0.98%

2,376

23

Drama

0.11%

8,008

9

Hospitality, leisure, sport, tourism &
transport

0.24%

9,006

21

Social work

0.08%

11,134

8

Philosophy

0.43%

4,169

18

German studies

0.73%

1,152

8

Zoology

1.18%

1,305

15

Others in engineering

5.50%

149

8

Aerospace engineering

0.73%

2,034

15

Cinematics & photography

0.11%

6,497

7

Civil engineering

0.30%

4,700

14

Artificial intelligence

1.58%

447

7

Publicity studies

1.12%

1,181

13

Music

0.10%

6,804

7

Materials technology not otherwise
specified

2.82%

428

12

Maritime technology

1.54%

430

7

Training teachers

0.06%

9,669

6

Operational research

4.11%

291

12

Nutrition

0.43%

1,437

6

Others in physical sciences

2.91%

388

11

Academic studies in education

0.04%

13,419

6

Production
engineering

&

manufacturing
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Subject area

% Entering
Science
Industries

Total UG
Qualifiers
2012/13

144

Estimated
Number of
Graduates
Entering Science
Industries
2012/13

Subject area

% Entering
Science
Industries

Total UG
Qualifiers
2012/13

Estimated
Number of
Graduates
Entering Science
Industries
2012/13

144

Fine art

0.13%

4,545

6

Italian studies

0.37%

581

2

Materials science

4.05%

145

6

Chinese studies

0.55%

367

2

Software engineering

0.50%

1,011

5

Anthropology

0.12%

1,651

2

Social policy

0.21%

2,419

5

0.37%

485

2

American studies

0.47%

1,013

5

Broadly-based programmes within
law

Planning (urban, rural & regional)

0.30%

1,608

5

Metallurgy

4.91%

36

2

Polymers & textiles

1.05%

423

4

Imaginative writing

0.09%

1,950

2

Classical studies

0.27%

1,429

4

Crafts

0.31%

491

2

0.48%

761

4

Others in technology

0.08%

1,985

2

European studies

0.47%

320

2

Clinical medicine

0.02%

8,121

1

Other Asian studies

1.22%

123

1

Others in linguistics, classics &
related subjects

0.64%

226

1

Minerals technology

2.50%

58

1

Games

0.21%

648

1

Health informatics

7.69%

15

1

Portuguese studies

0.81%

139

1

History by area

0.24%

445

1

Comparative literary studies

0.31%

344

1

Pre-clinical veterinary medicine

0.31%

306

1

Others in education

0.04%

1,981

1

Botany

2.53%

29

1

Celtic studies

0.19%

316

1

Complementary
therapies & well-being

medicines,

Others in business & administrative
studies

1.26%

285

4

Others in historical & philosophical
studies

0.37%

975

4

Russian & East European studies

0.80%

446

4

Archaeology

0.29%

1,218

4

History by topic

0.15%

2,289

3

Ophthalmics

0.31%

1,025

3

Modern Middle Eastern studies

0.92%

329

3

Biotechnology

3.36%

88

3

Clinical dentistry

0.23%

1,173

3

Others in creative arts & design

0.24%

1,045

2

Others in mathematical sciences

2.60%

87

2

0.32%

701

2

Clinical veterinary
dentistry

medicine

&

88

Subject Area

Postgraduates
Subject Area

%
Entering
Science
Industries
2012/13

Total PG
Qualifier
s
2012/13

Estimated Number
of PG Qualifiers
Entering Industry
2012/13

9.85%

779

77

6.17%

1,156

71

%
Entering
Science
Industries
2012/13

Total PG
Qualifier
s
2012/13

Estimated Number
of PG Qualifiers
Entering Industry
2012/13

Total

1.57%

251,108

3,937

Chemistry

18.53%

1,778

330

Finance

0.81%

7,730

62

Business studies

2.35%

13,638

320

Psychology

0.70%

8,062

57

Management studies

1.85%

14,898

276

Science of aquatic & terrestrial
environments

3.13%

1,719

54

Clinical medicine

4.83%

5,101

246
Physical geographical sciences

3.66%

1,463

54

17.25%

1,225

211
Social policy

1.93%

2,630

51

Molecular biology,
biochemistry

biophysics

&

Statistics
Production
engineering

&

manufacturing

7.97%

2,647

211

Geology

4.55%

1,104

50

7.88%

2,287

180

Politics

0.76%

6,249

47

Information systems

1.77%

2,659

47

Electronic & electrical engineering

4.05%

3,797

154

Civil engineering

1.33%

3,455

46

Chemical,
process
engineering

8.55%

1,460

125

Genetics

10.22%

431

44

Physics

7.95%

1,516

120

Pre-clinical medicine

8.19%

533

44

General engineering

4.80%

2,448

118

Law by topic

0.49%

8,109

40

Others in subjects allied to medicine

1.58%

6,275

99

Biotechnology

10.64%

370

39

Others in Biological Sciences

13.86%

701

97

Materials technology not otherwise
specified

10.40%

366

38

Economics

1.95%

4,866

95

320

35

1.85%

4,958

92

Others in mass communications &
documentation

10.80%

Marketing
Human resource management

1.87%

4,744

89

Others in medicine & dentistry

2.94%

991

29

Microbiology

12.68%

669

85

Design studies

0.70%

3,459

24

Anatomy, physiology & pathology

4.23%

2,007

85

Food & beverage studies

4.94%

485

24

Mechanical engineering

4.12%

2,018

83

Mathematics

1.25%

1,903

24

Computer science

1.72%

4,574

79

Human & social geography

1.86%

1,269

24

Biology
Pharmacology,
pharmacy

toxicology

&

&

energy
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Subject Area

%
Entering
Science
Industries
2012/13

Total PG
Qualifier
s
2012/13

Estimated Number
of PG Qualifiers
Entering Industry
2012/13

Media studies

0.97%

2,161

21

Aerospace engineering

2.88%

713

Medical technology

2.55%

Botany

%
Entering
Science
Industries
2012/13

Total PG
Qualifier
s
2012/13

Estimated Number
of PG Qualifiers
Entering Industry
2012/13

Combined

10.81%

76

8

21

Development studies

0.98%

825

8

782

20

Publicity studies

1.34%

546

7

9.25%

211

20

1.14%

642

7

Law by area

0.51%

3,642

18

Others in European languages,
literature & related subjects

Others in physical sciences

4.11%

377

16

Agriculture

1.07%

678

7

Metallurgy

8.47%

183

15

Polymers & textiles

3.85%

175

7

Others in technology

1.70%

847

14

Others in law

1.82%

369

7

Information services

1.16%

1,229

14

Archaeology

0.77%

834

6

Hospitality, leisure, sport, tourism &
transport

0.69%

2,071

14

Training teachers

0.03%

25,648

6

Modern Middle Eastern studies

2.65%

242

6

Materials science

7.45%

188

14

Journalism

0.43%

1,453

6

Sport & exercise science

0.96%

1,438

14

Planning (urban, rural & regional)

0.28%

2,180

6

Forensic & archaeological sciences

2.14%

627

13

English studies

0.20%

2,999

6

7.12%

175

12

Philosophy

0.51%

1,182

6

289

6

1.90%

623

12

Others in architecture, building &
planning

2.04%

Nutrition
Nursing

0.20%

5,448

11

Maritime technology

2.48%

223

6

Others in business & administrative
studies

2.61%

424

11

History by topic

0.30%

1,816

5

History by area

0.93%

568

5

Animal science

5.09%

212

11

1,225

5

0.89%

1,115

10

Others in linguistics, classics
related subjects

0.41%

Anthropology
Zoology

5.32%

184

10

Others in social studies

0.49%

996

5

Sociology

0.39%

2,460

10

Health informatics

7.14%

67

5

Astronomy

4.89%

197

10

Others in creative arts & design

0.99%

484

5

Clinical veterinary
dentistry

medicine

&

Subject Area

&
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Subject Area

%
Entering
Science
Industries
2012/13

Total PG
Qualifier
s
2012/13

Estimated Number
of PG Qualifiers
Entering Industry
2012/13

Subject Area

%
Entering
Science
Industries
2012/13

Total PG
Qualifier
s
2012/13

Estimated Number
of PG Qualifiers
Entering Industry
2012/13

Chinese studies

1.89%

236

4

social studies

Academic studies in education

0.04%

11,552

4

Minerals technology

1.79%

56

1

Classical Greek studies

5.85%

73

4

Social work

0.02%

4,452

1

Operational research

1.01%

403

4

Russian & East European studies

0.53%

184

1

Imaginative writing

0.35%

1,146

4

Others in Computer sciences

1.25%

50

1

Clinical dentistry

0.58%

592

3

Naval architecture

3.85%

88

3

Publishing

0.72%

406

3

Building

0.16%

1,817

3

Italian studies

5.56%

46

3

Cinematics & photography

0.18%

1,410

3

Others in education

0.12%

1,880

2

Theology & religious studies

0.17%

1,324

2

Others in mathematical sciences

7.89%

28

2

Broadly-based programmes within
biological sciences

16.67%

13

2

Agricultural sciences

4.17%

50

2

Forestry & arboriculture

3.13%

66

2

German studies

4.17%

49

2

Classical studies

0.56%

365

2

Music

0.10%

2,072

2

History by period

0.09%

2,200

2

Complementary medicines, therapies
& well-being

0.57%

294

2

Broadly-based programmes within

14.29%

8

1

14.6

Appendix 6: Definitions & Data
Specification

The definitions taken of the Science Industries for the purposes of this
report are: Life Sciences Industries covering Pharmaceuticals, Medical
Technology and Medical Biotechnology and Industrial Science
Industries covering Chemicals (including Paints), Polymers, Industrial
Biotechnology and Downstream Petroleum (excluding wholesale and
retail). Data on employees, businesses and turnover in the
Pharmaceutical, Medical Technology, Medical Biotechnology and
Industrial Biotechnology Sectors are drawn from the Office for Life
Sciences Strength & Opportunity Reports. Other data on these sectors
and all data on the remaining sectors is SIC code driven. The report
also considers the NHS Scientific Workforce and Academic Scientific
Workforce.

The Standard Industrial Classification (SIC) codes used to define the

91

science industries covered are:

Chemicals:
20.11 Manufacture of industrial gases
20.12 Manufacture of dyes and pigments
20.13 Manufacture of other inorganic basic chemicals
20.14 Manufacture of other organic basic chemicals

22.11 Manufacture of rubber tyres and tubes; retreading and rebuilding
of rubber tyres
22.19 Manufacture of other rubber products
22.21 Manufacture of plastic plates, sheets, tubes and profiles
22.22 Manufacture of plastic packing goods
22.23 Manufacture of builders’ ware of plastic
22.29 Manufacture of other plastic products

20.15 Manufacture of fertilisers and nitrogen compounds
20.16 Manufacture of plastics in primary forms
20.17 Manufacture of synthetic rubber in primary forms
20.20 Manufacture of pesticides and other agrochemical products
20.30 Manufacture of paints, varnishes and similar coatings, printing
ink and mastics.
20.41 Manufacture of soap and detergents, cleaning and polishing
preparations

Downstream Petroleum (Excludes Wholesale & Retail Forecourts):
19.10 Manufacture of coke oven products
19.20 Manufacture of refined petroleum products

Pharmaceuticals:
21.10 Manufacture of basic pharmaceutical products
21.20 Manufacture of pharmaceutical preparations

20.42 Manufacture of perfumes and toilet preparations
20.51 Manufacture of explosives
20.52 Manufacture of glues

Medical Technologies:

20.53 Manufacture of essential oils

26.60 Manufacture of irradiation,
electrotherapeutic equipment

electro

medical

20.59 Manufacture of other chemical products n.e.c.

32.50 Manufacture of medical and dental instruments and supplies

and

20.60 Manufacture of man-made fibres
R&D:
Polymers:

72.11 Research and experimental development on biotechnology
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72.19 other research and experimental development on natural
sciences and engineering

The Standard Occupational Classification (SOC) codes used to identify
scientific occupations are:
2111 Chemical Scientists,
2112 Biological Scientists & Biochemists,
2113 Physical Scientists,
31110 Laboratory technicians,
31160 Planning, process and production technicians,
31190 Science, engineering and production technicians n.e.c.,
32170 Pharmaceutical technicians,
32180 Medical and dental technicians,
81140 Chemical and related process operatives,
81150 Rubber process operatives,
81160 Plastics process operatives

NHS Scientific Workforce is defined as those classified as ‘Qualified
Healthcare Scientists’ and ‘Support to Healthcare science staff’ in
England, ‘Qualified Healthcare Scientists’, ‘Other Qualified Scientific,
Therapeutic & Technical staff’ and ‘Support to ST&T staff’ in Wales,
‘Professional & Technical’ in N. Ireland and ‘Healthcare Science Staff’ in
Scotland.

93

14.7

Appendix 7: List of Science
Apprenticeship Providers and
Frameworks Delivered

Science Apprenticeships
Provider

Frameworks Delivered

Provider

Framework

Abingdon And Witney College

Engineering Manufacture

Access Training Limited

Warehousing and Storage

Activate Learning

Engineering

Birmingham Metropolitan College

Laboratory and Science Technicians

Alliance Learning

Engineering

Cambridge Regional College

Laboratory and Science Technicians

Alliance Learning

Central College Nottingham

Laboratory and Science Technicians,
Pharmacy Technicians
Laboratory and Science Technicians

Appris Charity Limited

Engineering Manufacture(Craft and
Technician)
Engineering

Appris Charity Limited

Engineering Manufacture

City College Plymouth
East Kent College
Eastleigh College
Genii Engineering & Technology Training
Limited
Humberside Engineering Training
Association Limited
North East Chamber Of Commerce, Trade
And Industry
Oaklands College Of Further Education
Preston College

Laboratory and Science Technicians,
Pharmacy Technicians
Pharmacy Technicians
Laboratory Technicians
Laboratory Technicians
Laboratory and Science Technicians
Laboratory and Science Technicians

Sandwell College

Laboratory and Science Technicians,
Pharmacy Technicians
Pharmacy Technicians

Sheffield College, The

Pharmacy Technicians

Asset Training & Consultancy Limited

Engineering Manufacture

Asset Training & Consultancy Limited

Warehousing and Storage

Atg Training
Atg Training

Engineering Manufacture(Craft and
Technician)
Engineering

Atg Training

Engineering Manufacture

Atg Training

Warehousing and Storage

Avanta Enterprise Limited

Warehousing and Storage

Awe Plc
Axia Solutions Limited

Engineering Manufacture(Craft and
Technician)
Ceramics Manufacturing

Axia Solutions Limited

Engineering
Engineering

The College Of West Anglia

Laboratory and Science Technicians,
Laboratory Technicians
Laboratory and Science Technicians

The Tte Technical Training Group

Laboratory and Science Technicians

Babcock Skills Development And
Training Limited
Babcock Skills Development And
Training Limited
Babcock Training Limited

Total People Limited

Laboratory and Science Technicians

Babcock Training Limited

Warehousing and Storage

Trafford College

Laboratory and Science Technicians

Babcock Training Limited

Weston College

Laboratory and Science Technicians

Wirral Metropolitan College

Laboratory and Science Technicians

Engineering Manufacture(Craft and
Technician)
Engineering

York College

Laboratory and Science Technicians

Tdr Training Limited

Bae Systems Plc
Bae Systems Plc
Barnardo'S

Engineering Manufacture(Craft and
Technician)
Engineering

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage
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Provider

Framework

Provider

Framework

Barnsley College

British Army

Engineering Manufacture

Barnsley College

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

British Army

Barnsley College

Engineering

British Army

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

Basingstoke College Of Technology

British Gas Services Limited

Gas Industry

Bctg Limited

Engineering Manufacture(Craft and
Technician)
Engineering

Engineering

Bctg Limited

Glass Industry

British Telecommunications Public
Limited Company
Brockenhurst College

Bctg Limited

Warehousing and Storage

Brockenhurst College

Bedford College

Engineering Manufacture(Craft and
Technician)
Engineering Manufacture

Brooklands College

Birmingham Metropolitan College
Birmingham Metropolitan College

Brockenhurst College

Engineering Manufacture
Engineering Manufacture(Craft and
Technician)
Warehousing and Storage
Engineering Manufacture(Craft and
Technician)
Engineering

Birmingham Metropolitan College

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

Brooklands College

Engineering Manufacture

Birmingham Metropolitan College

Glass Industry

Burnley College

Engineering

Birmingham Metropolitan College

Operations and Quality Improvement

Burnley College

Warehousing and Storage

Birmingham Metropolitan College

Engineering

Burton And South Derbyshire College

Engineering

Bishop Auckland College

Warehousing and Storage

Burton And South Derbyshire College

Warehousing and Storage

Blackpool And The Fylde College

Engineering

Burton And South Derbyshire College

Blue Training (U.K.) Limited

Warehousing and Storage

Bournemouth And Poole College, The

Engineering Manufacture

Bury College

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

Bournemouth And Poole College, The

Business Impact Uk Limited

Warehousing and Storage

Bournville College

Engineering Manufacture

Business Management Resources (Uk)
Ltd
Calderdale College

Warehousing and Storage

Bournville College

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

Bradford College

Engineering

Bradford College
Bridgwater College

Engineering Manufacture(Craft and
Technician)
Engineering

Brinsworth Training Limited

Engineering

Brinsworth Training Limited

Engineering Manufacture(Craft and
Technician)
Engineering

British Army

Brooklands College

Warehousing and Storage

Cambridge Regional College

Engineering

Cambridge Regional College

Glass Industry

Cambridge Regional College

Warehousing and Storage

Cambridge Regional College
Canterbury College

Engineering Manufacture(Craft and
Technician)
Engineering Manufacture

Care Training East Midlands Limited

Warehousing and Storage

Central College Nottingham

Warehousing and Storage
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Provider

Framework

Central College Nottingham

Glass Industry

Central College Nottingham
Central Sussex College

Engineering Manufacture(Craft and
Technician)
Engineering

Central Sussex College

Warehousing and Storage

Provider

Framework
Technician)

Cornwall College

Warehousing and Storage

Cornwall College

Engineering Manufacture
Warehousing and Storage

Central Sussex College

Engineering Manufacture

Coventry And Warwickshire Chambers
Of Commerce Training Limited
Craven College

Chamber Training (Humber) Limited

Warehousing and Storage

Craven College

Engineering
Engineering Manufacture(Craft and
Technician)
Engineering

Chelmsford College

Warehousing and Storage

Chesterfield College

Engineering

Chesterfield College
Chesterfield College

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

Chichester College

Warehousing and Storage

City College Norwich

Warehousing and Storage

City College Plymouth

Engineering

Derby College

City College Plymouth

Engineering Manufacture

Derbyshire And Nottinghamshire
Chamber Of Commerce And Industry
Derwentside College

Warehousing and Storage

Derwentside College

Darlington College
Darlington College
Darlington College

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

Defence Support Group (Mod)

Engineering

Derby College

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

City Of Bristol College

Engineering

City Of Bristol College

Engineering Manufacture

City Of Bristol College

Warehousing and Storage

City Of Bristol College

Signmaking

Derwentside College

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

City Of Wolverhampton College

Engineering

Deta (2000) Limited

Engineering

City Of Wolverhampton College

Didac Limited

Warehousing and Storage

Doncaster College

Engineering

Dudley College

Engineering Manufacture

Dudley College

Engineering

City Of Wolverhampton College

Engineering Manufacture(Craft and
Technician)
Operations and Quality Improvement

Colchester Institute

Glass Industry

Colchester Institute

Warehousing and Storage

Colchester Institute

Engineering

Dudley College

Engineering Manufacture(Craft and
Technician)
Glass Industry

College Of Haringey, Enfield And
North-East London, The
Community Training Services Limited

Glass Industry

Dudley College

Warehousing and Storage

Cordant Group Plc

Warehousing and Storage

Cornwall College

Engineering

Cornwall College

Engineering Manufacture(Craft and

Warehousing and Storage

Dudley College

Engineering

E.On Uk Plc

Engineering

Eagit Ltd.

Engineering

East Berkshire College

Engineering Manufacture(Craft and
Technician)
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Provider

Framework

Provider

Framework

East Berkshire College

Engineering

Process Manufacturing

East Kent College

Signmaking

Eastleigh College

Engineering Manufacture(Craft and
Technician)
Glass Industry

Eastleigh College

Operations and Quality Improvement

Genii Engineering & Technology
Training Limited
Genii Engineering & Technology
Training Limited
Genii Engineering & Technology
Training Limited
Gloucestershire College

Economic Solutions Limited

Engineering

Gloucestershire College

Warehousing and Storage

Economic Solutions Limited

Warehousing and Storage

Gloucestershire College

Economic Solutions Limited

Gloucestershire College

Engineering Manufacture(Craft and
Technician)
Engineering Technology

Economic Solutions Limited

Engineering Manufacture(Craft and
Technician)
Gas Industry

Gordon Franks

Warehousing and Storage

Eef Limited

Engineering

Grantham College

Esg (Skills) Limited

Warehousing and Storage

Engineering Manufacture(Craft and
Technician)
Engineering Manufacture

Events Stewarding, Training And
Consultancy Ltd
Exeter College

Warehousing and Storage

Exeter College

Engineering

Fareham College

Engineering Manufacture

Fareham College

Engineering Manufacture(Craft and
Technician)
Engineering

Eastleigh College

Fareham College
Farnborough College Of Technology

Engineering Manufacture

Finmeccanica Uk Limited

Engineering Manufacture(Craft and
Technician)
Engineering

First4Skills Limited

Warehousing and Storage

Focus Training (Sw) Limited

Warehousing and Storage

G B Training (Uk) Ltd

Warehousing and Storage

Gateshead College

Engineering

Gateshead College

Warehousing and Storage

Gateshead College

Engineering Manufacture(Craft and
Technician)
Engineering

Genii Engineering & Technology
Training Limited
Genii Engineering & Technology
Training Limited

Engineering Manufacture(Craft and
Technician)

Great Yarmouth College
Great Yarmouth College
Great Yarmouth College

Engineering Technology
Warehousing and Storage
Engineering

Engineering Manufacture(Craft and
Technician)
Engineering

Grimsby Institute Of Further And
Higher Education
Grimsby Institute Of Further And
Higher Education
Grimsby Institute Of Further And
Higher Education
Gta England Limited

Engineering Manufacture

Gta England Limited

Engineering Manufacture

Gta England Limited

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

Gta England Limited
Hartlepool College Of Further
Education
Hartlepool College Of Further
Education
Hartlepool College Of Further
Education
Hartlepool College Of Further
Education
Havering College Of Further And
Higher Education

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage
Engineering

Engineering
Engineering Manufacture
Engineering Manufacture(Craft and
Technician)
Process Manufacturing
Engineering Manufacture
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Provider

Framework

Provider

Framework

Havering College Of Further And
Higher Education
Hawk Management (Uk) Limited

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

Ips International Limited

Signmaking

Ips International Limited

Warehousing and Storage

Health Education North East

Engineering

Isis Training Services Limited

Engineering

Heart Of England Training Limited

Warehousing and Storage

Isle Of Wight College

Herefordshire Group Training
Association Limited
Herefordshire Group Training
Association Limited
Highbury College Portsmouth

Engineering

Isle Of Wight College

Engineering Manufacture(Craft and
Technician)
Engineering

Ixion Holdings (Contracts) Limited

Glass Industry

Highbury College Portsmouth
Hit Training Ltd

Engineering Manufacture

Jhp Group Limited

Warehousing and Storage

Engineering

Joint Learning Partnership Limited

Warehousing and Storage

Engineering Manufacture(Craft and
Technician)
Glass Industry

Jtl

Engineering

Kent County Council

Warehousing and Storage

Key Training Limited

Warehousing and Storage

Kingston College

Hopwood Hall College

Warehousing and Storage

Hugh Baird College

Glass Industry

Hull College

Engineering

Kingston College

Engineering Manufacture(Craft and
Technician)
Engineering

Hull College

Process Manufacturing

Kingston Upon Hull City Council

Engineering

Hull College

Warehousing and Storage

Kingston Upon Hull City Council

Signmaking

Humberside Engineering Training
Association Limited
Humberside Engineering Training
Association Limited
Huntingdonshire Regional College

Engineering

Kirkdale Industrial Training Services
Limited
Kirklees College

Engineering

Kirklees College

Engineering Manufacture(Craft and
Technician)
Engineering

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

Huntingdonshire Regional College

Engineering

Knowsley Community College

In-Comm Training Services Limited

Warehousing and Storage

Knowsley Community College

In-Comm Training Services Limited

Engineering Manufacture

In-Comm Training Services Limited
Independent Training Services Limited

Engineering Manufacture(Craft and
Technician)
Glass Industry

Ingeus Training Limited

Warehousing and Storage

Intec Business Colleges Limited

Warehousing and Storage

Ips International Limited

Engineering

Ips International Limited

Engineering Manufacture

Ips International Limited

Glass Industry

Engineering

Knowsley Community College

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

L.I.T.S. Limited

Engineering

Lakes College West Cumbria

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

Lakes College West Cumbria
Lancaster And Morecambe College

Warehousing and Storage

Learndirect Limited

Warehousing and Storage

Learning Curve (Jaa) Limited

Warehousing and Storage

Leeds City College

Engineering
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Leeds City College

Midland Personnel Services Limited

Engineering

Leeds City College

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

Leeds College Of Building

Signmaking

Leicester College

Engineering

Leicester College

Warehousing and Storage

Leicester College
Leicester College

Engineering Manufacture(Craft and
Technician)
Gas Industry

Lifeskills Solutions Limited

Warehousing and Storage

Lincoln College

Engineering

Lincoln College

Warehousing and Storage

Lincoln College
Locomotivation Ltd.
Lookfantastic Training Limited
Lookfantastic Training Limited
Lookfantastic Training Limited

Warehousing and Storage

Loughborough College

Engineering

Lowestoft College

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

M2 Training Limited
Macclesfield College

Warehousing and Storage

Ncg

Engineering

Ncg
Ncg

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

Nelson And Colne College

Engineering
Engineering Manufacture

Nelson And Colne College
Network Rail Infrastructure Limited

Engineering Manufacture(Craft and
Technician)
Engineering

Operations and Quality Improvement

New College Nottingham (Ncn)

Glass Industry

Warehousing and Storage

New College Nottingham (Ncn)

Warehousing and Storage

Engineering

New College Stamford

Warehousing and Storage

Engineering Manufacture

New College, Durham

Engineering Manufacture

Newbury College

Engineering Manufacture(Craft and
Technician)
Engineering

Manchester College, The
Mantra Learning Limited

Warehousing and Storage

Maritime + Engineering College North
West
Meadowhall Centre (1999) Limited

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

Metskill Limited

Engineering

Metskill Limited

Engineering Manufacture(Craft and
Technician)
Engineering Manufacture(Craft and
Technician)
Engineering

Midland Group Training Services
Limited

Engineering

Milton Keynes College

Nelson And Colne College

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

Middlesbrough College

Milton Keynes College

Newbury College
Newcastle-Under-Lyme College (Nulc)

Engineering

Newcastle-Under-Lyme College (Nulc)

Engineering Manufacture

Newcastle-Under-Lyme College (Nulc)

Warehousing and Storage

Nlt Training Services Limited

Engineering

Nlt Training Services Limited

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

Nlt Training Services Limited
North East Chamber Of Commerce,
Trade And Industry
North East Chamber Of Commerce,
Trade And Industry
North East Chamber Of Commerce,
Trade And Industry
North East Chamber Of Commerce,
Trade And Industry
North East Chamber Of Commerce,

Engineering
Glass Industry
Process Technology
Warehousing and Storage
Engineering Manufacture(Craft and
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Trade And Industry

Technician)

Association Limited (The)

North East Worcestershire College

Engineering Manufacture(Craft and
Technician)
Engineering Manufacture(Craft and
Technician)
Glass Industry

Omega Training Services Limited

Warehousing and Storage

Outsource Vocational Learning Limited

Warehousing and Storage

P.T.P. Training Limited
P.T.P. Training Limited

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

Warehousing and Storage

Paragon Education & Skills Limited

Engineering

North Hertfordshire College
North Lancs. Training Group
Limited(The)
North Lancs. Training Group
Limited(The)
North Lancs. Training Group
Limited(The)
North Lindsey College

Engineering

North Lindsey College

Engineering Manufacture

North Lindsey College

Engineering Manufacture(Craft and
Technician)
Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

North Nottinghamshire College
North Nottinghamshire College

Glass Industry Occupations

North Warwickshire And Hinckley
College
North Warwickshire And Hinckley
College
North West Kent College

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage
Engineering Manufacture

North West Kent College

Engineering Manufacture(Craft and
Technician)
Engineering
Engineering Manufacture(Craft and
Technician)
Engineering

North West Training Council
Northampton College
Northamptonshire Industrial Training
Association Limited
Northamptonshire Industrial Training
Association Limited
Northumberland College
Northumberland College
Nova Recruitment Services Limited
Oaklands College Of Further Education
Oldham Engineering Group Training

Framework

Paragon Education & Skills Limited

Engineering Manufacture

Paragon Education & Skills Limited
Paragon Education & Skills Limited

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

Pdm Training & Consultancy Limited

Warehousing and Storage

Pearson In Practice Skills Based
Learning Limited
Pearson Plc

Warehousing and Storage

Pera Training Limited

Operations and Quality Improvement

Warehousing and Storage

Pera Training Limited

Warehousing and Storage

Peta Limited

Engineering

Peta Limited

Warehousing and Storage

Peterborough Regional College

Engineering

Petroc

Engineering Manufacture

Petroc
Petroc

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

Pilot Ims Limited

Warehousing and Storage

Positive Outcomes Ltd

Warehousing and Storage

Engineering Manufacture(Craft and
Technician)
Engineering

Preston College

Operations and Quality Improvement

Preston College

Warehousing and Storage

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

Preston College

Engineering Manufacture

Proco Nw Limited

Engineering

Proco Nw Limited

Engineering Manufacture(Craft and
Technician)
Gas Industry

Engineering Manufacture(Craft and
Technician)
Engineering

Project Management (Staffordshire)
Limited
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Framework

Project Management (Staffordshire)
Limited
Project Management (Staffordshire)
Limited
Prospects Learning Foundation Limited

Glass Industry

Safety Problem Solutions Uk Limited

Warehousing and Storage

Salford And Trafford Engineering
Group Training Association Limited
Salford And Trafford Engineering
Group Training Association Limited
Sandwell College

Engineering

Prospects Learning Foundation Limited

Warehousing and Storage
Engineering Manufacture

Prospects Services

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

Qinetiq Limited

Engineering

Qube Qualifications And Development
Limited
Rathbone Training

Warehousing and Storage

Redwood Education And Skills Limited
Retail Motor Industry Training Limited
Riverside College

Sandwell Metropolitan Borough
Council
Sandwell Metropolitan Borough
Council
Sandwell Training Association Limited

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

Warehousing and Storage

Sandwell Training Association Limited

Warehousing and Storage

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

Sda Training Limited

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

Rochdale Training Association Limited

Engineering Manufacture(Craft and
Technician)
Engineering

Rolls-Royce Plc

Engineering

Rolls-Royce Plc

Engineering Technology

Rolls-Royce Power Engineering Plc

Engineering

Rotherham College Of Arts And
Technology
Rotherham College Of Arts And
Technology
Royal Air Force

Engineering
Engineering Manufacture(Craft and
Technician)
Engineering

Royal Air Force

Engineering Manufacture

Royal Air Force

Warehousing and Storage

Royal Navy

Engineering

Royal Navy

Engineering Manufacture

Royal Navy

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

Royal Navy

Engineering Manufacture(Craft and
Technician)
Engineering Manufacture

S.W. Durham Training Limited

Engineering

S.W. Durham Training Limited

Engineering Manufacture(Craft and
Technician)

Seetec Business Technology Centre
Limited
Selby College
Selby College

Engineering

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

Serco Limited

Engineering

Sheffield College, The

Engineering Manufacture(Craft and
Technician)
Engineering Manufacture

Shrewsbury College Of Arts &
Technology
Shrewsbury College Of Arts &
Technology
Shrewsbury College Of Arts &
Technology
Siemens Public Limited Company

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage
Engineering

Skillnet Limited

Warehousing and Storage

Skillnet Limited

Engineering

Skills To Group Limited

Engineering Manufacture

Skills To Group Limited

Glass Industry

Skills Training Uk Limited

Operations and Quality Improvement

Smart Training And Recruitment
Limited
Social Enterprise Kent Cic

Warehousing and Storage
Engineering
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Provider

South & City College Birmingham

Warehousing and Storage

Association Limited(The)

South And West Kent College

Stoke On Trent College

Engineering

Stoke On Trent College

Gas Industry

South And West Kent College

Engineering Manufacture(Craft and
Technician)
Engineering Manufacture

South Devon College

Engineering

South Devon College

Engineering Manufacture

South Devon College

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

South Devon College

Framework

Stoke On Trent College

Warehousing and Storage

Stoke On Trent College

Engineering Manufacture(Craft and
Technician)
Engineering

Stratford-Upon-Avon College
Sunderland City Metropolitan Borough
Council
Sunderland Engineering Training
Association Limited
Superdrug Stores Plc

Warehousing and Storage

South Essex College Of Further And
Higher Education
South Essex College Of Further And
Higher Education
South Leicestershire College

Engineering

South Staffordshire College

Engineering Manufacture(Craft and
Technician)
Engineering Manufacture

Swindon College

Engineering Manufacture(Craft and
Technician)
Engineering

Swindon College

Warehousing and Storage

Engineering Manufacture(Craft and
Technician)
Engineering

Sysco Business Skills Academy Limited

Warehousing and Storage

System Group Limited

Warehousing and Storage

Talent Training (Uk) Llp

Warehousing and Storage

Southampton City College
Southampton City College
Southampton Engineering Training
Association Limited (The)
Springboard Sunderland Trust

Warehousing and Storage
Engineering

Warehousing and Storage

Springfields Fuels Limited

Engineering

Sse Services Plc

Engineering

St Helens Chamber Limited

Warehousing and Storage

St Helens College

Engineering

Staff Select Ltd

Warehousing and Storage

Stafford College

Warehousing and Storage

Steadfast Training Ltd

Warehousing and Storage

Stephenson College

Engineering

Stephenson College

Engineering Manufacture

Stephenson College

Warehousing and Storage

Stockport College

Engineering Manufacture(Craft and
Technician)
Engineering

Stockport Engineering Training

Sussex Coast College Hastings

Engineering
Warehousing and Storage

Tbg Learning Ltd

Warehousing and Storage

Tdr Training Limited

Engineering

Tdr Training Limited

Telford College Of Arts & Technology

Engineering Manufacture(Craft and
Technician)
Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

Telford College Of Arts & Technology

Telford College Of Arts & Technology

Polymer Processing Operations

The City Of Liverpool College

Glass Industry

The College Of West Anglia

Engineering

The College Of West Anglia
The Oldham College

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

The Shropshire Council

Warehousing and Storage

The Training & Recruitment
Partnership Limited

Glass Industry
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The Tte Technical Training Group

Engineering

Engineering

The Tte Technical Training Group
The Tte Technical Training Group

Engineering Manufacture(Craft and
Technician)
Process Manufacturing

Veolia Environnement Development
Centre Limited
Virtual College Limited

The Tte Technical Training Group

Process Technology

Warehousing and Storage

W S Training Ltd.

Engineering

W S Training Ltd.

Warehousing and Storage

The Vocational College Limited

Glass Industry

Wakefield College

Warehousing and Storage

Thelightbulb Ltd

Warehousing and Storage

Wakefield College

Engineering

Tir Training Services Ltd

Warehousing and Storage

Wakefield College

Tle Limited

Warehousing and Storage

Total People Limited

Engineering

Walsall College

Engineering Manufacture(Craft and
Technician)
Signmaking

Total People Limited

Walsall College

Warehousing and Storage

Warrington Collegiate

Warehousing and Storage

Total People Limited

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

Warwickshire College

Engineering

Training 2000 Limited

Engineering

Warwickshire College

Warehousing and Storage

Training 2000 Limited

Engineering Manufacture(Craft and
Technician)
Engineering

Weir Training Limited

Warehousing and Storage

West Anglia Training Association
Limited
West Berkshire Training Consortium

Engineering

Training Services 2000 Ltd
Training Services 2000 Ltd
Tresham College Of Further And
Higher Education
Tresham College Of Further And
Higher Education
Tresham College Of Further And
Higher Education
Trn (Train) Ltd.

Engineering Manufacture(Craft and
Technician)
Engineering Manufacture(Craft and
Technician)
Warehousing and Storage
Engineering
Warehousing and Storage

West Cheshire College

Engineering Manufacture(Craft and
Technician)
Engineering

West Herts College Of Further
Education
West Nottinghamshire College

Warehousing and Storage
Engineering

West Nottinghamshire College

Warehousing and Storage

West Nottinghamshire College

Operations and Quality Improvement

Tte Training Limited

Engineering

West Nottinghamshire College

Combined Manufacturing Processes

Tte Training Limited

Process Manufacturing

West Nottinghamshire College

Tyne Metropolitan College

Gas Industry

Tyne North Training Limited

Engineering

University Of Derby

Engineering

Uxbridge College

Engineering

Uxbridge College

Glass Industry

Vector Aerospace International
Limited

Engineering

West Suffolk College

Engineering Manufacture(Craft and
Technician)
Engineering

West Suffolk College

Glass Industry

West Yorkshire Learning Providers Ltd

Warehousing and Storage

Weston College

Glass Industry

Wigan And Leigh College

Engineering Manufacture(Craft and
Technician)
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Wiltshire College

Engineering

University of Brighton

Wiltshire College

Engineering Manufacture

University of Bristol

Wiltshire College

Warehousing and Storage

Wirral Metropolitan College

Warehousing and Storage

Brunel University London
Canterbury Christ Church University

Worcester College Of Technology

Warehousing and Storage

Cardiff University

Worcester College Of Technology

Engineering Manufacture

University of Central Lancashire (UCLan)

Work Skills Limited

Warehousing and Storage

Working Links (Employment) Limited

Warehousing and Storage

Coventry University
University of Cumbria

Yeovil College

Engineering

University of Dundee

Yeovil College
Yeovil College

Engineering Manufacture(Craft and
Technician)
Engineering Manufacture

University of East Anglia (UEA)
The University of Essex

Yh Training Services Limited

Warehousing and Storage

York College

Engineering

York College

Engineering Manufacture(Craft and
Technician)
Warehousing and Storage

Yorkshire Training Partnership Limited

Glasgow Caledonian University
University of Greenwich
Harper Adams University
Heriot-Watt University, Edinburgh
University of Hertfordshire
The University of Huddersfield
The University of Hull

14.8 Appendix 8: Universities offering
Science/Engineering Undergraduate
Degrees which include work placements
List of Universities offering Science Degrees Including Work Placements

Imperial College London
Keele University
The University of Kent
Kingston University
University of Leeds

Aberystwyth University

University of Leicester
University of Lincoln

Anglia Ruskin University
Aston University

Liverpool John Moores University (LJMU)

Bangor University

London South Bank University
Loughborough University

University of Bath
The University of Birmingham

The University of Manchester

The University of Bradford

Middlesex University

The Manchester Metropolitan University
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List of Universities offering Science Degrees Including Work Placements
Newcastle University
Northumbria University
Nottingham Trent University
Plymouth University
University of Portsmouth
Queen Mary University of London
Queen's University Belfast
University of Reading
Royal Veterinary College (University of London)
Sheffield Hallam University
University of South Wales
University of St Andrews
University of Sunderland
University of Surrey
University of Sussex
Teesside University
Ulster University
University of the West of England, Bristol (UWE)
University of the West of Scotland
University of Wolverhampton
The University of York

List of Universities offering Engineering Degrees Including Work
Placements
Bournemouth University
The University of Bradford
University of Brighton
Brunel University London
Cardiff University
University of Central Lancashire (UCLan)
City University London
Coventry University
Edinburgh Napier University
The University of Essex
Glasgow Caledonian University
Gloucestershire College
University of Greenwich
Harper Adams University
University of Hertfordshire
The University of Huddersfield
The University of Hull
The University of Kent
Kingston University
University of Leeds
Leeds Beckett University (formerly Leeds Metropolitan University)

List of Universities offering Engineering Degrees Including Work
Placements
Anglia Ruskin University
Aston University
Barnsley College
University of Bath
The University of Birmingham
Birmingham City University

University of Leicester
Liverpool John Moores University (LJMU)
London South Bank University
Loughborough University
The University of Manchester
The Manchester Metropolitan University
Middlesex University
Northumbria University
Nottingham Trent University
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List of Universities offering Engineering Degrees Including Work
Placements
Oxford Brookes University
Plymouth University
University of Portsmouth
Queen Mary University of London
Queen's University Belfast
Royal Veterinary College (University of London)

14.9

Appendix 9: Acknowledgements

This report has been delivered by Joanna Counsell, Research Manager
and Dr Jennifer Clucas, Head of Strategy: Industrial Sciences at Cogent
Skills, in partnership with Regeneris Consulting on behalf of the Science
Industry Partnership. Special thanks go to Dr Stephen Rosevear,
Director and Oliver Chapman, Associate Director at Regeneris for their
crucial contributions, support, advice and guidance.

The University of Salford
Sheffield Hallam University
University of South Wales
Southampton Solent University
Staffordshire University
University of Sunderland
University of Surrey

Thanks for help also go to the many individuals at the following
organisations who provided insight into skills issues across the scientific
industries:

University of Sussex
Teesside University
Ulster University
University of the West of England, Bristol (UWE)
University of the West of Scotland
University of Westminster
University of Wolverhampton
The University of York

ABPI
Actavis
BASF
BBSRC
Beckton Dickenson
Biocatalysts
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Imperial College, London
Ineos
Innovate UK
Johnson & Johnson
Knowledge Centre for Materials Chemistry
Knowledge Transfer Network
Manchester Metropolitan University
Medicines Manufacturing Industrial Partnership
Medilink East Midlands
Medimmune
MRC
MSD
Nanoco
NHS Blood & Transplant
Office for Life Sciences
Pennine Healthcare
Pfizer
Piramal
Robinson Brothers
Royal Society of Biology
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STFC Hartree Centre
The Chemisty Growth Partnership
The Royal Society of Chemistry
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Thomas Swan
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Unilever
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