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Foreword
The SIP is a highly successful partnership of employers from
across the UK science industries, collaborating to develop the
skills needed to compete in global markets.
It was established in 2014 through
the Employer Ownership Pilot (EOP)
and supported through co-investment
from employers and Government. It’s
now transitioning into a membership
organisation that will continue to lead
on and be a powerful voice on skills for
the sector.
The SIP’s Vision remains “Employers
taking ownership of the skills needed to
generate innovation and growth in the
UK science industry”. Through the SIP
we have seen large and small companies
from across the sector coming together
and working collaboratively for the first
time to take responsibility for skills.
Our ambition is to ensure we are
producing home grown talent to
meet the demand for skills and to
achieve greater innovation and
flexibility throughout the sector. We
acknowledge we need to work with
central and devolved governments to
achieve this and to ensure that there is
a stable and consistent skills policy and
funding regime, as well as flexibility
and agility in the system to respond to
emerging technologies and processes.
We need secure policy, designed to
drive the right behaviours to ensure
high quality and responsive provision
for the science sector.

We also need to build awareness
and increase the appeal of science
careers and secure parity for vocational
education to ensure that growing the
number of people coming through
these routes will have good and
appropriate training.
The SIP has had some immediate
successes. In its first 2 years, we have
developed and implemented a series of
innovative skills Programmes, from new
style SMART apprenticeships through
to a modular masters in formulation
science. The model has been particularly
impactful on vocational training.
In addition to delivering immediate skills
solutions through the SIP programmes,
SIP is now well positioned as a
mechanism through which longer term
skills issues can be identified and the
future skills landscape re-shaped.
As part of the longer term remit, we have
now produced the SIP Skills Strategy
based on drivers and skills needs across
the science sector.

Within this report we set out our strategic
objectives and recommendations and I
would urge you to support these.
This strategy and accompanying
evidence base are the result of the
SIP working in partnership with a wide
cross section of the sector, whose
contributions I gratefully acknowledge.
The SIP’s intention is to refresh the
evidence base on a regular basis
going forward.
The SIP members will champion this
Strategy and work with partners
from across the skills arena to take
our recommendations forward.
I call on industry, government
and providers to come with us to
address these challenges and deliver
collaborative solutions into our high
value, strategic sector.
Malcolm Skingle
Director, GSK and
Chair of the SIP Board

Drawing on a comprehensive cross
sectoral evidence base, the strategy
forecasts our demand for skilled people
out to 2025. It also identifies how
the nature of the skills needed will
change, driven by the “key enabling
technologies” impacting on our sector.
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Executive Summary
This Strategy was designed by employers to identify
and address the current and future skills challenges
facing the scientific industries.
It sets out the Science Industry Partnership’s (SIP’s) objectives and calls on Government, industry and education providers to work
together to deliver collaborative skills solutions. The ambition is to maximise the potential of the UK talent base to meet demand
and to drive growth through innovation and flexibility.
The analysis presented here shows that there are important quantity and quality issues that need addressing across the entire
workforce. This observation leads in turn to important implications for prioritisation and targeting. The SIP Skills Strategy translates
these development needs into six strategic objectives. Together these should form the basis of our future skills work.
Strategic Objective

Recommendation

Responsibility

1) Raising standards
and responsiveness
in education and
training provision

Stabilise Funding and Skills Policy:
– Long term stability in skills funding and qualification types
– Skills funding mechanisms that drive high quality, responsive provision
– Developing & maintaining national standards

Government

Create Critical Mass for Skills Solutions:
– Support national and cross sectoral working, particularly where learner numbers are low
– Facilitate collaboration between providers to deliver optimum quality across specialisms
– Secure capacity and capability of FE teaching workforce

Government
Industry
Providers

Promote Vocational Education:
– Increase awareness amongst learners, influencers and employers, particularly
regarding higher apprenticeships

Government coordinating, working
with industry, STEM Outreach
Initiatives and Providers

Securing Parity for Vocational Learning:
– Put vocational pathways on an equal footing with academic routes
– Ensure visibility of progression routes
– Resolve funding challenges limiting provision

Government
Industry
Providers

More Opportunities to Develop Practical Skills for the Workplace in Higher Education:
– Increase numbers of employers taking a role in developing skills for the workplace e.g.
offering placements

Industry
Providers

Build Mathematical & Statistical Skills throughout the Education System:
– Embed from school age
– Ensure training is available to upskill the existing workforce

Government
Providers

Build Practical Computing Skills across STEM Education

Government
Providers

Facilitate Transferability between Public and Private Scientific Workforces:
– Support existing transfer initiatives
– Education and training designed to develop skills for cross sectoral professions

NHS
Academia
Industry

Support SMEs in Engaging with Education and Skills Delivery:
– Offer manageable work based learning opportunities

Government
Industry
Providers

4) Provide a mechanism
for the upskilling of
the existing scientific
workforce

Support Continuing Professional Development (CPD) and Wider Learning Opportunities:
– Recognise the need to upskill the workforce
– Support joint training initiatives
– Improve access to CPD and flexible short courses

Industry
Providers

5) Attract young people
to the Science
Industries

Build Awareness and Appeal of STEM Industry Careers:
– Coordinate activity at national level to maximise impact, efficiency, and value for
money

Government coordinating, working
with industry, STEM Outreach
Initiatives and Providers

6) Monitor and respond
to emerging skills
needs

Monitor and Respond to Emerging Skills Needs:
– Develop a skills monitoring mechanism
– Sufficient flexibility in education/qualifications to be responsive
– The Science Industry Partnership provides way to achieve this

Science Industry Partnership
working with Industry,
stakeholders* and Providers

2) Secure and embed
vocational skills in
the workforce

3) Build and update the
transferable skills
base in the Science
based workforce

*

4

Including Professional Institutes/Trade Associations
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The skills needs of the future will be
driven by the adoption of the new
scientifically focused key enabling
technologies (KETs), the evolving
industrial context, and the continuing
need for underpinning core science
skills. We have identified five KETs
which have particular importance
for science employers. These are
informatics and big data, synthetic
biology and biotechnology, advanced
manufacturing, formulation
technology, and materials science.
The adoption of KETs is placing a
premium on roles that link functions and
sectors, resulting in shortages of skilled
people. Through extensive consultation
and analysis we have identified a ‘red
list’ of shortage occupations, requiring
immediate action to increase the
availability of people with these skills
in the labour market. These include
informaticians, computational scientists
and formulation scientists as well as
some engineering roles critical to the
adoption of KETs.

Equally important will be the workforces’
ability to embrace change. We have also
identified a number of cross cutting skills
needed to support the adoption of new
technologies. These include the broader
management, business and technical
abilities that are needed to encourage
the take-up of new ideas.

Future skills needs also have
a quantitative dimension. We
have extended existing work and
introduced new assumptions regarding
employment growth, retirement
age and labour turnover. Our new
forecasts come from industry views
concerning future expansion and
competitiveness. They represent the
most comprehensive and informed ‘big
picture’ of future requirements ever
produced for the sector.

The forecasts show:

180,000 to 260,000
Overall the science industries cumulative demand for
staff between 2015 and 2025 will be in the range of
180,000 to 260,000.

Up to 142,000
professional level jobs
Within these totals, between 96,000 to 142,000 are
professional level jobs (broadly equating to graduate
entry roles).

Up to 73,000
technical level jobs
50,000 to 73,000 are technical level jobs
(broadly apprentice entry roles).

Up to 77,000
new jobs created
The majority of demand will be replacement 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.

Science Industry Partnership | Skills Strategy 2025
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1) The SIP Skills Strategy:
Aims and Scope

This Strategy was designed by employers
to identify and address the current
and future skills challenges facing the
scientific industries. It sets out the
Science Industry Partnership’s (SIP’s)
objectives and calls on Government,
industry and education providers to work
together to deliver collaborative skills
solutions. The ambition is to maximise
the potential of the UK talent base
to meet demand and to drive growth
through innovation and flexibility.
The principle underpinning this work
is that it is people who spread growth
and innovation. The right skills equip
people with the tools needed to talk
to each other, and to understand and
recognise the potential in new ideas or
technologies. The right career structures
enable people to move freely between
employers and for people to act as the
conduits for innovation and growth. In
this way, breakthroughs in one sector are
translated into new products, services
and processes in others.
This report is the result of eight months
of consultation, analysis and reflection.
It is the most wide ranging assessment
of skills ever undertaken by science
employers. It has involved one-to-one
consultations with senior executives
and scientists across the economy. It
has used evidence from Government,
providers, trade associations,
professional bodies, universities and
many others.1 It is endorsed by industry,
stakeholders and skills bodies. The
evidence base underpinning the strategy
is provided in the accompanying
research report.2

6

1

Acknowledged in Appendix A

2

Science Industry Partnership (2016) The
Demand for Skills in the UK Science Economy

3

Further detail on the wider engineering
industries workforce and skills can be found
in 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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As employers we are interested in
the similarities between skill sets and
the potential of individuals to spread
innovative scientific techniques
and ideas.
The scope of our Strategy is defined by
the skills used across our sectors.
The appropriate context for action is the
science-based economy. This includes
biotechnology, medical technology,
consumer healthcare, materials,
chemicals and pharmaceuticals. Figure
1.1 shows how our understanding of skills
transcends traditional sector boundaries,
focusing on the potential for technology
transfer between different activities.

Figure 1.1
The Science-based Economy

The SIP Strategy’s focus is the Industrial
and Life Sciences arena, although we
recognise the importance of the Primary
Production sector, which also draws on
our scientific skill sets. We have included
the areas of downstream petroleum,
academia and the National Health
Service’s scientific workers, but not
food and drink and the wider energy
sector. The data presented in the report
provides an assessment of the size
and shape of the entire science based
industries workforce. The narrative and
strategic objectives then focus on the
skills needed amongst scientific and
technical staff to embrace the Key
Enabling Technologies that will drive
future growth.3

“ The more science there is in the UK, the better for GSK…
creating a talent pool of great scientists, great innovation
and entrepreneurs means that we have got to accelerate
the growth of these capabilities. If we do, it is to everyone’s
benefit. It is a win win situation.”
Ian Tomlinson, Head of Worldwide Business Development, GSK, Minutes of Evidence, Science &
Technology Committee, 18 April, 2012. HC 348.

The creation of the Science Industry
Partnership in 2014 was a revolutionary
step in building an innovative skills
system led by employers. The SIP
represents a shared ambition for a
successful UK science industry, based
around a capable current and future
workforce with high level skills and the
capacity for intervention.
At its inception, the SIP offered a
mechanism through which longer term
issues could be addressed. The SIP
provided a forum for us to speak across
sector and disciplinary boundaries. This
Strategy is the voice of SIP members.

Figure 1.2
SIP Coverage– Data to end 2015 (SIP Q7)4

22
SIP Board members.

5432
Total numbers of learners on SIP programmes.

425
Number of employers taking SIP programmes
36% large & 64% SMEs, with 44% from Industrial
Sciences and 56% from Life Sciences.

688
Total numbers of employers engaged in SIP activities.

£4.1M
Employer investment.

4

SIP achievements broadly in line with targets
at end 2015 given that Programmes were
wound down early due to EOP funding closure
March 2016.
Science Industry Partnership | Skills Strategy 2025
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2) Our Science Workforce:
People, Performance & Place

Table 2.1 shows a summary of the people, locations and productivity of our workforce. This is a snapshot of the much more detailed
data available in the supporting evidence base report. The table does not include details of the 60,000 NHS scientific and 25,000
academic workers who are an important part of the wider workforce - their impact on skills demand is examined in our accompanying
evidence base report.
Table 2.1
The Scientific Workforce: a summary
People
5%

1%

8%

31%

Industrial Biotechnology
15%

Medical Biotechnology
Pharmaceutical
Chemicals
Medical Technology
Polymers
Downstream petroleum
19%
21%

There are extremes:

Across our industries:

15% have completed apprenticeships
34% are graduates

75% of Biotechnology workforce qualified to degree level or above
12% Polymers workforce qualified to degree level or above

The workforce is ageing:
In 2014, under 30s constituted between 14%–20% of workforce
Since 1994 the proportion of +55s increased in all sectors, particularly in Chemicals and Downstream

Performance
Since 2008, GVA per person increased in:

Since 2010, employment increased in:*

35% all Scientific R&D
20% Medical Technology
12% Biotechnology
11% Chemicals

164% Industrial Biotechnology
60% Medical Technology

Employment decreased in:**

3% Pharmaceutical industry since 2010
25% Chemicals since 2007
28% Polymers since 2007
38% Downstream Petroleum since 2010

Since 2008, GVA per person decreased in:

4% Pharmaceutical
37% Downstream Petroleum

*

8
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**

There is no reliable figure for Medical Biotechnology employment growth available
Job losses have often been accompanied by increases in efficiency and productivity

Place

Total Science Industry Employment
UK= 459,000
Scotland
30,756

North East
23,913

Northern Ireland
8,765

Yorkshire &
The Humber
43,811

North West
64,538

East Midlands
36,335

Wales
27,324

West Midlands
43,292

East of England
50,072

London
31,791

South West
20,746

0

10,000

20,000

South East
77,652

30,000

40,000

50,000

60,000

70,000

80,000

Science Industry Partnership | Skills Strategy 2025

9

3) Skills, Technology & Growth:
Shaping the Future

We believe that the UK is on the brink
of what the Massachusetts Institute
of Technology (MIT) has called a
‘third revolution’ in the science-based
industries. The biological sciences
have been changed irrevocably by
discoveries in molecular and cellular
biology, while advances in genomics
have led to a new era in biomedical
research and treatment. These two
revolutions have shaped the way for the
convergence between life sciences and
industrial sciences, assisted by advances
in informatics and IT. Combining the
knowledge of the physical sciences with
life science expertise will build on recent
advances in molecular and cellular
biology and genomics - and produce
new breakthroughs and innovations
throughout the science sector and
wider economy. At the same time,
revolutions in materials chemistry,
smarter manufacturing processes and
formulation technology are transforming
processes and products.
The adoption of new technologies by
industry has been accompanied by
wider structural industry changes. This
has created more fragmented supply
chains, altering operating models across
the scientific industries. Companies
increasingly need to collaborate across
organisational and national boundaries,
from sharing the costs and risks of early
stage research by sharing Intellectual
Property, through to outsourcing parts of
their manufacturing capability.

10
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The skills needs of the future will be
driven by the adoption of the new
scientifically focused key enabling
technologies (KETs), and the evolving
industrial context. At the same time, we
must not lose sight of the core science
skills which lay the foundations for
new technology driven skills. We have
identified five KETs which have particular
importance for science employers.
The KETs apply to a number of more
specialised activities (summarised in
Appendix A of the supporting evidence
base report).
They are:
– Informatics and Big Data
– Synthetic Biology and Biotechnology

Critical to the success of the key
enabling technologies will be the
workforces’ ability to embrace change.
From a review of the literature and
our extensive consultation, we have
identified a number of cross cutting skills
needed to support the adoption of new
technologies.
These include:
– Leadership & management
– Team working
– Communication skills
– Business skills
– International business awareness

– Advanced Manufacturing

– Commercial & intellectual property
awareness

– Formulation Technology

– Translational skills

– Materials Science

– Regulatory awareness
– Quality management
– Problem solving skills
– Project management
– Interdisciplinary skills
– Computational skills
– Mathematical & statistical skills
– Knowledge transfer & capture
We look at each of these new
technologies below. Further depth and
detail can be found in the underpinning
evidence report.

Key Enabling Technologies:
Informatics & Big Data
The digital economy is developing rapidly worldwide.
It is the single most important driver of innovation,
competitiveness and growth in the world.5

Definitions

Example Applications

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.

Precision Medicine:
Linking genomic information to health
records to determine likely drug response
in individuals.

Big Data is defined as “datasets whose
size is beyond the ability of typical
database software tools to capture,
store, manage, and analyse”.6
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”.7 In essence computational
sciences are concerned with using
computers to conduct new scientific
experiments through techniques such
as computer modelling.

5

European Commission (Accessed 2015)
Available from: http://ec.europa.eu/growth/
sectors/digital-economy/index_en.htm

6

McKinsey (2011) Big data: The next frontier
for innovation, competition, and productivity

7

NIH (2000) Working Definition of
Bioinformatics and Computational Biology

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.
Drug Discovery:
Both genome sequencing and the
analysis of data on the structure and
properties of pharmacologically active
molecules is leading to the discovery of
new medicines. Although the present
focus of cheminformatics is mainly
drug development, it has potential
widespread applications in other areas,
such as polymers.
Cell and Gene Therapies:
Genomic information is fundamental to
the research and development of these
new advanced therapies.

Science Industry Partnership | Skills Strategy 2025
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Informatics and Big Data Skills
There is high demand for ‘big data’ staff
across all areas of the economy - there
has been a tenfold increase in demand
in the past 5 years with an average
advertised salary of £55k p.a., 24%
higher than other IT professions.8
There is particular difficulty in finding
people with the right mix of skills – those
who combine scientific or healthcare
knowledge with the computational,
statistical data mining and analytical
competence needed.9
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.10

12

8

SAS & The Tech Partnership (2014)
Big Data Analytics

9

NESTA & UUK (2015) Analytic Britain: Securing
the Right Skills for the Data Driven Economy

10

ABPI (2015) Bridging the Skills Gap in the
Biopharmaceutical Industry: Maintaining the
UK’s Leading Position in Life Sciences

11

Elixir UK (Accessed 2015) Available from:
http://elixir-uk.org/industry-engagement
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There are also shortages in both
numbers and quality of skilled people to
fill available roles in Health Economics.
Health Economists require a similar
grounding in mathematical, statistical,
computing, modelling and analytical
skills, in combination with specialist
knowledge of their field.

Particular areas in need of action
include bioinformatics, cheminformatics,
computational biology, computational
chemistry, programming skills, data
mining, data visualisation, data analysis,
competence with data analysis software
packages and mathematical and
statistical competence.

Skills shortages are mostly focussed
on experienced individuals with
qualifications at graduate, postgraduate
and postdoctoral levels.

Demand for informatics skills is expected
to grow across all areas of the economy
in future, increasing pressure on the
shortages in this area.

There is a need to upskill a large
proportion of the existing scientific
workforce, who received little or no
informatics training during their
education. Research shows around 70%
of bioinformaticians would be interested
in training in statistics and data analysis,
over 60% of wet lab scientists are not
confident with statistics and over 70%
had no programming experience.11

The use of machine learning and
artificial intelligence (AI) to conduct
analysis, make predictions on data and
learn 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.

Key Enabling Technologies:
Synthetic Biology and Biotechnology

Definitions

Example Applications

Synthetic biology aims to design, redesign and construct new biological
systems for useful purposes that could
have a huge impact on humans, health
and environment.12 It is a rapidly
developing field, and its outputs
(modified or new microorganisms) are
used in modern biotechnology.

Synthetic Biology and Biotechnology
cover a wide range of constantly
evolving technologies which
have applications across a huge
range of industries. They offer
potential solutions to some of the
greatest global challenges such
as antimicrobial resistance and
developing alternative fuel sources.
Biotechnological applications are
often categorised into: red, medical
applications; green, agricultural; white,
industrial; and blue, marine.

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”.13
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.
Synthetic Biology and Biotechnology
are closely related areas, with linked
applications and skills needs, therefore
they are brought together here.

Biologic Medicines, Cell and Gene
Therapies: These are important
examples of the convergence of two key
enabling technologies, informatics and
synthetic biology. Advances in genome
sequencing have given synthetic
biologists access to a palette of DNA
from many existing organisms to be
deployed in medicine manufacturing.
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.
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.
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.

12

Society of Biology (2015)

13

Convention on Biological Diversity (2013)
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“ Biotechnology requires multidisciplinary skills, with
teams of chemists, biologists and engineers needing
a common understanding and ‘language’.”
Synthetic Biology & Biotechnology Skills
Biotechnology and synthetic biology
skills needs are currently concentrated
at the higher level, with a large portion
of the existing workforce qualified
to postgraduate level. However, the
scale up and commercialisation of
biotechnology across a range of
industries is broadening the skills
demanded across sectors and levels of
the workforce.
As processes become established,
biotech industries are producing more
routine jobs requiring technicians
with an understanding of biological
processes. Apprenticeship routes into
the field are being developed as a lack
of technical level support is beginning
to hamper growth. Local numbers
required per year at this stage are still
relatively small.

14

14

Drug Discovery Pathways Group: Skills
Statements (2014) Available from: https://
www.bps.ac.uk/about/our-campaigns/drugdiscovery-pathways-group/skill-statements

15

Science Industry Partnership (2015) Demand
Assessment and Feasibility Study into
the Establishment of Advanced Training
Partnerships in Industrial Biotechnology
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Core underpinning science skills are
fundamental to the development
of new products and processes.
These include chemistry (synthetic,
formulation, medicinal and analytical),
pharmacology, biochemistry and
toxicology amongst others. In the field
of drug discovery these disciplines
continue to be applied, in concert with
emerging technologies, to build an
understanding of biological targets
and pathways and their link to disease.
They support the translation of
research into therapies, biological tools
and diagnostics. Large pharmaceutical
companies have in the past nurtured
these skills, however as the industry has
fragmented the capacity to develop
these skills has diminished. New
training routes need to be embedded
to secure the future of the UK skills
base in this area of critical importance
to the life sciences.14

Biotechnology requires multidisciplinary
skills, with teams of chemists, biologists
and engineers needing a common
understanding and ‘language’. This
enables them to translate processes
from the lab to commercially viable scale
through the design, management and
optimisation of biological production
processes for manufacture. Adaptability
is a key trait that firms are looking for in
building multidisciplinary teams.
The analytical, computational and
informatics skills outlined in the
previous section also underpin the
development of new biologic systems,
products and processes.
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.15

Key Enabling Technologies:
Advanced Manufacturing

Definition

Example Applications

Advanced Manufacturing is the
integration of technology based
systems and processes in production
to the highest level of quality and
in compliance with industry specific
standards. Products and processes are
often innovative, made from advanced
materials, and produced on technology
driven equipment and processes.16

Medicines Manufacturing: The shift
towards precision medicine means
that patient cohorts needing the same
drug at the same time will be smaller.
Coupled with the fact that new biologic
medicines often have short shelf
lives, pharmaceutical manufacturing
will need to become more flexible.
Numerous advanced manufacturing
technologies and techniques will
contribute to this, including continuous
manufacturing, robotics and automated
systems, plants which can quickly
reconfigure between batches of
different products and even 3D printing
to rapidly manufacture tablets.

There are myriad technologies that
contribute to advanced manufacturing,
including continuous manufacturing,
additive manufacturing (3D printing),
robotics and automated systems,
sustainable manufacturing, process
intensification, as well as process
improvement frameworks and Design
for Manufacture. Full descriptions
can be found in the accompanying
evidence report.

16

Cell and 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.

Medical Technologies: This has been
a leading sector in the adoption of
additive manufacturing (amongst other
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 have geographically distributed
healthcare consumer markets, making
these products well suited to the
flexibility additive manufacturing offers.
Speciality Chemicals: Continuous
manufacturing and associated process
analytical technology are increasingly
being adopted in the manufacture of
speciality chemicals, a class of products
which span a range of industrial and
consumer products from adhesives and
cleaners to flavours, fragrances and
cosmetics. Green chemistry is a growing
approach to sustainable manufacture
of chemicals, designing products and
processes to minimise the production
and use of hazardous substances.

Center for Advanced Manufacturing Puget
Sound (Accessed 2015) Available from:
http://www.camps-us.com/about-camps/
advanced-manufacturing/
Science Industry Partnership | Skills Strategy 2025
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Advanced Manufacturing Skills
A highly skilled workforce operating
in lean and continuous improvement
cultures is paramount to advanced
manufacturing. Advanced
manufacturing industries are heavily
dependent on IT, and processes are
becoming increasingly automated.
As a result, the demand for staff in
labour intensive manual processing
roles is decreasing.
Increasing skills needs include: A good
grounding in general IT, computing
and programming skills, enabling
workers to quickly learn to use company
specific software and electronics;
specialist knowledge of computer aided
design (CAD) and computer aided
manufacturing (CAM) and bespoke
machinery software; 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; and the
skills needed in software development
and maintenance of more complex
equipment.

16

17

International Symposium on Continuous
Manufacturing of Pharmaceuticals (2014)
White Paper 1. Available from: https://iscmp.
mit.edu/white-papers/white-paper-1

18

UKCES (2015) Skills and Performance
Challenges in the Advanced Manufacturing
Sector
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The shift to continuous manufacturing
will also change the skills required, in
particular in the areas of chemistry,
chemical analytics and chemical
engineering. 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. Chemical
analytics skills will also have to evolve
to support continuous manufacturing.
For chemical engineers, continuous
manufacturing will require expertise in
the design and application of plant-wide
control systems.17
Production and process engineer
roles in manufacturing are changing
with shorter, more varied runs using
more complex equipment, combined
with increasing sub-contracting of
manufacturing demanding the skills
to manage projects and control
quality across multiple sites. Employers
frequently report difficulties recruiting
production and process engineers with
sufficient practical skills, however some
companies have overcome this by
developing apprentices into these roles.

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.
There are also reported skills gaps
amongst production managers and
directors in business skills to identify
new sources of funding and ability
to appraise the benefits of new
technologies and their potential
applications.18

Key Enabling Technologies:
Formulation

Definition

Example Applications

Formulation Skills

Formulation is the art of turning science
and technology into multi-component
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.

Formulation technology underpins
product innovation across a wide
range of industries, and is key to future
competitiveness of the UK’s science
industries.

There is a significant lack of relevant
vocational and higher education in
formulation, as it does not fit into
traditional discipline areas due to
its multidisciplinary nature. The SIP
has developed a modular masters
programme in Formulation Science and
Technology in response to this problem.

New product development:
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. It
has important applications in medicine
manufacturing and design, drug delivery
and release and consumer products
including nutraceuticals, cosmeceuticals
and detergents.
Improved action of products:
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.

19

ABPI (2015) Bridging the Skills Gap in the
Biopharmaceutical Industry: Maintaining the
UK’s Leading Position in Life Sciences

20

UKCES, Cogent and NSAPI, (2013)
Formulation Technology: A market profile

There are problems in recruitment
of people with relevant experience,
therefore companies are mostly reliant
on recruiting individuals from aligned
disciplines and providing in-house
training to develop formulation skills.19
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.20
Computerisation is also essential to
the design and development of new
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.

Science Industry Partnership | Skills Strategy 2025
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Key Enabling Technologies:
Materials Science

Definition

Example Applications

Materials Science Skills

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.21 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.

Advanced materials have applications
across many industries including
electronics, communications,
pharmaceutical, transportation,
manufacturing and energy.

Materials science has been identified
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.

Composites: Advanced materials
encompass composites and have
improved properties with respect
to weight, strength, formability and
conductivity and are helping the
automotive and aerospace sectors
improve performance and fuel economy.
Nanomaterials: These can be added to
other materials to make them stronger,
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. In recent years, many new
nanomaterial-related applications have
been developed. These include a number
of consumer products such as UV-filters
in sun creams and anti-odour textiles.
Many medical and technical applications
such as pharmaceuticals that can target
specific organs or cells, lithium-ion
batteries which can drive electrical cars,
and solar panels also exist.22
Biomaterials: These are specifically
materials that interact within the
human body. This encompasses
products such as dental implants, joint
replacements and materials used as
scaffolds in tissue engineering.

18

21

European Commission (accessed 2015)
Available from: http://ec.europa.eu/research/
industrial_technologies/policy_en.html

22

European Commission (accessed 2015)
Available from: http://ec.europa.eu/enterprise/
sectors/chemicals/reach/nanomaterials/index_
en.htm
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Increasing use of biomaterials and
advanced materials in new medical
devices mean that demand for
materials scientists is growing in the
medical technologies sector. In the
pharmaceutical industry, materials
science 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.
In future, it is expected that an
understanding of the properties of
advanced materials will be required
more widely across the workforce
as UK manufacturers face growing
competition from China, the USA and
emerging economies. For instance
production managers and directors in
manufacturing will need to keep abreast
of the latest developments, enabling
them to appraise these technologies
for their potential usefulness to the
manufacturing process.

Cross Cutting Skills
“ Interdisciplinary skills are becoming critical. This is because
scientific workers need to combine an understanding of
their own discipline with the ability to work effectively with
colleagues in aligned disciplines.”
The spread of new technologies is
dependent on people. These people
need to have the cross-cutting skills
which enable communication and
innovation. As industries fragment
there is a greater need for collaborative
working. This involves sharing knowledge
and resources across organisational and
international boundaries. Knowledge
transfer between experienced workers
and new entrants will also be essential
as significant proportions of the
workforce approach retirement.
The adoption of new technologies,
formulations and materials have
resulted in more complex processes
and products. This requires more
quality control staff, greater regulatory
and intellectual property awareness
and better problem solving skills. This
complexity also puts an increased
focus on supply chain management.
Managing the manufacturing process
beyond the boundaries of individual
organisations will drive the need for
production staff with stronger business
skills. Leadership, team working and
commercial awareness will become ever
more important.

23

Interdisciplinary skills are becoming
critical. This is because scientific workers
need to combine an understanding
of their own discipline with the ability
to work effectively with colleagues
in aligned disciplines. They also need
the practical skills to use sophisticated
technologies emerging from other
areas. Computational skills are a key
requirement as digital technology has
permeated every area of the economy,
and most jobs now require interaction
with digital technologies.23 The
opportunities presented by the power of
advanced computing 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.
Alongside the requirement for
greater computational skills, are the
mathematical and statistical techniques
needed for accurate analysis and
interpretation. Mathematics is also
the bedrock of scientific discovery. The
ability to understand and apply new
research and discoveries increasingly
depends on an appreciation of the
underlying models and statistics.

One practical opportunity for increasing
interdisciplinary and wider working is
in the removal of barriers between the
public and the private sector. We have
already noted that the NHS is a major
employer of scientists. There could be
major benefits in the convergence of
NHS and industry standards and skills.
By aligning training, qualifications
and competencies between the NHS
and private sector, new treatments
and medical innovations could be
accelerated. This could unlock benefits
for patients, industry and employees.
Finally, translational skills are critical,
but not just in medical research.
They are important across the entire
scientific R&D workforce, as they drive
the conversion of the UK’s strengths
in discovery and innovation into new
products and services.

BBSRC & MRC (2014) Review of Vulnerable
Skills and Capabilities
Science Industry Partnership | Skills Strategy 2025
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4) Our Science Workforce:
Future Size

Future skills needs also have a
quantitative dimension. The SIP and
policy makers need to have some
understanding of the scale of workforce
issues facing the sector. Here we present
some future projections of needs based
on a detailed workforce planning
exercise undertaken in partnership with
leading employers and professional
bodies. The forecasts are based around
modelling scenarios developed as part
of the United Kingdom Commission for
Employment and Skills (UKCES) Working
Futures programme. Working Futures,
developed jointly by the Institute for
Employment Research at the University
of Warwick, and Cambridge University,
is the most detailed and comprehensive
set of UK labour market projections
available. The results provide a picture
of employment prospects by industry,
occupation, qualification level, gender
and employment status for the UK
and for nations and English regions
up to 2020.
We have extended this analysis, and
introduced new assumptions regarding
employment growth, retirement age
and labour turnover. Crucially, these
new forecasts come from industry
views concerning future expansion and
competitiveness. They represent the
most comprehensive and informed ‘big
picture’ of future requirements ever
produced for the sector. Full details of
these forecasts are presented in the
accompanying evidence report.

Forecasting Results
The forecast shows that overall the
science industries cumulative demand
for staff between 2015 and 2025 will be
in the range of 180,000 to 260,000. The
full breakdown of workforce forecasting
is shown in Appendix B with an overview
in Figure 4.1.
Within these totals, between 96,000
to 142,000 are professional level
jobs (broadly equating to graduate
entry roles) and 50,000 to 73,000 are
technical level jobs (broadly apprentice
entry roles).
The majority of demand will be
replacement 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.

Figure 4.1
Science Industry Workforce Cumulative New & Replacement
Jobs 2015 – 2025: High and Low Growth Scenarios
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In total it is anticipated that up
to 37,000 apprentices and 78,000
graduates will be required to maintain
the current qualifications profile of
the industry.

Figure 4.3
Forecast Cumulative Requirement for Graduates and Apprentices per
Industry by 2025: High and Low Growth Scenarios
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In broader terms the Gatsby Foundation
has found that there are over 1.5 million
STEM technicians employed across the
entire UK workforce, and 50,000 are
retiring each year. Gatsby forecasts
show that there will be a requirement
for as many as 70,000 STEM technicians
across the UK workforce each year to
meet replacement and new demand.

High Growth Scenario

80,000

Po
l

Based on this analysis, we have then
estimated how many apprentices and
graduates will be needed from now until
2025 (Figure 4.3). We have assumed
that the workforce’s qualification profile
remains unaltered. These forecasts
represent the most likely outcome, but
do not reflect the most efficient way of
filling vacancies. In other words, these
forecasts assume that some graduates
will continue to be recruited into
technician roles.

Figure 4.2
Forecast Cumulative Technical Level and Professional Level
Jobs by 2025: High and Low Growth Scenarios (Excludes
Administrative, Customer Service and Elementary Occupations)

lT
ec

Research has shown that many
technical level jobs are currently filled
by graduates. We have forecast the
demand for technical and professional
roles, regardless of these current
patterns of employment. This exercise
shows (Figure 4.2) the required levels of
expertise needed in the future.
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Replacement Versus New Demand

Reflections

There is an important distinction between new growth demand and replacement
demand (Figure 4.4). Replacement demand accounts for the largest proportion of
demand for all sectors except for the high growth Biotechnology field. This is why even
declining sectors will have substantial demand for new workers.

The forecasts are a quantitative
assessment of our skills needs. However,
as our analysis of the KETs has shown,
the quality of the new and existing
workforce is critical for productivity and
spreading innovation. In particular, the
cross cutting skills identified earlier need
to be part of every new and existing
worker’s abilities.

Figure 4.4
Forecast Cumulative New and Replacement Jobs per
Industry by 2025: High and Low Growth Scenarios
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The supply of skilled people is dependent
on the quality of education and training
provision. These issues have been
explored in our evidence base report,
and underpin the strategic objectives.
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5) Taking Stock:
Actions and Priorities

Technology drives skills. It underpins
and sets the context for the growth
and development of the science based
industries. The ability to meet the skills
challenge will determine the extent to
which the Key Enabling Technologies will
spread through the science sector and
into the wider economy. Skills research
and policy needs to come to terms with
the implications of these changes.
The analysis presented here shows that
there are important quantity and quality
issues that need addressing across the
entire workforce. This observation leads
in turn to important implications for
prioritisation and targeting. It is clear
that there is a premium on roles and
skills that have the potential to provide
a linking function between sectors and
disciplines. Hence we return to those
key skills which enable technology
transfer and for specialists to move
freely between employers. In practical
terms this emphasises the importance
of higher level technical cross sector
roles such as bioinformatics and health
economics, as well as the wider skills sets
that all scientists need to communicate
and spread innovation.
The discussion also suggests that there
are priority areas towards which skills
interventions should be targeted. So
while all specialists could benefit from
greater mathematical and commercial
acumen, there are some specific
technical requirements that are not
being met.

24
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Our consultations and analysis have identified those areas and occupations
with immediate issues, requiring urgent action. This is our ‘Red List’.
Red list–For urgent action
Bioinformaticians, Cheminformaticians
& Health Informaticians
Increasing demand from across the
economy for ‘informaticians’. The specialist
combination of informatics with scientific or
healthcare knowledge is in short supply.
Computational Scientists
Mismatch of skills in the current workforce,
with large portions educated before
computational sciences formed a
significant part of curricula, and current
graduates lacking the type of skills sought
by employers.
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
Formulation is a multidisciplinary area, with
few direct routes from available education
courses, therefore recruitment is limited to
those with industry experience or training
up people with skills and qualifications in
aligned areas.
Control and Instrumentation Engineers
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.

Process Safety Engineers
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.
Technician workforce
Gatsby research shows 700,000 STEM
technicians may be needed by 2020. Our
demand forecasts show that up to 73,000
new technical level staff could be needed
across our industries by 2025. Numbers
being trained are currently insufficient.
Toxicology, Pathology &
Systems Biology (esp. Immunology)
Specialist areas of the biological sciences
with gaps in the skills and knowledge of
new graduates and hard to recruit sufficient
skilled individuals.
Qualified Persons (QPs)
The QP role is specific to the Pharmaceutical
industry where there is a legal requirement for
a QP to certify that every batch of medicine
meets regulatory and quality standards
before release for sale or clinical trial use.
QPs need to have industry experience and
specialist training and are in short supply
across the industry.
Veterinary Physiology and Pathology
Skills are critical to in vivo pharmaceutical and
medical research. Concerns 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
educational opportunities.

Our analysis has also identified areas where enhanced monitoring is required to
ensure sufficient future supply. This is the ‘Watch List’. Finally we include areas of
concern where actions are needed in education and skills provision to provide for future
strategic needs. This is the ‘Wish List’.
Watch List

Wish List

Monitor to ensure sufficient
future supply

Embed in education and skills
provision now

Materials Scientists
Some signs of industry struggling to recruit
Materials Scientists. This is likely to worsen
in future with increasing applications of
advanced materials across a wider range of
industries.
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.
Chemical Engineers
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.

Production and Process Engineers
with Bioscience knowledge
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.
Scientists with Commercial Awareness
Growing demand for scientific skills
combined with ability to develop new
technologies into 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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Strategic Objectives

The concerns raised in this report
translate into six strategic skills
objectives and recommendations.
These are underpinned by the Key
Enabling Technologies identified earlier,
and the wider skills requirements that
they create. Elements of the ‘Red List’,
‘Watch List’ and ‘Wish List’ also feature
in the discussion.

Strategic Objective 1: Raising
standards and responsiveness in
education and training provision
There is a need to ensure that
employers can access good quality skills
solutions from providers, and to ensure
that the system remains responsive to
changing needs.
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 national standards is also key
to ensuring consistently high quality
skills provision, and as such building
confidence in vocational pathways.24

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.25
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.
In order to deliver education to the scale,
level and quality needed the scientific
FE teaching workforce will need to be of
suitable capacity and capability.

26
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For detailed analysis of this issue see:
Wolf, A (2015) Heading for the Precipice: Can
further and higher education funding policies
be sustained? The Policy Institute at Kings
College London
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P.A. Lewis (2016) Technician Roles, Skills,
and Training in Industrial Biotechnology:
An Analysis. London: The Gatsby Charitable
Foundation
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Strategic Objective 2:
Secure and embed vocational
skills in the workforce

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

There is a need to ensure that
vocational entry routes, progression
and skills solutions are used and
respected by employers, providers and
professional institutions.

There is a need to ensure that employees
have the necessary transferable
scientific and business skills to ensure
that technologies and ideas can spread
throughout science based activities and
the wider economy.

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.

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. 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.

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.
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.

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 elements of STEM related
education. This would provide learners
with the skills to work with company
specific software and equipment as soon
as possible.
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Strategic Objective 4: Provide a
mechanism for the upskilling of the
existing scientific workforce
There is a need to ensure that employees
have access and the opportunities to
refresh their skills as technologies and
business structures change.
Recommendation
Support continuing professional
development (CPD) and wider
learning opportunities: In order to fully
harness the innovations and efficiencies
that key enabling technologies 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. This could be
achieved by securing greater access to
CPD and flexible short courses.

28
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Strategic Objective 5: Attract young
people to the science industries

Strategic Objective 6: Monitor and
respond to emerging skills needs

Careers information, advice and
guidance for the science industries
should be supported and coordinated at
national level.

Employers, providers and professional
bodies should be supported to
analyse, understand and predict
future skills needs.

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
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.

Recommendation
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.

The objectives and recommendations with responsibilities are summarised below in Table 5.1:
Table 5.1:
Responsibilities
Strategic Objective

Recommendation

Responsibility

1) Raising standards and
responsiveness in education and
training provision

Stabilise funding and skills policy

Government

Create critical mass for skills solutions

Government
Industry
Providers

2) Secure and embed vocational
skills in the workforce

Promote vocational education

Government coordinating, working
with industry, STEM Outreach Initiatives
and Providers

Securing parity for vocational learning

Government
Industry
Providers

More opportunities to develop practical skills for the
workplace in higher education

Industry
Providers

Build mathematical & statistical skills throughout the
education system

Government
Providers

Build practical computing skills across STEM education

Government
Providers

Facilitate transferability between public and private
scientific workforces

NHS
Academia
Industry

Support SMEs in engaging with education and skills
delivery

Government
Industry
Providers

4) Provide a mechanism for the
upskilling of the existing scientific
workforce

Support continual professional development (CPD) and
wider learning opportunities

Industry
Providers

5) Attract young people to the
Science Industries

Build awareness and appeal of STEM industry careers

Government coordinating, working with
industry, STEM Outreach Initiatives and
Providers

6) Monitor and respond to emerging
skills needs

Monitor and respond to emerging skills needs

Science Industry Partnership working
with Industry, stakeholders* and Providers

3) Build and update the transferable
skills base in the Science based
workforce

* Including Professional Institutions, Trade Associations.
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Appendix B: Breakdown of workforce forecasting

Sector

Size of
sector in 2014
(No. employees)

Forecast total
demand for staff
2015–2025

Replacement
demand (due to
retirement)

New Jobs
(due to growth)

Polymers

146,000

59,000–83,000

59,000–64,000

0–19,000

Chemicals

98,000

29,000–45,000

29,000–43,000

0–2,000

Medical Technology

88,000

46,000–63,000

34,000

12,000–29,000

Pharmaceutical

70,000

21,000–32,000

21,000–31,000

0–1,000

Medical Biotechnology

23,000

21,000–36,000

12,000

9,000–24,000

Industrial Biotechnology

2,600

1,200–1,500

800

400–700

177,200–260,500

155,800–184,800

21,400–75,700

Total

Sector

Size of
sector in 2014
(No. employees)

Technical
Level Jobs

Professional
Level Jobs

Other Jobs

Polymers

146,000

14,000–19,000

35,000–50,000

10,000–14,000

Chemicals

98,000

12,000–19,500

10,500–16,000

6,500–9,500

Medical Technology

88,000

10,000–14,000

28,000–38,000

8,000–11,000

Pharmaceutical

70,000

7,000–12,000

8,000–14,000

6,000

Medical Biotechnology

23,000

5,000–8,000

12,000–22,000

4,000–6,000

Industrial Biotechnology

2,600

300–350

700–900

200–250

48,300–72,850

94,200–140,900

34,700–46,750

Total
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