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| Introduction

To drive innovation, productivity and economic growth the UK needs to prepare
for the skills challenges of the coming decades. Through a series of workshops

and a rapid evidence assessment, this study explored the future of engineering
needs in the UK for a globally-competitive skills and diversity mix.

From early years to graduation takes 20 years, giving the UK just 10 years to stimulate the
appropriate supply of trained engineers into industry by 2050.

The sooner we tackle the challenges ahead the better equipped we will be to grow the UK’s
prosperity in the global knowledge economy.

Those challenges include the recruitment of talented people and continuing education that
recognises, and prepares individuals for, the pace of change. The workshops across the UK
painted a rich picture of expected changes and the skills needed to meet them, but also the
opportunities artificial intelligence, sustainable development and climate change will drive.

The report recommendations consider how our education system can deliver in-career
development more effectively; how professional bodies can support recruitment from different
backgrounds and recognise their wider skills; and how the mix of funding from state, individuals
and business could work.

The engineering industry has long been concerned about skills shortages and a lack of diversity.
We believe a new approach could help the industry move thinking away from the current ‘leaky
pipeline’ to recruit from a ‘reservoir of talent’, which is ready to learn.

We offer these recommendations to employers, educators, and policy makers. We strongly
suggest working in partnership to ensure the UK is positioned, and funded, to take full advantage
of the changing landscape to grow UK prosperity within the global knowledge economy.

THE INDUSTRY HAS BEEN CONCERNED ABOUT SKILLS
SHORTAGES AND A LEAKY PIPELINE IN EDUCATION. BUT
WE BELIEVE THAT A NEW APPROACH COULD OPEN
ACCESS TO A RESERVOIR OF TALENT IN THE FUTURE.
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TALENT 2050:
Engineering skills and education for the future

To compete globally Britain needs high level engineering skills embedded in a
diverse workforce, that is ready to lead through unprecedented disruption. The
Talent 2050 study identifies areas of potential disruption, explores potential
changes to ensure relevant and effective education, and recommends changes
to enable prosperity.

THE TALENT 2050
STUDY IDENTIFIES
AREAS OF POTENTIAL
DISRUPTION,
EXPLORES
POTENTIAL
CHANGES TO
ENSURE RELEVANT
AND EFFECTIVE
EDUCATION, AND
RECOMMENDS
CHANGES TO ENABLE
PROSPERITY.




| Recommendations at a Glance

Recruitment barriers and bottlenecks

1.

Engineering needs to reach beyond existing STEM employees and change the perception
of recruitment from the “leaky pipeline” to a “reservoir of talent”, ready to learn.

Consider a more inclusive approach where recruitment or enrolment (including
professional registration) is based on the potential to gain the right skills rather than
previous attainment.

Changes to education

3.

Digital skills, including Al, and environmental protection, provide the foundation for
future change and need to be fully integrated in an industrial strategy that embraces
interdisciplinary working. They also need to be at the heart of future education more widely.

The education system needs to embrace technology for learning, including smart phones, to
prepare the next generation to access, filter and apply knowledge that is available online.

Supporting intersectoral mobility

5.

“ THREE SKILLS PILLARS WERE

Ensure upskilling and reskilling are fully supported for those in work, whether within the
sector or bringing complementary skills through intersectoral job mobility. This should
be regionally tailored and applicable to SMEs, and those in the gig economy as well as
major corporations.

The education and skills system needs more collaboration between the public sector
(national and regional), educators and employers to share resources, set priorities
together and support employees, the self-employed and those without employment in a
sector or at all.

SUGGESTED: PEOPLE SKILLS,
CREATIVE THINKING AND
ENTERPRISE, ALONGSIDE CORE
TECHNICAL KNOWLEDGE.

IT WAS ALSO NOTED THAT
ETHICS WILL BECOME
INCREASINGLY RELEVANT AS

TECHNOLOGY CHANGES AND
ARTIFICIAL INTELLIGENCE
CREATES OPPORTUNITIES

TO EXPLOIT THE EXISTING
KNOWLEDGE BASE.




| Main Findings

Recruitment bottlenecks and barriers

The workshops and evidence assessment found that STEM initiatives have
helped increase the supply pipeline from education, but demographic trends and
migration effects have outweighed those impacts. They also highlighted that
very significant barriers and bottlenecks persist, and the engineering sector’s
poor record on diversity has not been adequately addressed.

Recruitment and selection processes are not currently optimised to enhance diversity. Fixed qualification
requirements, eg A-level physics and Chartered Engineer registration, are seen as barriers.

The supply of STEM and digital skills via schools is not meeting rising demand. More focus is
needed on retraining staff to encourage intersectoral mobility, transferring skills within the
engineering sector and meeting the challenge of recruiting talent from outside engineering.

A broader perspective on skills for engineering in the
future that can open up a reservoir of talent

Data - Al Access
to Knowledge
Layers of Skill Development Throughout a Career

Creative
Thinking

“ FEEDBACK FROM THE
WORKSHOPS SUGGESTED
SIGNIFICANT POTENTIAL TO
RECRUIT FROM ALTERNATIVE
SECTORS AND PROVIDE THE
APPROPRIATE ENGINEERING
KNOWLEDGE THROUGH A MIX
OF TRAINING AND/OR ACCESS
TO THE KNOWLEDGE BASE.




Feedback from the workshops suggested significant potential to recruit from alternative
sectors and provide the appropriate engineering knowledge through a mix of training and/
or access to the knowledge base. The current model in engineering assumes a pipeline of
individuals building a large resource of engineering knowledge, whether through a university
or apprenticeship route. This can then be augmented by people skills, management,
communication and business, to provide that broader skillset in a career. It is a T shape,
where the technical knowledge has to exist before other elements — the horizontal part of
the T — can be added. This creates the “leaky” pipeline of talent with no potential to top up
later. Additionally, key qualifications in that pipeline are skewed towards male participation,
for example, A Level physics has a 4:1 male-female ratio and computer science 9:1.

The skills suggested in the workshops expanded on those identified in the Rapid Evidence
Assessment. Three skills pillars were suggested: people skKills, creative thinking and enterprise,
alongside core technical knowledge. It was also noted that ethics will become increasingly
relevant as technology changes and artificial intelligence creates opportunities to exploit the
existing knowledge base.

Recommendations

1. Engineering needs to reach beyond
existing STEM employees and change
the perception of recruitment from
the “leaky pipeline” to a “reservoir of
talent”, ready to learn.

2. Consider a more inclusive approach
where recruitment or enrolment
(including professional registration)
is based on the potential to gain
the right skills rather than previous
attainment.

Changes to Education

Across both the workshops and evidence gathering there was broad support for a mixed
economy in education. There was an expectation that the state should fund the foundations,
with a mix of individual and employer funding for career development. Essential future

skills were viewed as broader than currently taught, with around a one-third split for

more traditional engineering versus two thirds in people skills, environmental awareness,
adaptability and communications.

This range reinforces the potential for recruiting for those skills specifically, and then providing
support and training fo move into the engineering sector. Essentially, recruiting based on the
‘horizontal’ bar in the T model, rather than the ‘vertical'.

Defining what skills are needed is a challenge. Core technical skills will clearly still be critical,
however, a broader ‘employability’ skill set, including a wider ‘digital/STEM literacy’ will
increasingly move up the agenda and was seen as the most significant missing elements in
existing education.



Major changes are needed to attract a wider range of people with appropriate skills to
engineering. The ‘school to apprenticeship or university’ route for young people, even if
changed to develop the skills outlined here, will not change quickly enough. As well as
changing attitudes and subject choices, we need to consider those already in work and how
reskilling might be achieved.

This is true of the landscape as a whole. Digital skills are a foundation for all education

and future jobs. Similarly, ethics and environmental awareness are increasingly assumed as
prerequisites. This does not reduce the importance of core engineering skills but is realistic
about the knowledge base available in the future. Some workshop attendees named key
technologies, particularly in materials, that need real expertise but a degree or apprenticeship
today is unlikely to feature them.

Teenage participants were incredibly active online and ready to learn — all the students had
used YouTube or other online products to use or fix equipment or to support personal learning
— but saw this as personal development and rejected online learning in school. If the UK is to
thrive in a technology-dominated future with real global competitiveness, online tools need to
be embraced in education more effectively than simply putting lectures online. Despite recent
controversy, mobile phones are likely to be the best way to do this.

Recommendations

3. Digital skills, including Al, and environmental protection provide the foundation
for future change and need to be fully integrated in an industrial strategy that
embraces interdisciplinary working. They also need to be at the heart of future
education more widely.

4. The education system needs to embrace technology for learning, including smart
phones, to prepare the next generation to access, filter and apply knowledge
that is available online.




Supporting intersectoral mobility

Intersectoral mobility and recruitment will be more important if the UK is perceived to be a less
welcoming work or study destination post-Brexit. Workforce planning is not practised widely in the

UK and a lack of centralised thinking may impact our ability to define which skills will be required.
However, the extent of disruption may be greater than catered for in conventional planning approaches.

Current initiatives might overcome some pipeline problems, but more retraining for the
existing workforce is needed. Different routes intfo engineering might provide these skills
more effectively. And, apprenticeships might only be relevant to one particular role and/or
employer rather than more transferable 21st Century skills.

The potential for intersectoral recruitment (where the skills of the horizontal part of the T
are in place through education or work experience and the missing engineering elements
are added later) opens recruitment potential to a more diverse workforce and enhances
diversity faster than waiting for changes in school-age education to feed through.

On who should provide future education and who should pay, attendees, universally, saw

a joint effort to educate, upskill and reskill the population - seen as an essential part of
remaining economically active as individuals and globally competitive for the UK. There was
an expectation that the state, individuals and employers should all contribute but also a
realisation that the gig economy could reduce the reach of employers in a traditional sense.

There was a clear view that the process needed to be more collaborative and continuous rather
than the current separation between the state and employers, with the principal links between
the two being tax, including the apprenticeship levy. Attendees expected universities, colleges,
employers and professional bodies to work together to add layers of technical skill, both as part
of upskilling and to provide knowledge and skills to a more diverse workforce.

There was an acceptance that individuals could be expected to fund their advancement
so long as mechanisms were there to support them, both through easily accessible online
learning and through access to finance, including loans, for larger investments.

The apprenticeship levy was viewed as a missed opportunity and a system with pooled
funding, whether through trade associations, regional or national government, should be
available to support education and skills training more widely than just large employers; it
could be a productivity fund across the economy.

Recommendations

5. Ensure upskilling and reskilling are fully supported for those in work, whether within the
sector or bringing complementary skills through intersectoral job mobility. This should
be regionally tailored and applicable to SMEs, and those in the gig economy as well as
major corporations.

6. The education and skills system needs more collaboration between the public sector
(national and regional), educators and employers to share resources, set priorities
together and support employees, the self-employed and those without employment in
a sector or at all.
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Method

The baseline Rapid Evidence Assessment (REA) for STEM (including digital) skills
focused on current supply and potential future demands using 40 sources.
Subsequent material from Pearson (Commission on Sustainable Learning for Life,
Work and a Changing Economy) and Universities UK/CBI (Skills needs in England
— the employer perspective) emphasised the need for lifelong learning through a
more effective and flexible system and the Commission estimated a £108bn gain
to the economy in getting the right mix.

The first phase set a baseline for the skills needs in engineering today and used workshops
in Edinburgh, London and Sunderland. The workshops explored barriers to entry into
engineering roles, identifying a broader skillset ready for disruptive change will be required,
only possible through attracting talent at different career stages and from different sectors,
which we termed intersectoral mobility.

p-

“ WE WORKED WITH A
GROUP OF FINAL YEAR
SECONDARY SCHOOL
STUDENTS TO HEAR
FROM THOSE WHO
WILL BE ACTIVELY

PRODUCTIVE IN 2050.

The second phase used workshops and an advisory group to tap into the hopes, aspirations
and expertise of 150 people, asking them to think about the disruption coming, the skills
needed to handle new challenges and how learning could be supported, educationally

and through funding. Workshops were held in Sunderland, Rochester, Glasgow, London,
Birmingham and Southampton. In addition to individuals from public and private sectors,
education and professional bodies, we worked with a group of final year secondary school
students to hear from those who will be actively productive in 2050.


https://www.universitiesuk.ac.uk/policy-and-analysis/reports/Documents/2018/skills-needs-in-england-the-employer-perspective.pdf
https://www.universitiesuk.ac.uk/policy-and-analysis/reports/Documents/2018/skills-needs-in-england-the-employer-perspective.pdf
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