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On the fourth of September 2030, 19 year-old Josephine 
Fox is standing a little nervously outside the door of Dr 
Eunice Nwagbara, the high-flying MD of the Innovative 
Products Division of Sustain.  Josephine is about to start 
her first job, and a five year degree,  funded in part by 
Sustain, a global leader in carbon-neutral manufacturing.  
Eunice has been mentoring Josephine since she was 14, 
initially as one of a group of girls wanting to learn more 
about the business.

Josephine has benefited from a range of manufacturing 
and engineering leadership initiatives developed by 
businesses and universities, and from transformational 
policy thinking by the UK Government and the devolved 
administrations. These include a national mentoring 
scheme, problem-solving maths and physics teaching in 
schools, business sponsorship of her degree, an Advanced 
Manufacturing Leadership programme, and targeted 
development of her communicative and interpersonal 
expertise. 

It is 19 years from 2011 to 2030 - the blink of an eye in 
educational terms, and Generation Josephine (Gen J) will 
carry our Great Expectations for economic success. To 
create this generation, the work needs to start now.

What might Josephine’s business world look like? 

2030 Visions and Nightmares

Using a mix of constants such as population growth, 
Internet ubiquity and the rise of the BRIC nations,  
and variables, such as innovation systems, physical 
infrastructure, education provision and legal and 
regulatory frameworks, the CIHE Task Force developed one 
nightmare scenario and two positive visions for the world 
Josephine will inherit and contribute to.

Hard Times.  Manufacturing and engineering businesses 
are driven back by intense competition from traditional 
and BRIC competitors plus new entrants such as Turkey 
and Indonesia. Business leaders and policy-makers do not 
solve the problem of widening the talent pool to include 

Core Recommendations1

•	 CIHE to work with industry and universities to 
launch the talent-2030 campaign to champion 
the talent pipeline for manufacturing and 
engineering.

•	 Government to set a target for girls achieving 
good results in A level physics or its equivalent.

•	 Businesses and universities to create an 
advanced placement and mentoring scheme with 
national reach.

•	 CIHE to work with industry and universities to 
develop a national advanced manufacturing 
leadership programme. 

1 For all recommendations please see Great Expectations; Top 
Manufacturing and Engineering Talent 2030, Creating the Pipeline, 
CIHE October 2011, page 6-7 

the brightest women and hard-to-reach groups, and the 
workforce lacks innovation and leadership. 

Lying Awake.  More bright women and members of 
hard-to-reach groups start to enter manufacturing and 
engineering businesses. Innovation and leadership are 
increased through sustained policy, educational and 
business interventions, and the sector is successfully 
rebranded as a green problem-solver.  

Great Expectations.  The UK is a magnet for 
manufacturing and engineering talent and investment, 
and a crucible for advanced innovation. It is a great 
place to do business, and its world-class talent 
is developed by intense cooperation between its 
educators and businesses.

Reaching Great Expectations is the focus of this 
report, but to do so, the UK must avert Hard Times and 
progress through Lying Awake,  in part through the 
right interventions to develop talent.
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What Do Women Want (and are not afraid to ask)?

“Women account for more than 50% of the 
populati on. So what is the point of depriving 
ourselves of their intelligence and of the potenti al 
they represent?”  Valérie Pécresse, former French 
Minister of Higher Education and Research  

“It’s boring and male-dominated.” Female survey 
respondent, when asked why she did not want to work 
in manufacturing and engineering.

 The women currently in university are a good guide 
to the challenges we face, and so the Task Force 
conducted an exclusive survey of 600 second and third 
year female undergraduates with strong numeracy 
skills to understand their views of manufacturing and 
engineering2.

Four different types of women emerged. 

• Type 1: ‘Over my dead body’ Nothing would attract 
them to manufacturing or engineering (21%);

• Type 2: ‘Fresh starters’ These women could be 
persuaded to take up a career in manufacturing 
and engineering, but were not doing the right 
degrees (41%);

• Type 3: ‘Switchers’ were persuadable and had the 
right degrees (26%);

• Type 4: ‘Enthusiasts’ who want a career in 
engineering and manufacturing (12%).

Over time we need to increase the number of bright 
women who can be persuaded of the value of 
engineering and manufacturing careers. In 2007, fewer 
than 10% of UK engineering professionals were women 

- the lowest proportion in the EU, and far behind Bulgaria 
(29%) and Sweden (26%).  Engineering in the UK is 
broadly a MIMO profession (Men In at university, and Men 
Out into jobs), but the success of women in continental 
Europe demonstrates that this bias is not inevitable. 

Our survey showed if you can reach girls and young 
women with three messages, they can be influenced to 
follow careers in manufacturing and engineering: 

1. You can earn a high salary. Fifty per cent of women 
surveyed said that knowing they could earn £80,000 
plus in manufacturing would have had a significant 
impact on their educational choices.

2. You can help save the planet. Well over half of the 
Fresh Starters would be interested in retraining if they 
could take up jobs in sustainable engineering and 
manufacturing. 

3. It’s not just for men in white coats and hard hats. 
Seventy per cent of our Fresh Starters thought that 
engineering and manufacturing was ‘Male-Centric’ 
compared to the probably more knowledgeable 
‘Enthusiasts.’

Businesses, universities and schools must work together 
to ensure that these messages get to girls and young 

women, but also to other hard to reach groups.

2 A third had AS in maths, physics and chemistry at GCSE or 
equivalent, but had not gone on to further study of these 
subjects, a third had gone on to take at least two of these at A 
level but not university, and fi nally one in three had gone on to 
degree level in these areas or others related to manufacturing 
and engineering. See Great Expectati ons – The Survey for more 
detailed analysis.
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Creating Generation Josephine

“One of the most crucial roles for universities is to enable 
graduates to learn how to learn. The majority of technical 
skills being taught in schools and universities will be 
defunct by the time young people are ten years into their 
careers.” Gavin Patterson, CEO BT Retail, Director, BT 
Group

Turning Gen J into world leaders will need radical change 
in the ways in which we evaluate university teaching and 
talent management. The concept of ‘high level skills’ is 
a muddled way of thinking about the development of 
graduate talent. A skill is broadly a repeatable process 
in a predictable environment. If you perform it regularly, 
the same results generally occur. It can be taught through 
continuous practice. But as the world is not predictable, a 
skill becomes out of date - sometimes overnight.

So if not perishable skills, what should universities teach? 
Advanced manufacturing businesses need talent with the 
ability to understand theory, as well as the practical and 
critical thinking that sustains innovation. This mix is best 
described as expertise rather than skill. 

Expertise is what differentiates a chemical engineer 
from a plumber, a surgeon from a butcher and an 
aerospace engineer from a service technician. But the 
type of graduate expertise needed by manufacturing 
and engineering businesses is not purely technical and 
professional. It is also interpersonal and communicative, 
as we see from our Expertise Curve.  

Expertise Curve 1

Interpersonal 
and 

Communicative 
Expertise

Technical and Professional Expertise

Time

Not everyone reaches university with the same level 
of interpersonal and communicative expertise. Some 
students, especially women, may reach the top right 
quadrant via a different, more collaborative route. 
But the principle that both must be co-developed is 
fundamentally important. 

There are many ways for Josephine to reach the 
top right of the Expertise Curve, but four seem 
fundamental. 

Expertise Curve 2

Interpersonal 
and 

Communicative 
Expertise

Technical and Professional Expertise

Time
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Four Fundamental Sources of Success

First, work with inspirational role models 

Dr. Samantha Robitaille is a Systems Engineering Fellow 
of BAE Systems L&A (Michigan) with degrees from the 
Universities of Bath, Bristol and Loughborough, as well 
as the Royal Military College of Science. In her view 
the keys to developing talent are: aim for a diverse 
talent pool and celebrate successful engineers who do 
not fit the archetypal model; make time and resources 
available to enable role models to talk to young people 
in schools and elsewhere; and continue to support and 
expand opportunities for young people to experience 
the engineering environment.

We need a systematic large-scale mentoring scheme 
for women and hard-to-reach groups, using social 

media as well as working face-to-face.

Second, develop problem-solving maths, physics and 
design. Employers want highly-educated problem 
solvers with a strong intellectual background, and this 
begins at school.

Schools must be judged on the number of girls doing 
the right kind of science and maths that lead them into 
the right kinds of university degrees for the long-term 

talent pipeline.

“Most engineers that I know do the job because they love it.  
They walk into a design office or onto a shop floor and fall 
in love.  If you’re not sure whether it is for you, then try it. 
Find a way, perhaps through work experience, to get a taste 
of an engineering environment.”
Samantha Robitaille, Systems Engineering Fellow of BAE 
Systems L&A (Michigan)

“School mathematics often lacks purpose. For example, 
data handling in primary schools is often based on 
artificial contexts.  In scientific inquiry decisions have to 
be made about collecting, displaying and interpreting real, 
messy data.  This provides rich opportunities for learning 
statistical ideas in meaningful ways.” 

Professor Tina Jarvis, School of Education, University of Leicester

“The engineer who can’t do any social science might be 
yesterday’s engineer, and the social scientist who doesn’t 
have any grasp of engineering is probably yesterday’s 
social scientist. One of the challenges of the education 
system is to overcome these old fashioned divides and 
create a generation of graduates that has a degree of 
capability in other disciplines.” 
Senior UK Civil Servant

“The skills and insight gained during my work experience 
enabled me to provide a whole range of examples of the 
competencies and knowledge I had during the graduate 
selection process. I think it was this aspect that led me to 
securing my job offer.”
Aston University Placement Student 

Third, understand the new realities of manufacturing 
and engineering, where systems development and 
maintenance are as vital to success as traditional making 
and doing.

Modern engineering and manufacturing expertise ranges 
across disciplines. A successful strategic leader in 
environmental engineering needs to have – or must know 
how to access – anthropology and economics. A security 
engineer has to understand the behaviour of hackers, and 
a gas engineer has to be aware of the long-term economic 
impact of his or her decisions.

Degree courses and accreditation for engineering and 
manufacturing must continue to keep pace with the rapid 

changes in business.

Fourth, a deep and full relationship with manufacturing and 
engineering businesses. 

University contributions to the expertise curve must lead 
to a deeper and faster engagement with business. One-
year business placements, in particular, seem crucial to 
speeding up this process, as does workplace learning.

“Paradigm shifts in engineering always seems to come from 
people who are working across technical areas and looking 
at other areas through a different lens.  To advance we need 
to break down the old barriers between the sciences and 
the way they are taught.” 
Tony Seigel, HR lead on Technical Capability BG Group
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Placements and work-place education schemes require: 

An educated student body which understands the 
longer-term value of the extra year; lecturers who build 
on the expertise gained in the placement; more willing 
businesses which can see the benefit; public investment, 
such as the BIS Skills For Growth; and accreditation 
schemes that value this learning3.

Placements and internships that are integrated into HE 
courses should be considered a national challenge.

But even if everything we suggest above is successful, 
this level of support for the Talent Pipeline may only get 
the UK to the Lying Awake scenario. To push on to greater 
success, one of the most important talents of all will be 
strategic leadership.

Leading Great Expectations

Educators, policy makers and businesses must focus 
on developing the top manufacturing and engineering 
talent. The CIHE has commissioned a forthcoming review 
of Advanced Manufacturing Leadership programmes to 
deepen our understanding of this challenge. 

In the US, MIT has already embraced this vision of 
the future with the establishment of the Gordon-MIT 
Engineering Leadership Program, funded by a $20m grant 
from the Gordon Foundation. This program: Educates 
and develops the character of outstanding MIT students 
as potential future leaders in the world of engineering 
practice and development; and transforms engineering 
leadership in the nation, thereby significantly increasing 
its product development capability4.

Transforming the UK’s strategic leadership in 
engineering and manufacturing should not be left 
to happenstance. The Task Force believes that the 
stakeholders involved must ensure they have the right 
mechanisms in place, or combine to create an Academy 
of Manufacturing and Engineering Leadership that 
builds on best practice and that could be positioned 
alongside the Royal Academy of Engineering’s 
Engineering Leadership Awards. Such an elite 
leadership programme could bring on many prospective 
Josephines every year.

To reach Great Expectations, UK industry will need 
not only great corporate leaders but also great 
entrepreneurs, able to spot value in intellectual 
property, monetise it and market it. And funding 
and accreditation for entrepreneurship schemes in 
all universities are of vital importance to economic 
success.

Conclusion

A nation is only as good as its talent. This was as true 
in the First Industrial Revolution as it will be in the next. 
How a nation’s education system nurtures, develops 
and rounds out talent will be a mark of its future 
economic success. How businesses interact with that 
education system will be an indicator of their strategic 
sophistication. 

On the fourth of September 2030, will nineteen year 
old Josephine Fox be standing a little nervously outside 
her boss’s door?  Will she be well-prepared? Only if we 
create a system to make her so. Are we entitled to have 
Great Expectations? What other expectations are worth 
having?

3 http://www.engc.org.uk/ecukdocuments/internet/document%20library/
AHEP%20Brochure.pdf
4  web.mit.edu/gordonelp/

 “Working in an interdisciplinary environment has enhanced 
my PhD experience....I like the challenge of applying my 
knowledge to a real industry problem and seeing how 
business works.” 
Isabella Stocker, BP.
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