Gearing up our
people to drive the
power of 5G

We’re all used to the latest generations of mobile telecoms - so is
5G just another upgrade?
Far from it - 5G is a

huge leap forward - akin to the shift

from the horse and cart to cars. And it isn’t just a network: 5G will
become the underpinning for the entire global digital economy,
capable of generating trillions of pounds of value.
Everyone and every

industry will feel its effects. 5G provides the

platform for the Internet of Things - everything from self-driving cars, to
enhanced medical and social care, to all manner of new industrial and
business applications. Well established online services like media and
entertainment will see significant improvements such as ultra-high

definition video and very low latency online gaming. The UK is well
positioned to create major economic advantages from this
through new jobs, boosting the productivity of existing businesses and
facilitating the creation of new industries, revolutionary new products
and services.
5G couples a full fibre fixed network approach with high capacity,

high reliability and low latency mobile plus advanced software
approaches such as edge computing and network virtualisation. New
techniques such as network slicing allow different types of
services to run simultaneously, vastly increasing the scope of
applications and services that can be supported. In effect, one 5G
network can act as thousands, or even billions, of virtual networks,
each specialised for a particular task or dedicated to a single customer,
but all running on one

1

physical infrastructure.1

https://uk5g.org/about/what-5g/
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Executive Summary
What is 5G and why is it important?
5G is the next generation of mobile communications, which promises faster speeds, increased
capacity and improved reliability. Considered to be a general-purpose technology, like
electricity, the internet, the printing press and the steam engine, this special class of
transformational discoveries is expected to redefine work processes and to be a catalyst for
major societal and economic change.
Predicted to be 10 to 100 times faster than 4G, with lower latency and stronger security, the
next generation of our national cellular communications network offers potentially the most
significant, disruptive digital opportunity of our time. A productivity step change, Industry 4.0
and the Internet of Things (IoT) revolution are all supported by 5G and promise economic
gains, including potential productivity improvements of 1-3%. The Worcestershire 5G Testbed
use case for augmented reality technologies indicated a potential productivity benefit of 2%,
reducing the cost to serve customers and creating additional capacity to help deliver
improvement in customer experience.

It is clear from several recent
reports3 that those nations
who

implement

new

communications technologies

“By not effectively linking supply of
digital skills to immediate, medium, and

first, gain most benefit and

long-term demand, the relative ranking

that those nations not leading

of the UK, in terms of investment in IT

new

generation

network

and utilisation compared to other major

deployment had significant,

countries, is slipping. This may make

long term, negative effects.

the UK a less attractive investment

One example given is Europe,

location and place to do business.”2

when it lost its leadership in 3G

2
3

Digital Skills for the UK Economy, ECORYS UK, January 2016.
5G: US behind China, South Korea, CTIA reports, Susan Rambo, April 2018, The Global Race to 5G, CTIA, April 2018
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and 4G after leading 2G.aaaaa

The US by contrast

now dominates in a number of digital areas including platforms like Facebook, Snapchat and
Netflix, thought partly due to its leadership in the delivery of 4G. 4
Who is leading this critical race and where in the list is the UK?
Several recent studies5 report that China, Japan, and South Korea are setting the pace on 5G
deployment and adoption, closely followed by the United States. The UK is in the middle of
the global pack, ahead of Germany, and also ahead of Singapore and Russia which at the time
of writing are currently among those making the slowest progress.
The transformational possibilities of 5G and the importance of leadership and the associated
economic advantages for the UK are clear, but do we have the right set of skills as a nation to
deliver against the promise? Through interviews and collaboration with over 40 thought
leaders from across government, academia, industry and the mobile network operators
(MNOs), this insight report examined three thematic areas:
1. The current state of the UK’s telecoms workforce.
2. The UK’s current capability to deploy and harness the benefits of 5G.
3. The essential qualities and changes needed for the future workforce.
The conclusions are that despite our existing workforce lacking age and gender diversity, and
the over reliance on talent from abroad, the actual deployment of 5G is not thought to be at
risk. However, when industry proves the case for 5G, there will likely be a surge in demand
for additional 5G skills which the UK simply doesn’t have. Therefore, the UK needs a flexible
skills strategy which matures in line with 5G and pivots as different uncertainties are resolved.
Key to the success of the future 5G skills strategy is its breadth, its impact and influence
beyond the traditional telecoms sector and its ability to leverage other national skills
strategies and initiatives, such as the UK Digital Strategy6 and local digital skills partnerships.
In order to be a well-functioning, ‘5G fit’ nation, resources from outside of engineering are

4 Why Being First in 5G matters, Stu Woo, 12th September 2018, Wall Street Journal
5 5G: The chance to lead for a decade, Dan Littmann et al, 2018.
6 https://www.gov.uk/government/publications/uk-digital-strategy/executive-summary
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required to understand, to see the possibilities, to be confident in the language and to be
aligned across sectors on 5G. Members of the extended tech eco system such as data
scientists, product and services designers and developers all need to be operating in a next
generation communications mindset so that the UK produces the next wave of innovative
products and services enabled by 5G.
Whilst developing both the technical and soft skills of our current telecoms engineering
workforce and the extended eco system is critical, the opportunity presented by 5G goes far
beyond our existing technology workforce. The panel of thought leaders interviewed for this
study also saw an opportunity to kick start the upskilling and re-skilling of the wider workforce,
of those workers whose jobs might otherwise become less relevant as 5G products and
services become more prevalent, such as teachers, drivers, customer service agents and
doctors.
If the UK is able to do this, and the wider workforce develops to form a next generation,
national, digital resource back bone, the UK will be in a position to deliver the economic and
societal benefits of 5G and will have a critical global competitive advantage.
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Summary of Insights
The key insights identified by the panel of thought leaders involved in this study are:
1. There is a shortage of good quality British engineers.
2. The UK engineering workforce lacks age diversity.
3. The UK engineering workforce lacks gender diversity.
4. The shortage in skills is being managed with international resources.
5. The existing workforce will manage the technical upgrade to 5G.
6. There will be a surge in demand for ICT skills when industry proves the case for 5G.
7. There is a need for a flexible skills strategy, which will need to adapt as 5G matures.
8. Telecoms engineers of the future need to evolve both their technical and behavioral
skills.
9. Change agents within industry, service provision, and government need to become
more digitally literate and must find a way to align more closely.
10. There is the opportunity to strengthen our science, technology, engineering and
mathematics (STEM) workforce with resources from disciplines less relevant in the
5G age.
Having established the current state and future workforce requirements through insight
gathering, the research then considered recommendations to minimise the associated risks,
whilst maximising the opportunities. A subset of our panel of thought leaders then identified
a long list of 18 possible recommendations in response to the insights, which were then
prioritised based on two criteria:
1. Level of impact
2. Ease of implementation.
The 18 recommendations and their relative rankings were then rationalised further by
merging similar recommendations and removing those out of the scope of the study.
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Summary of Recommendations
The shortlisted recommendations address how to inspire our next generation workforce, to
get them excited about working in a 5G world; the creation of a digital coaching programme
for business leaders, to give them the knowledge and skills needed to see how 5G can deliver
a step change in productivity; soft skills training for our existing telecoms engineering
workforce to enable them to function successfully in the new 5G environment; support for
businesses trying to identify and quantify how 5G will resolve business challenges and create
new opportunities; and a detailed statistical analysis to drill down into the telecoms
engineering gaps, by region, to ensure that any essential technical skills voids can be plugged.
In summary:
1. National high-profile team of role models to inspire young people early on.
2. Digital coaching programme for business leaders.
3. Softer skills training for existing engineers.
4. Building the Benefits case(s) and scale up support for industry.
5. Statistical analysis through government agencies on what telecoms engineers are
needed, by region.
Based on the narrative from our thought leaders, each recommendation is accompanied by a
suggested high-level strategy. The recommendations and strategies have been developed
based on forming a small central team who are able to affect short term, practical changes by
tapping into existing skills infrastructure such as the LEPs and the Digital Skills Partnership
networks and whilst working with national policies. The strategies are based on an agile
approach, where short pilots seed small iterations to the approaches identified, which then
scale organically. Equally, if a central team is not formed, or quick wins are desired, individual
recommendations could be taken forward by interested parties, regionally or nationally, to
add overall value to the wider skills agenda, however the sum of the individual parts may not
be as great as the potential value of the whole.
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1 Introduction
This study reports on the barriers to realising the benefits of 5G from a skills perspective,
and the challenges and opportunities we have as a nation to influence our position in the
global race.
The study is based on consultations with national and international thought leaders from
across government, academia, industry and the MNOs.
This qualitative research has revealed 10 critical insights, which were then used during a
working session to identify 5 recommendations.
This report is aimed at anyone in the UK industry, academia, or government who may
have influence, impact, or need for future telecoms services.

1.1 Methodology
The research was led by the Worcestershire 5G Consortium and was conducted over a
three-month period. The content is split into two sections:
1) Insights.
2) Recommendations.
The insights in this report are based on over 40, hour long interviews, with national and
international representation from industry, academia, government, other 5G testbeds,
and network operators. The named participants can be found listed in Appendix 1.
An in-depth literature review was conducted to provide data to verify that the insights
arrived at from the interview panel stood up in any quantitative or comparable studies.
Once the insights were formed and verified across the participant group, a
recommendations workshop was held with 16 thought leaders from across government,
academia and MNOs. A long list of 18 recommendations were prioritised according to
effort and impact and the top 5 are detailed in this report and a high-level strategy
proposed, based on feedback received throughout the process.
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2 Insights
The following 10 insights were generated following hour-long interviews with over 40
industry thought leaders. After the first 6 interviews were completed, several consistent
themes began to emerge, and it became clear that there was wide spread agreement on
the issues facing the industry in terms of skills and 5G.
Whilst some of the insights are not new, looking at them through the lens of 5G, and
potential associated benefits, has added a nuance and in some cases a different
perspective on the challenge or opportunity. For example, the gender imbalance in
engineering is a well-known issue, with multiple programmes focussed on addressing it,
however, we know that the operating environment of 5G will be less hardware based,
more virtual and will require stronger soft skills to operate smoothly. It may be that
looking at the gender imbalance through this different lens produces a different, more
effective strategy to address the challenge.7
In addition to using a ‘5G’ lens to potentially generate different challenge management
strategies, the size of the opportunity offered by 5G magnifies the need and increases the
urgency in effectively addressing some of these long-standing challenges. Therefore, it is
vital that issues potentially blocking the UKs productivity are re-visited, opportunities reexamined, and debate continued until effective solutions are found.

7

https://www.kornferry.com/press/new-research-shows-women-are-better-at-using-soft-skills-crucial-for-effective-leadership
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2.1 Summary of Insights
Whilst the existing workforce, despite a lack of age and gender diversity will manage the
upgrade to 5G, this in and of itself will not deliver the benefits of the next generation
communications network.
The UK needs to develop a flexible skills strategy, which will increase the size of its digital
workforce and evolve skills in order to deliver a next-generation human digital backbone
and associated products and services, such as IoT. Only then can the potential benefits
of 5G be realised.

The state of the existing telecoms
engineering workforce:

What this means for the deployment
and adoption of 5G:

1.There is a shortage of
suitable qualified British
engineers

5.The existing workforce will
manage the technical
upgrade to 5G.

2.Our engineering workforce
lacks age diversity.

6.There will be a surge in
demand for ICT skills when
industry proves the case for
5G.

3.Our engineering workforce
lacks gender diversity.

4.The gap in skills is being
managed with international
resources.

7.There is the need for a
flexible skills strategy,
which can adapt as 5G
matures.

Figure 1 Summary of Insights
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How our future workforce needs to
change to realise benefits:

8. Telecoms engineers of the
future need to evolve both
their technical and soft
skills.
9. Change agents within
industry, service provision,
and government need to
become more digitally
literate and more closely
aligned.
10. There is the opportunity
to strengthen our STEM
workforce with resources
from disciplines less
relevant in the 5G age.

Insight #1:
There is a shortage of suitably qualified
British engineers.
When talking to thought leaders in terms of the barriers to realising the potential benefits of
5G, the first consistent theme
always refers to the shortage
of

suitably qualified

experienced

and

British

engineers.
There

coming from the educational pipeline
through apprenticeships and higher
education, we estimate there to be a

are

attempting
measure

“Given the supply of engineering talent

to

challenges

shortfall of between 37,000 to 59,000 in

accurately

meeting an annual demand for 124,000

general

core engineering roles requiring Level

how

engineering shortages impact
telecoms and the ability to
support UK industry. Issues
such as a lack of a standard
categorisation of the different

3+ skills. Within this, we expect a
graduate-level shortfall of at least 22,000
per year.
Altogether – when looking at total

levels and disciplines within

demand for Level 3+ engineering skills

telecoms, and complexities in

across core and related engineering

understanding how telecoms

roles more broadly – we estimate the

engineers interact and serve

annual shortfall to be at least 83,000,

other industries mean that

and up to 110,000.” 8

there is little data to quantify
and qualify the telecoms
engineering shortage.
However, whilst the ‘yet to be quantified’ size of the telecoms engineering skills gap was a
concern amongst our panel, it was the general shortage of engineers which seemed to be the
bigger issue. The belief of our thought leaders is that it’s the UK’s engineering professionals
8

EngineeringUK 2018: The State of Engineering
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both inside and outside of telecoms which will be the driving force behind delivering 5G
potential. Automating factory processes, driverless cars, remote surgery, energy optimisation
and other areas which could be transformed by 5G, all need more engineers across all sectors
building and delivering quality solutions. The IET, The Royal Academy of Engineering,
EngineeringUK and the UK Commission for Employment and Skills also all agree that the
shortage of suitably qualified and experienced, home-grown engineers presents a significant
barrier to the UK’s ability to deliver against the opportunity presented by 5G.
In addition, the report Digital Skills for the UK Economy9, highlighted that economic growth is
not just being hampered by a lack of engineers but with a general, UK wide, digital skills
shortage. The report states that the digital skills shortage is linked to one in five of all
vacancies and that 72% of large companies and 49% of SMEs are suffering tech skill gaps.
Other research highlights not just the shortage of engineers, but the power that engineering
has on the UKs economy.

“Research by the Centre for Economics and Business
Research (Cebr) on EngineeringUK’s behalf found that the
engineering sector had a strong multiplier effect on the
economy, generating a further £1.45 Gross Value Added
(GVA) for every £1 GVA created directly in the engineering
industries. What’s more, every additional person employed
through engineering activity was projected to create a further
1.74 jobs down the supply chain. Overall, they estimated that
the engineering sector generated 25% of the UK’s total GDP
in 2015 (£420.5 billion).”10

9

Digital Skills for the UK Economy, ECORYS, January 2016.
EngineeringUK 2018

10
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Insight #2:
Close to half of the UK’s engineering
workforce is over 50 years old, and the
resource pipeline is not being filled with
young people.
There is a general concern that the same group of engineers who entered the telecoms
industry in the 1980s are keeping our networks going today. They are also the group with
some of the skills needed to work on the evolution to 5G. A salary survey in 2018 by ‘The
Engineer’11 confirmed that 47.6% of telecoms engineers are over 50, and that engineers in
telecoms were the lowest paid out of all the industry vertical markets. The risks associated
with an aging engineering population are further exacerbated by not enough younger people
filling the engineering/ICT resource pipeline, as well as the fact that a higher proportion of
those who do gain employment in engineering roles (when compared to other science
graduates) don’t seem to stay in engineering professions for longer than six months.
Data from a jointly created study from Leicester and Warwick Universities12 showed that:

•

Unemployment levels among engineering and computer
science graduates were higher than those of other STEM
subjects.

•

Engineering careers attracted relatively few graduates
from other disciplinary backgrounds – the gap doesn’t

45.8
The average age of
an engineer

get filled.
•

The vast majority of STEM graduates were employed, but only 17% worked in the areas
that 5G needs, such as engineering or ICT.

11

The Engineer https://s3-eu-central-1.amazonaws.com/centaurwp/theengineer/prod/content/uploads/2018/06/18100816/2018-Salary-Survey.pdf
12 The employment trajectories of Science Technology Engineering and Mathematics graduate, February 2018, Professor
Emma Smith and Dr Patrick White
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“Only 1 in 3 engineering graduates go into the
engineering professions” 13
The risks posed by a workforce with low age diversity are:
•

A large proportion of our engineers could retire before any large-scale move towards
a ubiquitous 5G network.

•

A large proportion of our engineers may not easily be able to evolve the skills they
need to deliver the extra elements of 5G.

•

There are not enough young people to back-fill the resource gap left by engineers who
retire, or who aren’t able to evolve their skills for 5G.

A number of initiatives, such as Founders For Schools, The Melt project, the UKs Career
Strategy14 and the STEM programme from Thales, amongst many others have been
created to try and encourage young people to choose STEM subjects by government,
industry and charities, however, whilst acknowledging the recent release of some of these
programmes, no increase in young engineers coming into industry has been seen to date.

13 The

employment trajectories of Science Technology Engineering and Mathematics graduate, February 2018, Professor
Emma Smith and Dr Patrick White

14

Careers strategy: making the most of everyone’s skills and talents, December 2017, Department for Education
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Insight #3:
The current engineering work force is 92%
male, which may impact our potential for
success.
It is widely acknowledged that there is not adequate gender diversity within our current
engineering workforce, and that this is damaging for a host of reasons. Stimulating innovation,
creating balanced products and services offerings, and effective problem solving are all things
which benefit from having a gender-balanced workforce. The importance of a gender
balanced workforce is backed by a number of independent studies.
A 2015 report from McKinsey’s Diversity Matters15 research revealed a statistically significant
connection between diversity and financial performance.

15

Diversity Matters, McKinsey&Company, Vivian Hunt et al, 2nd February 2015
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Further research by the Kellogg School of Management16 found that diverse teams
outperformed homogeneous teams as a result of interactions between the different types of
worker, which promoted more scrutiny and processing of information.
Richard Boocock, Vice President of Global Operations at Air Products, has called for a
complete overhaul of the way engineering addresses gender diversity. Speaking in the
Guardian17 about why engineering needs more women, he said: “Women's voices are
essential to the problem-solving and innovation that is at the heart of engineering.”
The lack of gender diversity is more complex when viewed in conjunction with the shortage
of engineers. Women are needed to fill the engineering gap, but whilst young girls don’t see
women in existing engineering roles, we are unlikely to see the volume of girls studying STEM
that we need in order to start correcting for the imbalance in the future.
Both our panel and relevant reports suggest that addressing the lack of gender diversity in our
engineering teams is essential to exploiting the opportunities of 5G. Some organisations are
focused on improving gender diversity; however, results are mixed, and the issues remain a
concern across the panel.
As an aside, other European nations appear to be much more successful than the UK at
attracting and retaining female engineers. The graph below18, shows that the UK is at the
bottom of the list in terms of the number of female engineers it has as a proportion of the
overall engineering workforce.

16

Better Decisions Through Diversity, Katherine W. Phillips et al, 01st October 2010.
The case for change: why engineering needs more women, The Guardian, Dr Alana Collins 17 September 2013
18 Statistics on Women in Engineering, Dr Sarah Peers, January 2016.
17
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Insight #4:
The shortfall in home-grown engineers is
being managed through use of talent from
abroad, which, whilst positive for cultural
diversity, also presents risk.
The panel believed that there was an over-reliance on talent from abroad to fill UK engineering
roles; a conservative estimate is that 20% of the worker population is made up of migrant
workers. The reasons many employers (and universities seeking post-doctorate researchers)
choose to recruit from abroad are complex, but can be broadly summarised into the following
areas:
• Migrant workers often have stronger grounding in the basics of physics and maths than
UK students, in part because education abroad places more importance on the sciences
due to national industrial strategies around growth. Engineering degrees in China
encompass four years of study.
• Migrant workers tend to have a stronger work ethic, dedicating themselves to delivering
the task at hand to excellent standards within specified time scales.
• Migrant workers have lower expectations around salary than UK engineers.
• Migrant students represent a valuable revenue opportunity for UK universities, which
are often struggling for funding.

“The UK currently relies on inward migration
for engineering skills: immigrants (EEA and
non-EEA) account for 20% of professionals in
strategically important sectors.”19

19

Review of Engineering Skills, Professor John Perkins, November 2013.
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The risks associated with reliance on migrant workers are as follows:

•

Language barriers and cultural differences can make communication challenging.

•

Some employers have security concerns over a high proportion of migrant workers in
their workforces.20

•

Migrant workers can be seen as transient, with retention more difficult than with
national workers.

•

If long-term retention is an issue, the UK will lose knowledge and lessons learned, and
competing nations could capitalise on these.

•

The current political climate may make the UK less attractive than in the recent past for
migrant workers. There is a risk of a sudden and mass departure, which will delay
programmes and progress, in fact EngineeringUK21 states that there is evidence to
suggest that net migration numbers have reduced since the UK voted to leave the EU.

20
21

NIESR, Skilled immigration and strategically important skills in the UK economy. Anitha George, et al, February 2012
EngineeringUK 2018
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Insight #5:
The structural issues with the labour pool
are not expected to prohibit upgrading the
existing network from 4G to 5G.
The engineers who rolled out 2G, 3G and 4G, will be the engineers to roll out 5G. This is
because ‘5G’ is really a mix of different access technologies, using 4G back haul, micro wave,
and Wi-Fi, and as such needs a comprehensive mix of skills and experience to implement.
Current engineers will need some additional skills, and some of those additional skills will be
more IT and software related than previously. Nonetheless, it is an evolution of our existing
engineers that will deploy the next generation of the UKs communications network.
It is likely that the mobile operators will deploy the UK’s 5G network and that they will use the
engineers they currently employ to do it. In fact, many operators are already upgrading their
current infrastructure with some 5G elements, so networks today are relatively future proof.
Rahim Tafazolli, University of Surrey Regius professor and founding director of the 5GIC said
“We are expecting the first 5G enabled services to come to market next year and we are
already doing significant work across the UK test beds.” 22
The MNOs see upgrading networks as
being a bit like moving Lego pieces
around. That is to say, a 4G piece of
equipment is swapped out for a preconfigured 5G piece of equipment. The
new 5G box is then linked up, tested and
then optimised and operated virtually
from a technician in an office. There are
plenty

of

other

complexities

surrounding the deployment of 5G but they are outside of the actual installation of the 5G

22

Technical Report on 5G Network Architecture and Security, 17 December 2018, 5GIC et al.
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technology and are related much more to barriers such as planning permission, site
availability, landlords fees, and fiber back haul.
Some of our panel were keen to see a different approach to a UK 5G network, which would
be less dependent on the current 4 UK MNOs and more ‘operator neutral’. If this approach is
adopted, then it is possible that there may not be enough engineers in the market. However,
the likelihood of this is thought to be low, in part because of the way spectrum is auctioned
and the capex investment needed to build a network.
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Insight #6:
When industry resolves how 5G needs to
be implemented to deliver a step change
in productivity, there will be a significant
surge in demand for skills.
Within the UK’s leading blue chip organisations there is a desire to deliver efficiencies
promised by 5G, but the case for large-scale infrastructure transformation is not yet clear
enough to justify investment. The following are some of the areas that need clarity before
industry will start to demand large scale implementations of 5G, which will in turn drive the
demand for high volumes of 5G skills:
•

Costs of deployment are not known.

•

Final designs and standards are still
being defined.

•

Benefits of enhanced security, and
‘security by design’ are still being
proven.

•

Higher speeds and lower latency are
not yet consistently evidenced.

•

The ‘killer’ app hasn’t yet been
identified for many businesses.

An opaque picture of costs and benefits, combined with a volatile political and economic
climate, means that the justification for large scale investment in the transformation to 5G is
challenging. Industry also has strong views about how the 5G network needs to be
implemented to gain the real productivity step change promised by this generation of network
evolution.
The current patch-work of networking technologies, such as Wi-Fi, LAN, public internet and
mobile networks makes the relationship between service providers and manufacturers
cumbersome and concepts such as a ‘connected supply chain’ impossible to deliver. The mix
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of technologies and the complex handover between network types also opens up security
vulnerabilities.
The implementation of a 5G network could address some of these issues through the concept
of a ‘market-place’ platform which would allow seamless, secure and efficient interoperability
between service providers and manufacturers. Similar to the concept of App Stores for
consumers, the market place would connect customers and suppliers in a seamless and secure
way, and it is this that could hold the key to delivering the promised step change in
productivity. A wholesale transformation which would transition companies away from the
current messy mix of platforms, and the associated inefficiencies and security risks would be
easier to justify investment in. It is at this point when the demand for 5G skills and resources
will need to scale.
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Insight #7
There is a need for a strategy to meet new
demand for future engineers, but any
strategy needs to be flexible enough to
evolve as 5G matures and some of the
uncertainties resolved.
Creating and delivering the right future skills strategy depends on the outcome of a number
of different decision gates. For example, if the scale players in industry are not ready to
implement 5G until 2022, there is no value in delivering a high volume of 5G-trained resources
into the market as they will not be used. However, the lead time to deliver trained resources
is long, and some argue that the speed of resolution of the uncertainties could be accelerated
if an abundance of the right skills were present in the eco system.
Uncertainties include:
•

Will there be one neutral network, or will each MNO upgrade existing networks, and
when will this be rolled out?

•

Can the speeds and low latency that 5G
promises be achieved at scale?

•

Will industry outsource the delivery
and management of in-building
networks to specialist third parties, or
will they be managed in-house?

•

How many sites will each MNO need? This is dependent on the small cell concept,
planning permission, and the development of the technology.

•

Will any of the current barriers in place (planning permission, cell site availability, mast
height restrictions in rural areas, quality of the fibre network) be removed in order to
expedite 5G deployment?
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•

The pull for 5G could be either industry or consumer-led. The source of the demand for
5G does influence skills strategy and timing. If the demand is industry led, many
inbuilding 5G networks will be needed. This wont be the case if consumers are leading
the demand for 5G.
The number of decision gates and when they get resolved, combined with the long lead
time needed to train resources to solve them, means that timing of any skills strategy is
sensitive, complex but critical to get right. In addition, the strategy must be agile, modular
and flexible in its approach in order to accommodate the volatile environment.
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Insight #8:
The next generation of engineers will
need not only the basic grounding in
maths and physics, but also stronger ICT
and more developed behavioural skills.
Whilst the current engineers in the market will be the ones to implement the new 5G network,
several additional competencies will be required and apprenticeships, HNDs, degree courses
and corporate training courses will all need to evolve to cover these new topics.
Firstly, as 5G encompasses a number of new technologies, engineers will need to understand:
•

LTE Advanced Pro (MAC, RRC, RLC, and PDCP)

•

SON, C-RAN

•

HetNet

•

Mobile Edge Computing

•

Massive MIMO

•

NFV (Network Functions
Virtualization)

•

SDN (Software Defined
Networks)

•

Network Slicing

•

Mesh Networks

•

TCPIP

•

Network Security

•

Basic Software Engineering skills – C, Open source.
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Secondly, as much of the power of 5G is its ability to be managed virtually, the skills needed
are less hardware-based and more IT/software-based.
The future need for more software-based skills is also recognised by the government as
reflected in the UK Digital Strategy,23 which is driving a number of software-related upskilling
initiatives, such as the introduction of computing and coding into the National Curriculum in
England and the creation of a national college for digital skills.
Thirdly, in addition to new technical competencies, and the increased focus on software skills,
the new world is starting to place a greater emphasis of the level of behavioural and ‘soft’
skills in their engineers with some MNOs already favouring general engineering practitioners
with strong soft skills over deep technical specialists with less well-developed soft skills.
As infrastructure moves towards virtualisation, platforms are being de-coupled, with different
vendors supplying different ‘plug and play type’ components and the mobile operators no
longer have development control over the full telecoms technology stack. New networks will
also be different from an operational perspective, with operations and maintenance teams
being distributed across national and international partner organisations.
This transition from direct to indirect control requires employees to be more IT systems
integrators than telecoms engineers, able to monitor performance and then pass issues back
to the component supplier to fix, rather than having direct ownership and responsibility over
home grown systems. As a result, social and communication skills, the ability to work
effectively across complex matrix structures, a solutions/flexible mind-set, cultural
awareness, and the ability to impact and influence stakeholders will become increasingly
essential to realising the benefits of 5G. For example, engineers will need to work with third
party suppliers and partners and through skilled communication be able to manage them to
solve problems, rather than being able to fix the problems directly themselves. In addition,
businesses increasingly need engineers not to understand what the technology is doing, but
rather why it is doing it and what then needs to be done. This analysis needs sophisticated
behavioural and softer skills like critical thinking, resilience, emotional judgement, empathy,
imagination, project management, cultural and geographical awareness, a positive and

23

UK Digital Strategy, DCMS, 1st March 2017
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flexible attitude, professional ethics, creative thinking, and the ability to self-manage, present,
influence, facilitate and collaborate.
This insight amongst our panel is supported by a 2017 report from LinkedIn24, which ranked
the ability to assess for soft skills as number 2 of the top 5 trends that will shape the recruiting
industry in the next few years. In addition, a recent study by the Higher Learning Skills Match25
project found that graduate engineers could also benefit from softer skills training. There are
other programmes such as the Freeformers Future Workforce Model, the brainchild of Gi
Fernando MBE, which assess a workforce’s digital mindset, skills and behaviours, identifies
and activates the strongest internal champions and then provides education to bridge the gap
between current and future needs.
Continuous measurement via its Pulse app allows an organisation to track progress over time.
The Freeformers approach is being trialled in the Local Digital Partnership in Lancashire.
Some of our panel members argued that when you combine the new technical competencies
required, with the demand for a software mindset and the need for sophisticated behavioural
skills, it’s actually a shift in organisational culture which is required rather than a simple skills
development programme for engineers.

24
25

LinkedIn Global Recruiting Trends Report 2017
Higher Level Soft Skills Survey, October 2018. Higher Level Skills Match is an Account Managed service provided to SME’s
in the Greater Birmingham and Solihull LEP Area. The project is part-funded by the European Social Fund and enables
businesses to receive support from a partnership of 3 Higher Education Institutes, to identify and stem any Skills Gaps or
shortages that they may have. https://www.bcuadvantage.co.uk/access-students-and-graduates/higher-level-skills-match
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International organisations that are further along the 5G journey have found that not all
engineers are able to transition to the new culture easily. As a result, it would be prudent for
UK organisations to understand and manage this risk in advance.
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Insight #9:
Fundamental to realising the benefits of
5G is upskilling and aligning the nonengineering workforce, and industry
change agents – in terms of both general
digital fluency and specific functional
skills.
For the UK to realise the benefits of 5G, the skills challenge sits predominately outside of
engineering. Our panel felt that there were three critical areas that require attention.
Firstly, service providers, industry and government need to develop a closer way of working,
using a common language, as well as a deeper understanding of new technologies and each
other’s roles and challenges. Industry needs to be conversant in how new technologies can be
used to evolve their businesses; policy makers need to react to opportunities and threats more
quickly; and service providers need to be able to partner and communicate more effectively
across the whole eco system.
Secondly, 5G networks themselves
will generate output, which will
need a different mix and balance of
resources to process and leverage
effectively.

For

example,

5G

networks will generate new high
volumes of data, which will need
processing and interrogating, and
there is currently a shortage of data
scientists.
Other “functional” resources will also need to understand the way 5G will influence nextgeneration products and services. Strategy professionals, product designers, security experts,
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video analysts, content producers, teachers, doctors, manufacturers and retailers all need to
design transformational products and services that use the next-generation high speeds and
ultra-low latency offered by 5G.
Thirdly, 5G presents MNOs with opportunities for efficiencies in using AI, big data and
automation to enable self-optimising networks and power management models. However,
they need to change their workforces to capitalise on these opportunities for efficiency, code
the algorithms, understand the data and operate this new way of working.
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Insight #10
There is an opportunity to strengthen our
STEM workforce with resources from
disciplines that are less relevant in the
digital age.
Inevitably, there are a number of job roles which will become less relevant as 5G technologies
and the Internet of Things (IoT) transform different industries. Bots are forecasted to replace
many customer services staff, VR tele-education will allow each teacher to serve more
students, and tele-medicine might mean some doctors can be replaced by lower-skilled,
lower-paid machine handlers.

“More automation and disruption across
industries is expected to shift skillsets as
people adapt to new realities. Autonomous
vehicles could negate the need for truck
drivers, for example.26
However, up to 3 million jobs could be
created from 5G wireless deployments
according to a report from Accenture27.
It seems clear that 5G could potentially drive economic growth for the UK and, combined with
other societal changes, such as a growing elderly population, the demand for work and
workers is likely to increase.
A 2018 report from McKinsey28 forecasted that as many as 14% of the global workforce would
need to change careers, and if the move to change careers was slow, unemployment could

26

Getting Ready for 5G, WIA, 27th February 2018
How 5G Can Help Municipalities Become Vibrant Smart Cities, Accenture, 2017.
28 Workforce Transitions in a Time of Automation, McKinsey Global Institute, James Manyika et al December 2017.
27
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increase and stifle wage growth. The
report also recognised that there were
countries

that

had

successfully

capitalised on technological change by
adapting their approaches. Many
members of our panel also believed
future workers would be defined by
their core attitudes, basic skills, and
ability to embrace change, as opposed
to by their jobs.
Supporting workers who are keen and
able to quickly transition to new
careers in engineering and other
required roles in the 5G eco system is
Figure 3 The Hourglass Economy

not only a great opportunity, but critical to both
mitigating the skills-shortage challenge and receiving the economic and societal benefits of
5G.
Recent studies29 also suggest that a higher percentage of our workers will get to Level 4+
qualifications. Net requirement projections from Working Futures 2014–2024 indicate that
by 2024, 54% of the workforce will require Level 4+ qualifications, up from 41.1% in 2014.

29

Working Futures 2014 – 2024, UK Commission for Employment and Skills
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3 Recommendations
A Recommendations workshop was held at the DCMS offices on 11th February 2019. The
workshop was well received and had representation from Government, Academia, MNOs
and Industry. The workshop started by presenting the objectives, research methodology
and the ten insights to attendees.
The first working session tasked sub groups of participants with debating the insights and
then, based on the debate, developing 3 – 5 recommendations to help address the
challenges and harness the opportunities.
The instructions were to develop practical recommendations which could be
implemented by a focussed group of small (2 or 3) “The 5G Skills Taskforce”, over 12 to
18 months, working with projects and agencies to make tangible and demonstrable
improvements in UK 5G skills readiness.
Each participant, then individually voted on the recommendations according to two
criteria:
•

Level of Impact: Whether or not the recommendation would have a strong
impact.

•

Ease of Implementation: How easy the recommendation would be to
implement.

The assumption was that recommendations which were considered by the group to have
both a strong impact and would be easy to implement, would be taken forward.
After the workshop, the results then went through a second level of refinement, with
further consolidation and sense checking in terms of scope. It was noted that whilst there
was a high level of agreement across the group about how much impact a particular
recommendation would have, there was little agreement about the ease of
implementation. Keen not to lose recommendations where there was agreement on the
level of impact, but inconsistencies around ease of implementation, a weighted scoring
algorithm was created to place more emphasis on the level of impact score.
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3.1 Summary of Recommendations
The recommendations with the top 5 weighted scores are ones being put forward in this
paper, and are as follows:
1. National high-profile team of role models to inspire early on
2. Digital coaching programme for business leaders
3. Softer skills training for existing engineers
4. Building the Benefits case(s) and scale up support for industry
5. Statistical analysis on types of telecoms engineers needed and where
The recommendations and the associated strategies proposed have been sense checked
by key members of the working group.
No consideration has been given to the funding of these initiatives at this stage. Budgets,
funding and the final scope of the recommendations will need to be established at a later
date.
How each recommendation links to each insight can be seen in Appendix 5.3.
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Recommendation #1
National high-profile team of role models
to inspire early on
In order to address the lack of age diversity, and the lack of gender diversity and the reliance
on talent from aboard, and the anticipated surge of demand for 5G resources, there was 100%
agreement across the group that the UK needs to inspire more young people to go into
telecoms engineering. Especially young women.
The group believed that the way to inspire young people was to start in primary schools, as it
is widely recognised that by the time children get to secondary school, their views on subjects
have generally already been formed. To target this age effectively, both the speakers and the
content needs to be engaging, interactive and simple. It is recognised that schemes already
exist to tackle stereotypes or inequalities in wider STEM fields30, there would be benefits of
engaging with these existing schemes. Equally it could be considered that a separate ‘5G
telecommunications sector’ campaign could galvanise new interest, and from role models not
necessarily from an engineer’s or operators background, it could be an ‘end user’ showing
appreciation for the platform the engineers have provided. E.g. a gaming social media
influencer.
5G offers us the opportunity to reposition how we talk about networks, from talking networks
in technical terms such as speed and reliability to the future possibilities 5G enables, like
autonomous vehicles and clean air, remote surgery with better health outcomes, automated
manufacturing and how exo skeletons can minimise back injuries. Questions which bring
technology to life, such as ‘Do you want to be part the generation that makes our air clean’,
could work better with young people than ‘Massive MIMO means improved security’.

Recognised established schemes include STEMettes (https://stemettes.org/), The Women’s
Engineering Society (https://www.wes.org.uk/we50), One Million Mentors
(https://www.onemillionmentors.org.uk/). Wider work is also taking places as part of the Careers &
Enterprise Company’s Primary Fund (https://www.careersandenterprise.co.uk/investment/activefunds/primary-fund) amongst others
30
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Consideration should also be given to minimise traditional STEM and Engineering language,
which can be off putting for young people because of perceived ideas based on old fashioned
images. STEM can also be seen as a traditionally masculine field. It would be interesting to
do some AB Testing on different approaches and content to inspiring young people into this
sector, and to refine the approach based on outcomes.
Through engagement with role models it should be expected that other factors influencing
the recruitment and retention of young engineers will come to the forefront, such as the
workplace environment and behaviours. Understanding these points would provide
opportunities to learn further and extend scope, should the appetite exist to do so.
1. Profile of ideal role model(s) and mix developed.
2. Consider positioning of a new campaign against engaging with existing schemes
3. List of target organisations to approach for support with fulfilling profiles, either
through funding for well-known influencers, or for high quality, engaging employees.
4. Engage agency to re-invent the language and image of the people needed in this
sector away from STEM and Engineering and towards something more
appealing/modern.
5. Create 2 versions of content for AB testing. These could be inspirational whole of
school assembly presentations with a competition for young people to enter as a
follow up, with a more focussed mentoring sessions for winners.
6. Create target outcomes for the programme.
7. Recruit test schools.
8. Deliver content and measure success.
9. Evolve content and roll our programme
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Recommendation #2.
Digital coaching programme for business
leaders
The general feeling in the recommendations workshop was that business leaders and change
agents within industry did not have adequate levels of digital knowledge to equip them to
make the progressive, future-proof transformations needed for the UK to reap the benefits
offered by 5G. Therefore, the recommendation is for a team of digital coaches – thought
leaders from the telecoms eco system – to be paired with key change agents in industry. These
coaches will give them the digital skills, knowledge and language they need to understand
how technology will deliver the step change in productivity offered by 5G, as well as how to
discuss and buy infrastructure confidently.
The 5G digital coaching scheme needs to be centrally coordinated and work in conjunction
with organisations and programmes extending from the UK Digital Skills strategy, such as Local
Education Partnerships and the local Digital Skills Partnerships both of which offer access to a
wide range of national resources.

Using a collaborative approach will help with scale,

marketing and coach and coachee recruitment. The small dedicated team could create
engaging content packs to structure and steer conversations in order to ensure consistency of
knowledge transfer and align key messages. The scheme could also be piloted with the
support of projects focused on 5G, such as WM5G, or groups such as the Manufacturing
Association (formerly Engineering Employers Federation) and the IET.
Coaching tends to work best with clear objectives for a defined period of time, for example,
six sessions. Digital delivery channels, such as Google Hangouts, Slack and Skype should be
considered. It would be interesting to also deliver experiential content with visits to
progressive companies or international companies that have transformed their infrastructure
using next-generation products and services.
Targets for this recommendation should include all areas of the eco system, such as start-ups,
SMEs, corporates and suppliers. The recommended approach is a small pilot to refine
processes, content and measures before a regional, and then national, roll-out of the coaching
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scheme. Differentiated approaches could be developed and tailored to the part of the eco
system. For example, mentoring events could be used for start-ups and SMEs where
interaction volumes are higher.

1. Create plan.
2. Create processes, content and impact measures.
3. Identify and recruit mentors.
4. Train mentors in coaching and in the content.
5. Create a scheme brand and market the programme to appropriate business leaders.
6. Set up chemistry sessions.
7. Identify alternative mentors, or run sessions.
8. Measure impact.
9. Refine programme.
10. Roll out.

Page 42 of 56
March 2019 & Released April 2020

Recommendation #3
Softer skills training for existing engineers
This recommendation addresses our need to retain but develop our existing, predominantly
male, highly experienced and skilled workforce, as not being able to transition our existing
workforce to the new environment is a significant risk to realising the benefits of 5G.
A programme needs to be developed within the telecommunications industry and referenced
against the government’s Further Education policies, it should be enabled but not led by
central government, to help our existing workforce develop these softer skills and prepare our
engineers for the new world. A blended-learning approach, which combines online
educational materials and opportunities for interaction online, with traditional place-based
classroom methods would be recommended.
A central coordination team, with support from government digital skills teams and academic
institutions, could support the work of the training department of willing MNOs in the first
instance, to create and then pilot an approach and relevant content. Lessons should be learnt
from this recent study on how to target the training most effectively.
Consideration should also be given to running a pilot in conjunction with one or more of the
5G Testbed and Trials partners or those part of the UK5G ecosystem, such as the
Worcestershire 5G academic skills partners or the Digital Skills Partnership programme being
piloted in the Midlands and with some of the West Midlands 5G projects.

1.
2.
3.
4.
5.
6.
7.
8.
9.

Engage relevant supporting partners.
Create and agree objectives, measurement and a RACI.
Identify candidate organisations/projects and possible engineers
Create and deploy blended learning content.
Measure impact through 360 assessments.
Refine approach and content.
Roll out nationally through LEPs and other partners.
Develop accreditation framework.
Make an online only version available directly to interested end users.
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Recommendation #4.
Benefits case and scale-up support for
industry
This recommendation addresses the need to identify and develop independent resources in
order to work with industry to build the business case to support the move to 5G. Whilst it is
recognised that some businesses have identified case studies and recognise the opportunities,
a significant number would appear to be taking a ‘watching brief’ or in some cases are not
aware of the potential benefits and disruption that 5G will bring. Building the financial case to
transition to 5G needs knowledge of the industry, knowledge of 5G (the benefits and the
costs), and the ability to identify opportunities for scale and transformation, and then lay out
a story, backed by a detailed financial case which makes sense at board level.
If industry isn’t able to make the case to transform, the UK will not deliver against the benefits
of 5G, Industry 4.0 and the critical step change in productivity.
Building a business case, once templates have been developed and the right input data is
identified (throughput, latency, implementation costs, process re-engineering cost-benefits,
increased sales, faster delivery times, decreased maintenance, decrease in errors, etc.), is a
discrete package of work which can be done remotely. Therefore, there is the opportunity for
this support to be provided by ex-professional people who now are stay-at-home parents or
caring for family members, or undergraduate PhD business students as part of a dissertation.
There is also the opportunity to identify candidates whose jobs may become less relevant
when 5G is prevalent, and to retrain them in strategy and business case development. Equally
there is the opportunity for the developing 5G Ecosystem, including those developing and
selling 5G products and services, to utilise case studies from the early adopters, to generate
ideas both across their specific industry and across other verticals. Larger businesses or those
with most current insight into 5G, should be encouraged to support across their supply chains,
which would help to facilitate the development of more complex business cases with benefits
to be realised across multiple partners in the supply chain.
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This is also a potential opportunity to retrain retiring engineers to help provide the data inputs
from the network perspective, thereby retaining the knowledge in the industry while
supporting part-time working as a transition from corporate life to retirement.
A central coordination team should work with industry and MNOs to identify possible
candidate organisations, and then start to recruit for resources that can help build the
business cases. The same group of resources should also be able to provide support for 5Gfunded projects that are looking to scale up their projects to become viable operations.

1. Engage industry and MNOs willing to take part in a pilot.
2. Identify resources from each organisation who can help define the data inputs for
the business case.
3. Recruit Business Case resource. Could be an ex finance, commercial or strategy
person.
4. Workshop the possibilities for transformation offered by 5G.
5. Identify data inputs needed
6. Create the business case and refine until a compelling story can be told.
7. Present the story to industry stakeholders.
8. Turn the business case in to a generic template.
9. Scale the programme across industry.
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Recommendation #5.
Statistical analysis through government
agencies on what telecoms engineers are
needed, by region.
Whilst there are many reports which detail the shortage of engineers in the UK, at the time of
writing, no report has been found which gives a definitive breakdown of engineering roles
within the telecoms sector, together with an analysis of supply and demand against each role
type, across different regions of the UK.
It was felt by the recommendations workshop participants that up-to-date quantitative data
on the shortage of engineers/technicians in the telecoms industry by geographic region would
be key to influencing government policy. It would also be important for creating the right
targeted strategies to successfully solve the shortage and deliver our future workforce.
The research needs to look beyond the traditional definition of “telecoms engineer”, which
tends to refer to those workers who test and fix faults in public and private switching
exchanges, work with aerial rigging and related equipment, and set up antennae on buildings
or masts. Instead, it needs to look at all resources necessary to run and operate not only
existing networks but the new 5G networks, which we know will be more software
engineering focused. The research also needs to look across the whole eco system, including
suppliers, MNOs, systems integrators, service providers, etc.
A central coordination team should write the brief and oversee the research. This group
should also ensure that MNOs, suppliers, service providers, government stakeholders and
academic partners are consulted in advance to ensure that the study will add value to their
future resource strategies.
The study should be conducted by a knowledgeable but neutral party – either a government
agency or an industry body such as the Institution of Engineering and Technology (IET) or Royal
Academy of Engineering. The work could also be carried out in conjunction with the LEP
network.
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1.
2.
3.
4.
5.
6.

Define the scope of the research
Define industry stakeholders and gather needs
Define and agree the brief
Create list of possible research agencies
Engage an agency
Use the findings to inform local and national skills strategies
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4 Summary
To increase adoption of Industry 4.0, the IoT revolution and associated economic benefits
offered by 5G, the UK requires a national digital movement of significant scale. Whilst
the existing workforce, despite a lack of age and gender diversity will manage the upgrade
to 5G, this in and of itself will not deliver the benefits of 5G.

The UK needs to increase

the size of its entire digital workforce and evolve their skills in order to deliver a nextgeneration human digital backbone.
For avoidance of doubt and maintaining clarity, the scope of the report is largely focussed
on the skills involved in both deploying and developing the 5G networks of today and
future network iterations; as well as raising awareness amongst early adopters of 5G,
recognising the benefits and developing the business cases for its use. It is not a full study
into all of the skills and evidence base needed to develop 5G and its associated
technologies.
The recommendations made in this report could be taken forward by a small central 5G
skills team which should work with the grain of national policy, in conjunction with
industry, 5G projects, local government agencies such as the LEP network, to pilot and
then scale different approaches. If a central 5G skills team is not formed, or quick wins
required, individual recommendations could be taken forward by interested parties,
regionally or nationally, to add overall value to the wider skills agenda, however the sum
of the individual parts may not be as great as the potential value of the whole.
It is very much hoped with a focussed approach to improving skills, using 5G as the frame,
that the UK will have a workforce fit for the future and will indeed realise the economic
benefits offered by the next generation communications network.
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5 Appendices

5.1 Appendix 1 - Participants.
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Iwona Wilk
James Duckhouse
Jamie Paul
Joe Spencer
John Kinsell
Judy Chadwick
Kevin Wood
Kimi Wangchen
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Mansoor Hanif
Matt Cooling
Mike Potts
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Muquid Ali
Pavalli Malhotra
Peter Claydon
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Ronan Dunne
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Vikki Greenfield
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Organisation
Huawei
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DCMS
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Worcestershire 5G
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WMG
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SFIA Foundation
UK5G
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Huawei
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Huawei
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Kingston University
Surry Uni 5GIC
Verizon
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Mazak
DCMS
DCMS
Worcester University
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5.2 Appendix 2 - Recommendations Analysis Charts
The charts below give more information about the recommendations long list and the
outcomes based on alternative scoring methods. The full list of recommendations by
weighted score

Figure 4 Full list of recommendations by weighted score
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The full list of recommendations by non-weighted score:

Figure 5 The full list of recommendations by non-weighted score

NOTES
• Spheres in the top left quadrant are high impact but hard to implement.
• Spheres in the top right quadrant are high impact and easy to implement.
• Bottom left quadrant are low impact and difficult to implement.
• Bottom right quadrant are low impact but easy to implement.
• The size of the spheres indicates the level of agreement of the respondents. The
bigger the sphere the more agreement there was. It is especially the Ease of
Implementation which had some inconsistencies, which is why the score has been
weighted down to give less importance to the areas which people didn’t agree on.
• This chart only gives an approximate direction of travel, as it doesn’t take into
consideration that only 14 people responded to recommendation 7, and the reason
why the sphere of #2 is so small is that only 31% of people agreed on the
implementation difficulty. The assumption is that if people don’t agree on the
implementation effort then we should pay little attention to it.
• The green circles mark the recommendations we are taking forward.
o Although, based on this a case could be made for 7 and 4, the weighted scoring is
a more credible recommendation method.

Page 52 of 56
March 2019 & Released April 2020

5.3 Recommendation and Insight Mapping

1

2

3

4

5

National high profile team
of role models to inspire
early on
Digital mentoring
programme for business
leaders

Softer skills training for
existing engineers

Building the Benefits
case(s) and scale up
support for industry

Stats analysis on types of
telecoms engineers
needed and where

1

There is a shortage of suitably qualified
British engineers

2

Our engineering workforce lacks age diversity

3

Our engineering workforce lacks gender
diversity

4

The gap in skills is being managed with
international resources

5

The existing workforce will manage the
technical upgrade to 5G

6

There will be a surge in demand for ICT skills
when industry proves the case for 5G

7

There is the need for a flexible skills strategy,
which can adapt as 5G matures

8

Telecoms engineers of the future need to
evolve both their technical and behavioral
skills

9

Change agents across the eco system need
to become more aligned and more digitally
literate

10

Strengthen our STEM workforce with
resources less relevant in the 5G age
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5.4 Appendix 3 – Literature Review
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5.6 Enquiries
Enquiries regarding the report or Worcestershire 5G can be made to Worcestershire Local
Enterprise Partnership or Worcestershire County Council
enquiries@wlep.co.uk
: 01905 672 700
Worcestershire County Council – Ste Ashton
sashton@worcestershire.gov.uk
: 01905 845 389
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