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ngineering fi rm BGB 
Innovation, based in 
Grantham, Lincolnshire, 

recently opened a state-of-the-art 
testing facility to make its product 
development process more fl exible 
and responsive. Faced with competi-
tion in the wind energy sector, from 
low-cost and low-price competitors 
in southeast Asia, the company real-
ised it had to increase investment in 
its research and development (R&D) 
to ensure the business continues to 
attract global customers. 

“Investing in a hardware facil-
ity has enabled us to implement 
a high level of prototype evalua-
tion and quality control,” says Paul 
Holdsworth, programme director 
at BGB. “Although the overall aim 
is to test hardware prototypes, soft-
ware has been key to making sure 
the product development process 
is eff ective.”

Mr Holdsworth adds that, with 
increasing levels of automation, 
it will ultimately be the software 
which drives the new testing facility 
and R&D forward.

Smart manufacturing and smart 
factories are expected to have 
driven a 27 per cent increase in 
effi  ciency in the manufacturing 
industry between 2017 and 2022, 
according to a report by global pro-
fessional services fi rm Capgemini. 
While every manufacturer will be 
unique in how it operates, they’ll all 
be working with the same universal 
goal in mind: to optimise processes, 
move faster and, most importantly, 
deliver products and services to cus-
tomers seamlessly. 

The speed at which a factory moves 
will largely depend on R&D teams 
being given the fl exibility and free-
dom to innovate. For innovation to 
occur, investments need to be made 
in hardware and software. Getting 
this balance right can be tricky. 

“Investment priorities are indi-
vidual to each company. Generally, 
though, manufacturers need to con-
sider both hardware and software,” 
says John Mapother, principal ana-
lyst at R&D tax specialists The MPA 
Group. “Despite software being seen 
as the more newsworthy and fash-
ionable of the two, it often needs 
adequate, accompanying hard-
ware to reach its full potential and 
vice versa.”

To illustrate his point, he gives the 
example of a manufacturer invest-
ing in the most brilliant piece of 
robotics to help assemble goods. 
Without the robotic arm – hardware 

– fi tted or installed with the relevant 
technology – software – its data is 
of no value. Likewise, without soft-
ware to monitor and track the arm’s 
performance and effi  ciency, the 
hardware is redundant. 

Martin Walder, vice president 
of industry at Schneider Electric, 
which specialises in energy 
management and automation solu-
tions, agrees. He insists: “Good 
mechanics can’t perform without 
good software.”

Underlining the need for robust 
hardware, Robert Sinfi eld, vice pres-
ident of product for Sage Business 
Cloud Enterprise Management, 
argues that hardware should be 
seen as the heart of any manu-
facturing operation. It shouldn’t 
be overlooked. 

“Hardware is essential to the core 
business; better machines make 
better products,” he says, adding 
that there is a caveat. “However, 

hardware can’t tell you what’s work-
ing and what’s not. It can’t give you 
the insight you need to understand 
operations better.”

If hardware is the heart of a com-
pany, pumping the innovative blood 
around the metaphorical body, then 
software can be seen as the nervous 
system. Its role is to check all parts 
are operating correctly and send 
signals when it detects that some-
thing’s wrong. 

“An enterprise resource planning 
(ERP) solution acts as the nerve cen-
tre. It’s fundamental for informed 
decision-making and means business 
strategies can be based on facts, not 
hunches,” says Nick Castellina, direc-
tor of industry and solution strategy 
at software company Infor. “Without 
the right insight being generated by 
a suitable ERP solution, investment 
in machinery can be counterproduc-
tive and cause more headaches than 
it does help [to soothe]."

With manufacturers under 
increasing pressure to deliver and 
ship products faster, with some 
assembly lines running around 
the clock, even the slightest delays 
or downtime can eat into the 
bottom line. For this reason, man-
ufacturers can’t risk machinery or 
equipment failing. 

Thanks to built-in artifi cial 
intelligence, software solutions 
can learn about every asset’s 
performance, health and lifespan. 
This means red fl ags can be 
raised and interventions taken 
before any notable impact on pro-
duction occurs. 

“Software’s ability to connect 
devices to centralised asset man-
agement systems means that it can 
now warn of impending failure,” 
explains Mr Walder. “This allows 
repairs to be planned and carried 
out in a controlled manner out-
side scheduled production runs 
or replacements ordered ahead 
of time.”

Cinzia Giannetti, senior lecturer at 
the College of Engineering, Swansea 
University, and an expert in smart 
manufacturing and sensors tech-
nologies, believes that because 
software enables predictive main-
tenance to be carried out, it might 
not always be necessary to upgrade 
hardware or buy new machinery 
and equipment. 

“It may be more viable to retrofi t 
existing [hardware] with sensors, 
communication and computing 
capabilities,” says Dr Giannetti. 
“By deploying technologies, such 
as edge computing, you help to 
optimise data transmission and 
processing in the factory. In turn, 
this allows for enhanced equip-
ment utilisation.”

Deciding between hardware and 
software is a constant balancing 
act. The way manufacturers should 
determine what to invest more in, 
argues Mr Walder, is to work out 
which of the two is going to deliver 
the higher return on investment for 
the business strategy.

“The latest hardware off ers a quick 
win, helping to ensure the produc-
tion line works as quickly and effi  -
ciently as possible,” he says. “On the 
other hand, software off ers long-
term value; investing more in soft-
ware is eff ectively future-proofi ng 
the business.

“You must remember, software 
is the key to unlocking the produc-
tivity puzzle, but it needs to work 
alongside hardware on the factory 
fl oor, which itself needs to be capa-
ble of running reliably.” 

Tech investments are
a constant balancing act
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nologies, believes that because 
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hardware or buy new machinery 
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existing [hardware] with sensors, 
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“By deploying technologies, such 
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optimise data transmission and 
processing in the factory. In turn, 
this allows for enhanced equip-
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argues Mr Walder, is to work out 
which of the two is going to deliver 
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ciently as possible,” he says. “On the 
other hand, software off ers long-
term value; investing more in soft-
ware is eff ectively future-proofi ng 
the business.
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is the key to unlocking the produc-
tivity puzzle, but it needs to work 
alongside hardware on the factory 
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Digital transformation without the right 
culture is meaningless and companies 
that fail to appreciate its importance risk 
stumbling at the fi rst hurdle

rom the very first days of 
the Industrial Revolution, 
British engineering and 

manufacturing industries were 
in the vanguard of change. These 
days, however, they may not always 
seem to be the earliest adopters. 

Data from management con-
sultancy Russell Reynolds 
Associates shows that only 48 
per cent of industrial manu-
facturing firms have a digital 
strategy, compared with 62 per 
cent of automotive firms and 56 
per cent of companies in con-
sumer products. "They seem to 
be a little bit behind some of the 
other sectors," says consultant 
Catarina Abrantes.

But while engineering and man-
ufacturing may not be leading the 
charge in terms of digital transfor-
mation, there’s a lot going on behind 
the scenes.

"Many manufacturers have been 
embracing digital technologies 
and techniques for years, through 
gradual evolution, and many are 
actively taking steps to determine 
the ways in which they can incorpo-
rate these steps," says the manufac-
turers’ association Make UK.

Research carried out by Oxford 
Economics in 2016 revealed that rev-
enue related to digital capacity in the 
manufacturing industry was grow-
ing at 3.2 per cent a year, putting it 
behind only tech services, retail and 
construction. Manufacturers told 
the researchers that they expected 
more than 4 per cent of new jobs to 
relate to digital technologies over 
the following two years.

"Robotics is such a promising 
area; it increases our speed, quality, 
and minimises errors," according 
to the chief information offi  cer of a 
mid-sized manufacturer based in 
Yorkshire and the Humber. 

However, there's a great deal more 
to digital transformation than sim-
ply buying new kit. It also involves 
a complete overhaul of an organisa-
tion's processes and creating a cor-
porate culture to suit.

This, says Make UK, is harder for 
some engineering organisations than 
others. "Medium-sized companies 
have the highest instances of issues 
relating to a lack of culture in the busi-
ness towards change and not under-
standing how the technologies can 
help their business," Make UK says.

Last year Boston Consulting Group 
(BCG) assessed around 40 digital 
transformations and found that the 
proportion of companies reporting 
“breakthrough or strong fi nancial 
performance” was fi ve times greater 
– 90 per cent – among those focus-
ing on culture.

"A healthy culture provides the 
guidelines – the tacit code of con-
duct – that steer individuals to act 
appropriately and make choices 
which advance the organisation’s 
goals and strategy," says BCG's 
Jim Hemerling.

Mark Enzer, chief technical offi  cer at 
Mott McDonald, who leads the digital 
transformation workstream within 
the Institution of Civil Engineers.

The key to this is likely to be com-
munication and a focus on how a 
digital transformation mindset can 
improve the working practices of 
all employees.

"For businesses that have a top-down 
process in initiating projects, some 
may fi nd there can be a lack of buy-in 
from employees, and those not at sen-
ior management or board level may feel 
left out of the process, or a lack of com-
munication of these transformations 
means employees do not see the value 
of the changes," and Make UK warns. 

"There are also many compa-
nies using these technologies that 
do so because of suggestions and 

initiatives of those on the shop 
floor, who often have first-hand 
knowledge of what can be stream-
lined, improved or adapted within 
the manufacturing process, as well 
as what products could help them 
to improve these aspects."

The key, of course, is communi-
cation, with the most successful 
transformations involving regular 
input from employees at all levels 
of the organisation. According to 
Russell Reynolds consultant Sarah 
Galloway, this means paying special 
attention to middle management.

"As the senior management lead 
the change and the younger popu-
lation are de facto 'digital natives', 
middle management needs the 
most help to trigger the change," 
she says. 

Many organisations approach digital 
transformation as a project to be 
completed, but it's a process, not 
an end-goal. Failing to acknowledge 
this will simply mean the 
organisation eventually ends up just 
as rigid as before. It's important to 
set up internal systems that allow a 
culture of continuous improvement, 
involving both management 
and staff, with each successful 
transformation acting as a stimulus 
for the next.

Gartner has concluded that skills 
shortages represent a serious threat 
to organisations' transformation 
efforts. Indeed, it says that only 
20 per cent of employees have the 
skills needed for their current and 
future roles. Organisations wanting 
to make a success of transformation 
need to invest in staff training and 
be prepared to recruit from outside. 
Key areas to focus on are data 
analytics, machine-learning, cloud 
computing and security.

Industrial sector respondents say the 
availability of third-party or customer 
proprietary data and the skills to use 
and analyse it are posing challenges, 
according to Catarina Abrantes 
at Russell Reynolds Associates. 
More than a third of industrial 
organisations told Russell Reynolds 
they don't have suffi cient third-party 
data. Establishing a digital ecosystem 
encompassing suppliers, customers 
and other partners can increase the 
effectiveness of a transformation 
programme exponentially.

Three common failings in manufacturing transformation 

Thinking the 
job's done Skills gap

Poor supply 
chain integration

Emma Woollacott
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Why fi rms need 
to rethink how 
they digitise
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of companies 
undergoing digital 
transformation that 
focused on culture 
reported strong 
or breakthrough 
fi nancial performance, 
compared with...

of those who 
neglected it

However, businesses need to be 
sure this culture permeates right 
the way through the organisation. 

"I think there are some things 
that need to be top down as without 
the right leadership, nothing will 
change. But there also needs to be 
empowerment at the bottom," says 

The key is communication, 
with the most successful 
transformations involving regular 
input from employees at all levels

Commercial feature

anufacturing is a moneymaker 
for the UK. Contributing some 
11 per cent of total economic 

value, the sector makes more than £1 in 
every £10 going into the nation’s pocket.

What’s more, the public know this to 
be true: some 70 per cent agree the UK 
cannot tackle future problems without a 
strong manufacturing sector, according 
to a survey carried out for Make UK, The 
Manufacturers’ Organisation.

For all its success, however,  
manufacturing in the UK needs to 
develop and change, if it is to con-
tinue as a driving economic force for  
future generations.

The good news is that the sector is 
not short of ideas. Visiting hundreds 
of manufacturing businesses over the 
last 12 months, Make UK chief executive 
Stephen Phipson has been struck by 
the level of clever innovation happen-
ing all around the country. “Whether 
big or small, every enterprise has an 
innovation story to tell. How they have 
survived and thrived is often down to 

thinking differently about both prod-
uct and process,” he says.

“As a result, this differentiator comes 
through very strongly for the UK in our 
brand reputation within export markets. 
Innovation is our unique selling point; 
innovation in everything we do.”

Manufactured goods account for 
about 44 per cent of total UK exports 
and this revenue stream is a magnet for 
inward investment. It is why so many 
household global names are here.

The latest figures put the UK ninth in 
the world for manufacturing by value 
of output; however, this story is not 
well understood by the general public. 
In fact, the same survey respondents, 
who consider the sector important to 
the nation’s economic future, actually 
guessed the country came as low as 56th 
in the rankings, a position currently held 
by Kazakhstan.

Indeed, problems with public percep-
tions of the manufacturing sector are 
proving a significant obstacle to progress 
in the UK. For instance, only 17 per cent 

of people surveyed realise average earn-
ings in manufacturing exceed those in 
the wider economy.

This failure to communicate carries 
potentially serious consequences in 
terms of human resource. Manufacturing 
already employs around 2.7 million 
people in the UK and rising demand for 
engineering skills could mean as many 
as 265,000 new recruits a year through 
to 2024. Getting and keeping sufficient 
skilled bodies on board, therefore, calls 
for significant uplift in attraction and 
retention of talent, plus retraining.

The challenge begins with the educa-
tion system, right from primary school 
level upwards, argues Mr Phipson. “We 
need to attract young people into this 
profession. However, over the last couple 
of decades, design and technology in 

schools has almost disappeared, with 
the system skewed towards getting more 
and more people into university. The 
upshot is a gap in intermediate techni-
cian-level skills,” he says.

“This skills gap has largely been filled 
by the free movement of labour from 
Europe, with a lot of the 300,000 EU 
nationals currently employed in man-
ufacturing working as toolmakers, 
machine-setters, CNC [computer 
numerical control] programmers and 
the like.”

With Brexit on the horizon, how-
ever, availability of this supplementary 
skills resource hangs in the balance. 
Therefore, manufacturers are increas-
ingly looking for learners with a combina-
tion of vocational and academic profiles, 
which is what makes degree apprentice-
ships so attractive.

Complicating recruitment matters 
more, though, gender balance has also 
been a workforce issue in manufactur-
ing, historically. National statistics show 
women only make up 24 per cent of 
employees, barely one in four. They rep-
resent just 11 per cent of engineers and 15 
per cent of engineering graduates.

While the sector itself is responding, 
greater urgency is needed, as well as a 
more systemic approach to working with 
educators and policymakers to address 
structural issues.

The recent Reinventing the 
Manufacturing Workforce report from 
Make UK revealed the majority of man-
ufacturers, some 72 per cent, are intro-
ducing or continuing formal appren-
ticeships to help secure the skills for 
the future. Slightly more are offering 
agile ways of working to retain existing 
employees, plus over half offer flexible 
forms of employment.

Altogether, developing a modern, 
youthful, diverse and appropriately 
skilled workforce fit for 2019, Brexit 
and beyond calls for something of 
an image makeover on the part of UK 
manufacturing. Spearheading this 
charge will be Make UK, pioneering a 
proactive stance to update percep-
tions and broaden appeal.

Core to a new vision for the sector is 
the positive impact of the fourth indus-
trial revolution (4IR). Digitisation is trans-
forming much of manufacturing already 

and its influence will only continue to 
disrupt the world market, in a good way, 
explains Mr Phipson. “Overwhelmingly, 
4IR provides a fantastic opportunity for 
the sector in the UK. In truth, we have 
lagged behind somewhat on digitisa-
tion, but that future catch-up factor only 
serves to make the size of the prize even 
bigger,” he says.

“Digitisation is not just the domain 
of major players, though. Investment 
of £1,000 in smart sensors on a CNC 
machine could harvest data and double 
SME [small and medium-sized enter-
prise] productivity within a month.

“Change at scale and pace will, how-
ever, require substantial reskilling of an 
existing workforce new to such areas as 
data analytics. Therefore, we are very 
pleased that government policy under 
the Industrial Strategy is supporting this 
with the Made Smarter initiative and £147 
million of allocated budget to help tech-
nology diffusion become a reality up and 
down the supply chain.”

Make UK research suggests 43 per cent 
of manufacturers have moved beyond 
the initial conception phase on 4IR into 
the evolution phase, where current 
business practice is optimised with new 
technologies. In short, they have moved 
from thinking to doing. That still leaves a 
majority yet to invest. For UK manufac-
turing to remain a future moneymaker, 
however, 4IR is a must. The future is ines-
capably digital. 

Mr Phipson concludes: “The effects 
of digitisation are going to touch 
everything. Instant mass customisation 
of products means manufacturing in real 
time, on demand, using state-of-the-art 
technology, such as 3D printing. It will 
revolutionise the way we make things.

“While the risk is real, the opportunity 
is huge. With our genius for innovation, 
backed by a consistent policy frame-
work, plus an image makeover, 4IR is a 
new dawn for manufacturing in the UK.”

For more information please visit
makeuk.org

New digital 
dawn for UK 
manufacturing
Digitisation of manufacturing is key 
to unlocking future wealth for the 
UK economy 
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Lack of skills within business 
for implementation

Data compatibility between systems

Culture within our business 
towards change

Not understanding how the 
technologies can help our business

Lack of available finance to invest

Cybersecurity concerns

Unable to build a case for investment

Not knowing where to go  
for information

Lack of buy-in from management

Lack of buy-in from employees
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Commercial feature

anufacturing is a moneymaker 
for the UK. Contributing some 
11 per cent of total economic 

value, the sector makes more than £1 in 
every £10 going into the nation’s pocket.

What’s more, the public know this to 
be true: some 70 per cent agree the UK 
cannot tackle future problems without a 
strong manufacturing sector, according 
to a survey carried out for Make UK, The 
Manufacturers’ Organisation.

For all its success, however,  
manufacturing in the UK needs to 
develop and change, if it is to con-
tinue as a driving economic force for  
future generations.

The good news is that the sector is 
not short of ideas. Visiting hundreds 
of manufacturing businesses over the 
last 12 months, Make UK chief executive 
Stephen Phipson has been struck by 
the level of clever innovation happen-
ing all around the country. “Whether 
big or small, every enterprise has an 
innovation story to tell. How they have 
survived and thrived is often down to 

thinking differently about both prod-
uct and process,” he says.

“As a result, this differentiator comes 
through very strongly for the UK in our 
brand reputation within export markets. 
Innovation is our unique selling point; 
innovation in everything we do.”

Manufactured goods account for 
about 44 per cent of total UK exports 
and this revenue stream is a magnet for 
inward investment. It is why so many 
household global names are here.

The latest figures put the UK ninth in 
the world for manufacturing by value 
of output; however, this story is not 
well understood by the general public. 
In fact, the same survey respondents, 
who consider the sector important to 
the nation’s economic future, actually 
guessed the country came as low as 56th 
in the rankings, a position currently held 
by Kazakhstan.

Indeed, problems with public percep-
tions of the manufacturing sector are 
proving a significant obstacle to progress 
in the UK. For instance, only 17 per cent 

of people surveyed realise average earn-
ings in manufacturing exceed those in 
the wider economy.

This failure to communicate carries 
potentially serious consequences in 
terms of human resource. Manufacturing 
already employs around 2.7 million 
people in the UK and rising demand for 
engineering skills could mean as many 
as 265,000 new recruits a year through 
to 2024. Getting and keeping sufficient 
skilled bodies on board, therefore, calls 
for significant uplift in attraction and 
retention of talent, plus retraining.

The challenge begins with the educa-
tion system, right from primary school 
level upwards, argues Mr Phipson. “We 
need to attract young people into this 
profession. However, over the last couple 
of decades, design and technology in 

schools has almost disappeared, with 
the system skewed towards getting more 
and more people into university. The 
upshot is a gap in intermediate techni-
cian-level skills,” he says.

“This skills gap has largely been filled 
by the free movement of labour from 
Europe, with a lot of the 300,000 EU 
nationals currently employed in man-
ufacturing working as toolmakers, 
machine-setters, CNC [computer 
numerical control] programmers and 
the like.”

With Brexit on the horizon, how-
ever, availability of this supplementary 
skills resource hangs in the balance. 
Therefore, manufacturers are increas-
ingly looking for learners with a combina-
tion of vocational and academic profiles, 
which is what makes degree apprentice-
ships so attractive.

Complicating recruitment matters 
more, though, gender balance has also 
been a workforce issue in manufactur-
ing, historically. National statistics show 
women only make up 24 per cent of 
employees, barely one in four. They rep-
resent just 11 per cent of engineers and 15 
per cent of engineering graduates.

While the sector itself is responding, 
greater urgency is needed, as well as a 
more systemic approach to working with 
educators and policymakers to address 
structural issues.

The recent Reinventing the 
Manufacturing Workforce report from 
Make UK revealed the majority of man-
ufacturers, some 72 per cent, are intro-
ducing or continuing formal appren-
ticeships to help secure the skills for 
the future. Slightly more are offering 
agile ways of working to retain existing 
employees, plus over half offer flexible 
forms of employment.

Altogether, developing a modern, 
youthful, diverse and appropriately 
skilled workforce fit for 2019, Brexit 
and beyond calls for something of 
an image makeover on the part of UK 
manufacturing. Spearheading this 
charge will be Make UK, pioneering a 
proactive stance to update percep-
tions and broaden appeal.

Core to a new vision for the sector is 
the positive impact of the fourth indus-
trial revolution (4IR). Digitisation is trans-
forming much of manufacturing already 

and its influence will only continue to 
disrupt the world market, in a good way, 
explains Mr Phipson. “Overwhelmingly, 
4IR provides a fantastic opportunity for 
the sector in the UK. In truth, we have 
lagged behind somewhat on digitisa-
tion, but that future catch-up factor only 
serves to make the size of the prize even 
bigger,” he says.

“Digitisation is not just the domain 
of major players, though. Investment 
of £1,000 in smart sensors on a CNC 
machine could harvest data and double 
SME [small and medium-sized enter-
prise] productivity within a month.

“Change at scale and pace will, how-
ever, require substantial reskilling of an 
existing workforce new to such areas as 
data analytics. Therefore, we are very 
pleased that government policy under 
the Industrial Strategy is supporting this 
with the Made Smarter initiative and £147 
million of allocated budget to help tech-
nology diffusion become a reality up and 
down the supply chain.”

Make UK research suggests 43 per cent 
of manufacturers have moved beyond 
the initial conception phase on 4IR into 
the evolution phase, where current 
business practice is optimised with new 
technologies. In short, they have moved 
from thinking to doing. That still leaves a 
majority yet to invest. For UK manufac-
turing to remain a future moneymaker, 
however, 4IR is a must. The future is ines-
capably digital. 

Mr Phipson concludes: “The effects 
of digitisation are going to touch 
everything. Instant mass customisation 
of products means manufacturing in real 
time, on demand, using state-of-the-art 
technology, such as 3D printing. It will 
revolutionise the way we make things.

“While the risk is real, the opportunity 
is huge. With our genius for innovation, 
backed by a consistent policy frame-
work, plus an image makeover, 4IR is a 
new dawn for manufacturing in the UK.”

For more information please visit
makeuk.org
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Digital transformation without the right 
culture is meaningless and companies 
that fail to appreciate its importance risk 
stumbling at the fi rst hurdle

rom the very first days of 
the Industrial Revolution, 
British engineering and 

manufacturing industries were 
in the vanguard of change. These 
days, however, they may not always 
seem to be the earliest adopters. 

Data from management con-
sultancy Russell Reynolds 
Associates shows that only 48 
per cent of industrial manu-
facturing firms have a digital 
strategy, compared with 62 per 
cent of automotive firms and 56 
per cent of companies in con-
sumer products. "They seem to 
be a little bit behind some of the 
other sectors," says consultant 
Catarina Abrantes.

But while engineering and man-
ufacturing may not be leading the 
charge in terms of digital transfor-
mation, there’s a lot going on behind 
the scenes.

"Many manufacturers have been 
embracing digital technologies 
and techniques for years, through 
gradual evolution, and many are 
actively taking steps to determine 
the ways in which they can incorpo-
rate these steps," says the manufac-
turers’ association Make UK.

Research carried out by Oxford 
Economics in 2016 revealed that rev-
enue related to digital capacity in the 
manufacturing industry was grow-
ing at 3.2 per cent a year, putting it 
behind only tech services, retail and 
construction. Manufacturers told 
the researchers that they expected 
more than 4 per cent of new jobs to 
relate to digital technologies over 
the following two years.

"Robotics is such a promising 
area; it increases our speed, quality, 
and minimises errors," according 
to the chief information offi  cer of a 
mid-sized manufacturer based in 
Yorkshire and the Humber. 

However, there's a great deal more 
to digital transformation than sim-
ply buying new kit. It also involves 
a complete overhaul of an organisa-
tion's processes and creating a cor-
porate culture to suit.

This, says Make UK, is harder for 
some engineering organisations than 
others. "Medium-sized companies 
have the highest instances of issues 
relating to a lack of culture in the busi-
ness towards change and not under-
standing how the technologies can 
help their business," Make UK says.

Last year Boston Consulting Group 
(BCG) assessed around 40 digital 
transformations and found that the 
proportion of companies reporting 
“breakthrough or strong fi nancial 
performance” was fi ve times greater 
– 90 per cent – among those focus-
ing on culture.

"A healthy culture provides the 
guidelines – the tacit code of con-
duct – that steer individuals to act 
appropriately and make choices 
which advance the organisation’s 
goals and strategy," says BCG's 
Jim Hemerling.

Mark Enzer, chief technical offi  cer at 
Mott McDonald, who leads the digital 
transformation workstream within 
the Institution of Civil Engineers.

The key to this is likely to be com-
munication and a focus on how a 
digital transformation mindset can 
improve the working practices of 
all employees.

"For businesses that have a top-down 
process in initiating projects, some 
may fi nd there can be a lack of buy-in 
from employees, and those not at sen-
ior management or board level may feel 
left out of the process, or a lack of com-
munication of these transformations 
means employees do not see the value 
of the changes," and Make UK warns. 

"There are also many compa-
nies using these technologies that 
do so because of suggestions and 

initiatives of those on the shop 
floor, who often have first-hand 
knowledge of what can be stream-
lined, improved or adapted within 
the manufacturing process, as well 
as what products could help them 
to improve these aspects."

The key, of course, is communi-
cation, with the most successful 
transformations involving regular 
input from employees at all levels 
of the organisation. According to 
Russell Reynolds consultant Sarah 
Galloway, this means paying special 
attention to middle management.

"As the senior management lead 
the change and the younger popu-
lation are de facto 'digital natives', 
middle management needs the 
most help to trigger the change," 
she says. 

Many organisations approach digital 
transformation as a project to be 
completed, but it's a process, not 
an end-goal. Failing to acknowledge 
this will simply mean the 
organisation eventually ends up just 
as rigid as before. It's important to 
set up internal systems that allow a 
culture of continuous improvement, 
involving both management 
and staff, with each successful 
transformation acting as a stimulus 
for the next.

Gartner has concluded that skills 
shortages represent a serious threat 
to organisations' transformation 
efforts. Indeed, it says that only 
20 per cent of employees have the 
skills needed for their current and 
future roles. Organisations wanting 
to make a success of transformation 
need to invest in staff training and 
be prepared to recruit from outside. 
Key areas to focus on are data 
analytics, machine-learning, cloud 
computing and security.

Industrial sector respondents say the 
availability of third-party or customer 
proprietary data and the skills to use 
and analyse it are posing challenges, 
according to Catarina Abrantes 
at Russell Reynolds Associates. 
More than a third of industrial 
organisations told Russell Reynolds 
they don't have suffi cient third-party 
data. Establishing a digital ecosystem 
encompassing suppliers, customers 
and other partners can increase the 
effectiveness of a transformation 
programme exponentially.

Three common failings in manufacturing transformation 

Thinking the 
job's done Skills gap

Poor supply 
chain integration

Emma Woollacott
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Why fi rms need 
to rethink how 
they digitise
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Boston Consulting Group 2018

of companies 
undergoing digital 
transformation that 
focused on culture 
reported strong 
or breakthrough 
fi nancial performance, 
compared with...

of those who 
neglected it

However, businesses need to be 
sure this culture permeates right 
the way through the organisation. 

"I think there are some things 
that need to be top down as without 
the right leadership, nothing will 
change. But there also needs to be 
empowerment at the bottom," says 

The key is communication, 
with the most successful 
transformations involving regular 
input from employees at all levels

Commercial feature

anufacturing is a moneymaker 
for the UK. Contributing some 
11 per cent of total economic 

value, the sector makes more than £1 in 
every £10 going into the nation’s pocket.

What’s more, the public know this to 
be true: some 70 per cent agree the UK 
cannot tackle future problems without a 
strong manufacturing sector, according 
to a survey carried out for Make UK, The 
Manufacturers’ Organisation.

For all its success, however,  
manufacturing in the UK needs to 
develop and change, if it is to con-
tinue as a driving economic force for  
future generations.

The good news is that the sector is 
not short of ideas. Visiting hundreds 
of manufacturing businesses over the 
last 12 months, Make UK chief executive 
Stephen Phipson has been struck by 
the level of clever innovation happen-
ing all around the country. “Whether 
big or small, every enterprise has an 
innovation story to tell. How they have 
survived and thrived is often down to 

thinking differently about both prod-
uct and process,” he says.

“As a result, this differentiator comes 
through very strongly for the UK in our 
brand reputation within export markets. 
Innovation is our unique selling point; 
innovation in everything we do.”

Manufactured goods account for 
about 44 per cent of total UK exports 
and this revenue stream is a magnet for 
inward investment. It is why so many 
household global names are here.

The latest figures put the UK ninth in 
the world for manufacturing by value 
of output; however, this story is not 
well understood by the general public. 
In fact, the same survey respondents, 
who consider the sector important to 
the nation’s economic future, actually 
guessed the country came as low as 56th 
in the rankings, a position currently held 
by Kazakhstan.

Indeed, problems with public percep-
tions of the manufacturing sector are 
proving a significant obstacle to progress 
in the UK. For instance, only 17 per cent 

of people surveyed realise average earn-
ings in manufacturing exceed those in 
the wider economy.

This failure to communicate carries 
potentially serious consequences in 
terms of human resource. Manufacturing 
already employs around 2.7 million 
people in the UK and rising demand for 
engineering skills could mean as many 
as 265,000 new recruits a year through 
to 2024. Getting and keeping sufficient 
skilled bodies on board, therefore, calls 
for significant uplift in attraction and 
retention of talent, plus retraining.

The challenge begins with the educa-
tion system, right from primary school 
level upwards, argues Mr Phipson. “We 
need to attract young people into this 
profession. However, over the last couple 
of decades, design and technology in 

schools has almost disappeared, with 
the system skewed towards getting more 
and more people into university. The 
upshot is a gap in intermediate techni-
cian-level skills,” he says.

“This skills gap has largely been filled 
by the free movement of labour from 
Europe, with a lot of the 300,000 EU 
nationals currently employed in man-
ufacturing working as toolmakers, 
machine-setters, CNC [computer 
numerical control] programmers and 
the like.”

With Brexit on the horizon, how-
ever, availability of this supplementary 
skills resource hangs in the balance. 
Therefore, manufacturers are increas-
ingly looking for learners with a combina-
tion of vocational and academic profiles, 
which is what makes degree apprentice-
ships so attractive.

Complicating recruitment matters 
more, though, gender balance has also 
been a workforce issue in manufactur-
ing, historically. National statistics show 
women only make up 24 per cent of 
employees, barely one in four. They rep-
resent just 11 per cent of engineers and 15 
per cent of engineering graduates.

While the sector itself is responding, 
greater urgency is needed, as well as a 
more systemic approach to working with 
educators and policymakers to address 
structural issues.

The recent Reinventing the 
Manufacturing Workforce report from 
Make UK revealed the majority of man-
ufacturers, some 72 per cent, are intro-
ducing or continuing formal appren-
ticeships to help secure the skills for 
the future. Slightly more are offering 
agile ways of working to retain existing 
employees, plus over half offer flexible 
forms of employment.

Altogether, developing a modern, 
youthful, diverse and appropriately 
skilled workforce fit for 2019, Brexit 
and beyond calls for something of 
an image makeover on the part of UK 
manufacturing. Spearheading this 
charge will be Make UK, pioneering a 
proactive stance to update percep-
tions and broaden appeal.

Core to a new vision for the sector is 
the positive impact of the fourth indus-
trial revolution (4IR). Digitisation is trans-
forming much of manufacturing already 

and its influence will only continue to 
disrupt the world market, in a good way, 
explains Mr Phipson. “Overwhelmingly, 
4IR provides a fantastic opportunity for 
the sector in the UK. In truth, we have 
lagged behind somewhat on digitisa-
tion, but that future catch-up factor only 
serves to make the size of the prize even 
bigger,” he says.

“Digitisation is not just the domain 
of major players, though. Investment 
of £1,000 in smart sensors on a CNC 
machine could harvest data and double 
SME [small and medium-sized enter-
prise] productivity within a month.

“Change at scale and pace will, how-
ever, require substantial reskilling of an 
existing workforce new to such areas as 
data analytics. Therefore, we are very 
pleased that government policy under 
the Industrial Strategy is supporting this 
with the Made Smarter initiative and £147 
million of allocated budget to help tech-
nology diffusion become a reality up and 
down the supply chain.”

Make UK research suggests 43 per cent 
of manufacturers have moved beyond 
the initial conception phase on 4IR into 
the evolution phase, where current 
business practice is optimised with new 
technologies. In short, they have moved 
from thinking to doing. That still leaves a 
majority yet to invest. For UK manufac-
turing to remain a future moneymaker, 
however, 4IR is a must. The future is ines-
capably digital. 

Mr Phipson concludes: “The effects 
of digitisation are going to touch 
everything. Instant mass customisation 
of products means manufacturing in real 
time, on demand, using state-of-the-art 
technology, such as 3D printing. It will 
revolutionise the way we make things.

“While the risk is real, the opportunity 
is huge. With our genius for innovation, 
backed by a consistent policy frame-
work, plus an image makeover, 4IR is a 
new dawn for manufacturing in the UK.”

For more information please visit
makeuk.org

New digital 
dawn for UK 
manufacturing
Digitisation of manufacturing is key 
to unlocking future wealth for the 
UK economy 
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for implementation
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Not understanding how the 
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Lack of available finance to invest
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anufacturing is a moneymaker 
for the UK. Contributing some 
11 per cent of total economic 

value, the sector makes more than £1 in 
every £10 going into the nation’s pocket.

What’s more, the public know this to 
be true: some 70 per cent agree the UK 
cannot tackle future problems without a 
strong manufacturing sector, according 
to a survey carried out for Make UK, The 
Manufacturers’ Organisation.

For all its success, however,  
manufacturing in the UK needs to 
develop and change, if it is to con-
tinue as a driving economic force for  
future generations.

The good news is that the sector is 
not short of ideas. Visiting hundreds 
of manufacturing businesses over the 
last 12 months, Make UK chief executive 
Stephen Phipson has been struck by 
the level of clever innovation happen-
ing all around the country. “Whether 
big or small, every enterprise has an 
innovation story to tell. How they have 
survived and thrived is often down to 

thinking differently about both prod-
uct and process,” he says.

“As a result, this differentiator comes 
through very strongly for the UK in our 
brand reputation within export markets. 
Innovation is our unique selling point; 
innovation in everything we do.”

Manufactured goods account for 
about 44 per cent of total UK exports 
and this revenue stream is a magnet for 
inward investment. It is why so many 
household global names are here.

The latest figures put the UK ninth in 
the world for manufacturing by value 
of output; however, this story is not 
well understood by the general public. 
In fact, the same survey respondents, 
who consider the sector important to 
the nation’s economic future, actually 
guessed the country came as low as 56th 
in the rankings, a position currently held 
by Kazakhstan.

Indeed, problems with public percep-
tions of the manufacturing sector are 
proving a significant obstacle to progress 
in the UK. For instance, only 17 per cent 

of people surveyed realise average earn-
ings in manufacturing exceed those in 
the wider economy.

This failure to communicate carries 
potentially serious consequences in 
terms of human resource. Manufacturing 
already employs around 2.7 million 
people in the UK and rising demand for 
engineering skills could mean as many 
as 265,000 new recruits a year through 
to 2024. Getting and keeping sufficient 
skilled bodies on board, therefore, calls 
for significant uplift in attraction and 
retention of talent, plus retraining.

The challenge begins with the educa-
tion system, right from primary school 
level upwards, argues Mr Phipson. “We 
need to attract young people into this 
profession. However, over the last couple 
of decades, design and technology in 

schools has almost disappeared, with 
the system skewed towards getting more 
and more people into university. The 
upshot is a gap in intermediate techni-
cian-level skills,” he says.

“This skills gap has largely been filled 
by the free movement of labour from 
Europe, with a lot of the 300,000 EU 
nationals currently employed in man-
ufacturing working as toolmakers, 
machine-setters, CNC [computer 
numerical control] programmers and 
the like.”

With Brexit on the horizon, how-
ever, availability of this supplementary 
skills resource hangs in the balance. 
Therefore, manufacturers are increas-
ingly looking for learners with a combina-
tion of vocational and academic profiles, 
which is what makes degree apprentice-
ships so attractive.

Complicating recruitment matters 
more, though, gender balance has also 
been a workforce issue in manufactur-
ing, historically. National statistics show 
women only make up 24 per cent of 
employees, barely one in four. They rep-
resent just 11 per cent of engineers and 15 
per cent of engineering graduates.

While the sector itself is responding, 
greater urgency is needed, as well as a 
more systemic approach to working with 
educators and policymakers to address 
structural issues.

The recent Reinventing the 
Manufacturing Workforce report from 
Make UK revealed the majority of man-
ufacturers, some 72 per cent, are intro-
ducing or continuing formal appren-
ticeships to help secure the skills for 
the future. Slightly more are offering 
agile ways of working to retain existing 
employees, plus over half offer flexible 
forms of employment.

Altogether, developing a modern, 
youthful, diverse and appropriately 
skilled workforce fit for 2019, Brexit 
and beyond calls for something of 
an image makeover on the part of UK 
manufacturing. Spearheading this 
charge will be Make UK, pioneering a 
proactive stance to update percep-
tions and broaden appeal.

Core to a new vision for the sector is 
the positive impact of the fourth indus-
trial revolution (4IR). Digitisation is trans-
forming much of manufacturing already 

and its influence will only continue to 
disrupt the world market, in a good way, 
explains Mr Phipson. “Overwhelmingly, 
4IR provides a fantastic opportunity for 
the sector in the UK. In truth, we have 
lagged behind somewhat on digitisa-
tion, but that future catch-up factor only 
serves to make the size of the prize even 
bigger,” he says.

“Digitisation is not just the domain 
of major players, though. Investment 
of £1,000 in smart sensors on a CNC 
machine could harvest data and double 
SME [small and medium-sized enter-
prise] productivity within a month.

“Change at scale and pace will, how-
ever, require substantial reskilling of an 
existing workforce new to such areas as 
data analytics. Therefore, we are very 
pleased that government policy under 
the Industrial Strategy is supporting this 
with the Made Smarter initiative and £147 
million of allocated budget to help tech-
nology diffusion become a reality up and 
down the supply chain.”

Make UK research suggests 43 per cent 
of manufacturers have moved beyond 
the initial conception phase on 4IR into 
the evolution phase, where current 
business practice is optimised with new 
technologies. In short, they have moved 
from thinking to doing. That still leaves a 
majority yet to invest. For UK manufac-
turing to remain a future moneymaker, 
however, 4IR is a must. The future is ines-
capably digital. 

Mr Phipson concludes: “The effects 
of digitisation are going to touch 
everything. Instant mass customisation 
of products means manufacturing in real 
time, on demand, using state-of-the-art 
technology, such as 3D printing. It will 
revolutionise the way we make things.

“While the risk is real, the opportunity 
is huge. With our genius for innovation, 
backed by a consistent policy frame-
work, plus an image makeover, 4IR is a 
new dawn for manufacturing in the UK.”

For more information please visit
makeuk.org

New digital 
dawn for UK 
manufacturing
Digitisation of manufacturing is key 
to unlocking future wealth for the 
UK economy 

M

4IR BARRIERS DEPEND ON WHERE FIRMS ARE ON THEIR JOURNEY

Barriers companies have experienced, or anticipate experiencing, when adopting 4IR technologies and techniques

Make UK Manufacturing Outlook Survey 2018 Q2

Lack of skills within business 
for implementation

Data compatibility between systems

Culture within our business 
towards change

Not understanding how the 
technologies can help our business

Lack of available finance to invest

Cybersecurity concerns

Unable to build a case for investment

Not knowing where to go  
for information

Lack of buy-in from management

Lack of buy-in from employees

5% 20% 35%10% 25% 40%15% 30% 45%0%

EvolutionConceptionPre-conception

The BioStore™ II 
automated sample 
management and 
biological storage 
system, at Brooks 
Life Sciences 
in Manchester. 
Photograph taken by 
Greg Harding, winner 
in the Professional 
Future Technology 
category of the Make 
UK Photography 
Competition 2018

http://makeuk.org/
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rom 3D printing to block-
chain, automation to pre-
dictive analytics, the fourth 

industrial revolution is changing how 
the manufacturing industry is oper-
ating. However, with this rapid trans-
formation comes talent challenges, 
exacerbated by an industry that has 
struggled to recruit the right people. 

According to a survey by indus-
try body Make UK, 29 per cent of 
manufacturing vacancies were con-
sidered hard to fi ll by employers in 
2018, a small improvement on the 30 
per cent reported in 2015 and 2013. 
Add in the UK’s ongoing shortage 
of engineers and a rapidly ageing 
workforce, and it becomes increas-
ingly hard for leaders in manufac-
turing to know where to start when 
it comes to talent planning. 

“Engineering businesses have 
always required a unique combi-
nation of technical and soft lead-
ership skills, and it remains in 
short supply,” says Carol Burke, 
managing director at Unipart 
Manufacturing Group. 

“The fourth industrial revolution 
is aff ecting all aspects of business 
because process is no longer about 
machines and people, but now 
about data. It is crucial that our 
employees have the imagination 
and creativity to realise the full 
potential of digitilisation and end-
to-end integration.” 

To facilitate this growing demand, 
Unipart co-founded the Institute 
for Advanced Manufacturing and 
Engineering (AME) with Coventry 
University in 2014, with the aim of 
solving three key challenges for the 
business: solving skills shortages 
in manufacturing and engineer-
ing; increasing its capacity to fund 
research and development; and 
improving commercial benefi ts to 
its customers. 

The institute houses state-of-
the-art machinery and provides 
students with access to Unipart’s 
operations, giving them a “live” 
environment in which to test their 
skills. Its fi rst cohort of students 
graduated in 2018, with all either 
entering industry or going into post-
graduate research. 

“Our new talent pipeline is a mix-
ture of AME graduates and appren-
tices. We want agile, fl exible, crea-
tive and entrepreneurial employees, 
and this is vital in the digital world,” 
says Ms Burke. 

For others in the industry, fi nd-
ing the right balance between the 
skills new technology requires and 
upskilling existing talent pools is 
the key challenge. 

Siemens went through a period 
of structural reorganisation in 
2014 to prepare it for the chal-
lenges facing the manufacturing 
industry, with industrial digitali-
sation being a key component of its 
Vision 2020 strategy. Commenting 
on the reasoning behind the 

Like Unipart, Siemens is hoping 
to create industry-ready graduates 
by partnering with universities 
on research and qualifications. 
It has seven partner universities 
in the UK, including the univer-
sities of Cambridge, Manchester 
and Lincoln. The latter houses 
its newly opened Digital 
Mindsphere Lab, which is a hub for 
developing its cloud-based operat-
ing service Mindsphere. 

However, as with many industrial 
companies, Siemens’ workforce 
largely consists of mature engi-
neering talent, and apprentices and 
graduates, with a signifi cant gap in 
the middle, says Mr Holliday. 

Dealing with this talent gap is 
a major headache for an industry 
already struggling to meet demand. 
According to Make UK, two fi fths 
of manufacturers say 40 per cent 
of their workforce is above the age 
of 50. The looming Brexit dead-
line cannot be ignored either, with 
European Union nationals making 
up 11 per cent of the average man-
ufacturer’s workforce and proper 
guidance on post-Brexit rules still 
to be decided. 

For Rockwell Automation’s UK 
director Mark Bottomley, Brexit isn’t 
manufacturing’s defi ning issue for 
coming years, but rather the indus-
try’s ability to adopt technology in 
the fourth industrial revolution. 
He believes this is what will govern 
future success and talent strategies 
are key to fostering this change.

“The single most exciting thing 
about the fourth industrial revolu-
tion is the breadth of talent that can 
fi nd expression, the breadth of skills 
that can be developed and where 
these attributes are taking the 

industry. There are barriers to over-
come, but the biggest risk comes in 
not embracing the challenge,” says 
Mr Bottomley.

A 2017 IDC FutureScape report 
into global manufacturing trends 
supports this view, predicting that 
60 per cent of the largest 2,000 man-
ufacturers will be reliant on digital 
platforms for processes by 2020 and 
80 per cent of human-to-machine 
interactions using immersive inter-
faces such as augmented reality 
by 2030. 

To meet this, Mr Bottomley rec-
ommends a two-pronged approach 
to talent planning with inward and 
outward strategies.

“Investing in the people you have 
is hugely important. Your peo-
ple already understand what you 
do, but do you really understand 
what they could do if given the 
right opportunities? Offering your 
people the chance to learn and 
further their own careers also 
makes you more appealing to 
other skilled talent you’ll need to 
recruit,” he says.

“The other half of the equation is 
about looking into the future and 
outside your company to under-
stand the skills you’ll need down 
the line. Some of these skills can 
be redeployed through the use of 
automation technologies to free up 
existing workforces, but industry in 
general still needs an infl ux of engi-
neers for the future.” 

Perhaps this is the crux of the 
issue. While digitalisation is cer-
tainly the future of manufacturing, 

in talent terms the present is still a 
challenge. According to Make UK, 
the sector needs to fi nd 124,000 
new employees with level 3 and 
above engineering skills each year, 
but faces a defi cit of 54,000 annu-
ally. More government help is 
required as programmes like the 
Apprenticeship Levy and National 
Retraining Scheme are yet to have 
the desired impact. Until manufac-
turers can close this numbers gap, 
workforce planning will remain a 
signifi cant challenge. 

The Institute for Advanced 
Manufacturing and Engineering (AME), 
a joint venture between Unipart 
Manufacturing Group and Coventry 
University, and funded in part by the 
Higher Education Funding Council for 
England, aims to create industry-ready 
graduates who are experienced in 
shop-fl oor projects.

Students have access to state-of-the-art 
machinery, including robotics, and work 

on “live” Unipart projects. Its fi rst cohort 
of students graduated in 2018, with fi ve 
securing industry-related roles, three of 
them with Unipart. It is now in its fourth 
year of students.

AME also houses a research and 
development facility, which is working 
on projects in priority areas such as 
fuel systems and powertrain aerospace, 
automotive and renewable energy. Its 
team of academic staff and researchers 
work in partnership with experts from 
other sectors.

According to Unipart managing director 
Carol Burke, this collaborative approach 
to developing engineers and products 
makes perfect business sense. “As 
technology moves between sectors, 
there are commercial advantages to be 
gained in working in a consortium, such as 
attracting funding to support research and 
development, and winning contracts which 
are often linked to job-creation targets. 
With AME underpinning our business 
development, we have been able to secure 
£250 million of new business,” she says.

An
dr

ew
 A

itc
hi

so
n/

In
 p

ic
tu

re
s v

ia
 G

et
ty

 Im
ag

es

Unipart

As the engineering 
and manufacturing 
sectors continually 
evolve, fi lling 
the gaps in 
talent created 
by technological 
change remains a 
constant battle

Anticipating the next talent shortfall
T A L E N T

F

Karam Filfi lan

Finding the right balance 
between the skills new 
technology requires and 
upskilling existing talent 
pools is the key challenge

Deloitte 2018

SKILLS NEEDED IN THE FUTURE WORKPLACE

Cross-industry survey of executives were asked how the following 
skills would change as AI/robotics are integrated in the enterprise

changes in 2018, Siemens pres-
ident and chief executive Joe 
Kaeser called digitilisation “the 
greatest transformation in the his-
tory of industry”.

Brian Holliday, managing direc-
tor of Siemens’ Digital Factory, the 
German manufacturer’s data inte-
gration wing, says: “From a talent 
perspective, many new roles are 
emerging in app development, con-
nectivity and software engineer-
ing. Technology won’t replace peo-
ple in future factories, but it will 
augment human effort through 
artificial intelligence and ‘co-bots’ 
[robots that work alongside peo-
ple on the shop floor], so finding 
the right balance will be crucial to 
our survival.

“We won’t build factories in the 
future without full digital simula-
tion and we will be increasingly reli-
ant on data for decisions. Our engi-
neers and managers will need to 
continuously develop new capabili-
ties and embrace new tools.” 

Technician at 
Chargemaster’s 
factory in Luton 
building charging 
points for 
electric vehicles

38%

48%

of manufacturing employers 
in the UK say that vacancies 
are hard to fi ll

Make UK 2018

are increasing their recruitment of 
people with transferable skills from 
other industries and sectors

U
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Technical skills 65% 8%27%

63% 7%30%

55% 6%39%

54% 12%35%

38%53% 8%

52% 10%37%

50% 7%43%

32% 12%56%

29% 14%57%

18% 28%54%

Complex problem-
solving skills 

Cognitive abilities 

Process skills 

Resource 
management 
skills 

Social skills

Content skills 

Sensory abilities

Psychomotor abilities 

Physical abilities

Increase Stay the same Decrease

Percentages may not equal 100 due to rounding

Commercial feature

ew technology is transform-
ing the way products are 
designed and manufactured, 

opening up revolutionary opportuni-
ties as well as creating new challenges 
for industrial businesses. The products’ 
full potential will only be realised, how-
ever, if companies can develop more 
innovative ways to serve customers.

“The issue that many manufacturing 
and industrial businesses are going to 
face is how to get their products, ser-
vices and ideas to market. That is an area 
which the sector could focus on more,” 
argues Peter Matthews, partner at Ernst 
& Young LLP, who heads the UK advanced 
manufacturing and mobility business at 
EY, a professional services organisation.

The challenge is all the greater 
because it comes at a time of eco-
nomic instability, with growth slowing, 
globalisation stalling and political ten-
sions around issues such as Brexit and 
the US-China trade conflict. Against 
this backdrop, companies will be under 
more pressure than ever from inves-
tors to show they can grow their sales, 
which requires an increased focus  
on commercialisation.

Mr Matthews says: “Many compa-
nies’ core strengths are in designing 
and manufacturing groundbreak-
ing products and having great ideas. 
That’s where they spend a lot of their 
budgets and a lot of their time; they 
are very aware of trying to improve 
the efficiency of manufacturing pro-
cesses. The big question is, once 
you have new products and efficient 
manufacturing processes, how do 
you drive growth?”

Digital marketing has become 
essential for growth as the ways busi-
nesses engage with customers have 
changed. The most obvious exam-
ple is digital. With so much informa-
tion now available online, virtually all 
buyers research suppliers’ products 
and offerings before they even talk 
to the sales organisation. That means 
digital marketing becomes much 
more important.

Commercialising 
products and services  
in a digital age
Manufacturers must develop new skills to drive sales growth

“It’s an area where advanced manu-
facturing businesses have a bit more 
work to do compared with consum-
er-led businesses, which have been 
dealing with this for a while,” Mr 
Matthews says.

To improve their customers’ experi-
ence, manufacturing companies need 
to make fuller use of data analytics and 
effective customer relationship man-
agement systems to make sure they 
understand customers’ needs, whether 
these are other businesses or the 
end-consumers. In turn, they need to 
raise the level of skills within their sales 
organisation, so people can use these 
tools effectively and draw the right 
inferences about customers’ priorities.

Manufacturing companies can only 
compete on cost, technology and com-
mercialisation. Commercialisation and 

the routes to market are key, not just 
using new technology to manufacture 
exactly what the customer wants and to 
reflect how they use products, but also 
to think about redesigning routes to 
market to reflect new capabilities, not 
simply traditional assets.

“We need a more agile process to 
reflect what the customer is actually 
asking for. Manufacturing to the custom-
er’s specification is becoming evermore 
important in a world where digital manu-
facturing enables you to be more flexible 
than you might have been 30 years ago,” 
says Mr Matthews.

Customers will be looking for a seam-
less blend of online and offline contact. 
“They are going to be looking for con-
sistency of experience across different 
salespeople, different products and 
different divisions, so they feel as if they 
are dealing with one business. There is 
an increased need for strong account 
management and senior client handlers 
within the sector,” he says. 

In this new world, people recruited into 
manufacturing, as well as customers, 
will be interested in using products and 
services that carry a sense of purpose; 
products which make a genuine differ-
ence to people’s lives.

“The additional challenge for manufac-
turing will be about talent acquisition,” 
Mr Matthews says. “Many of the science, 
technology, engineering and mathemat-
ics skills required are in short supply, so 
companies need to have a very clear pur-
pose that will motivate and inspire a new 
generation who want to use those skills 
to help produce goods which change the 
world for the better.”

For more information on NextWave 
Manufacturing please visit ey.com/mfg
or contact Peter Matthews  
(pmatthews@uk.ey.com)

of the leading manufacturers 
consider enhancing ordering and 
delivery capabilities or multichannel 
strategies among the important 
factors for success in next three years

have invested in developing 
differentiated service offering 
based on customer value to improve 
customer experience

Almost

consider access to specialised skills 
for emerging technologies among the 
important factors for success in next 
few years

IP continuous innovation survey, EY

59%

45%
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Commercial feature

Reliable buses  
manufactured in rak
Did you know that a majority of UAE’s 
public transport buses are made in 
Ras Al Khaimah? Ashok Leyland, the 
world’s fourth-largest manufacturer 
of buses makes and supplies buses 
for public transport within the UAE. 
Setting up its base in Ras Al Khaimah 
in 2006, the global brand manu-
factures around 3,000 buses a year 
and supplies them across the Gulf 
Co-operation Council (GCC).

Delightful tea blends from  
rak to the world
Did you know that one of the world’s 
top five tea brands blends its prod-
ucts in Ras Al Khaimah? From its 
manufacturing plant in the emirate, 
the UK brand Ahmad Tea produces 
a whopping 14 million kilograms of 
delightful tea blends every year, 
which are exported to 80 countries 
around the world. 

Ceramics from rak beautify  
iconic landmarks
The UAE’s Burj Khalifa, Burj Al Arab 
and Ferrari World are iconic archi-
tectural benchmarks. But did you 
know that they all feature ceramic 
products manufactured in Ras Al 
Khaimah? Yes, by RAK Ceramics, one 
of the largest ceramics brands in the 
world. The UAE brand distributes 116 
million square metres of tiles, five 
million pieces of sanitaryware, 24 
million pieces of porcelain tableware 
and one million pieces of faucets 
globally every year.

Personal care products  
distributed from rak
Did you know that Ras Al Khaimah is a 
manufacturing hub for personal care 
products? Dabur Naturelle, part of 
the Dabur Group, one of India’s larg-
est manufacturers of personal care 
products, has been operating from 
Ras Al Khaimah and supplying to the 
Middle East and North Africa since 
2007. Its wide range of products 
include everything from toothpaste 
to hair and skincare products.

Authentic italian cheese  
perfected in rak
That’s right. Authentic creamy 
mozzarella is produced in RAK by 
Italfood, one of the most popular 
brands of cheese in Italy. The com-
pany has been supplying to house-
holds, restaurants and hotels in the 
UAE and GCC from their RAK factory 
since 2010. The secret to its light, 
creamy cheese? Italfood only uses 

Best global brands  
call RAK home

high-quality ingredients and the very 
best milk from UAE farms to make  
its products.

Common factor
These brands are among the world’s 
best. But do you know what they all 
have in common? Apart from being 
in RAK, they all have chosen Ras Al 
Khaimah Economic Zone (RAKEZ) 
as their operational base. It is RAK’s 
world-class industrial hub that caters 
for more than 50 industries, includ-
ing automotive, glass and ceramics, 
food and beverage, pharmaceuti-
cals, cement, packing and packaging, 
robotics, and many more.

RAKEZ’s cost-effective industrial 
solutions have attracted more than 
770 global manufacturers from var-
ious industries, which are all now 
operating from state-of-the-art 
warehouses and plots of land across 
three specialised industrial zones in 
proximity to major logistical hubs. 

From the world’s best ceramics to the finest teas 
brewed around the globe, Ras Al Khaimah (RAK) in the 
United Arab Emirates (UAE) has attracted an impressive 
list of global brands to set up shop on its shores

That’s definitely every manufactur-
er’s dream.

More than this, RAKEZ offers sim-
plified processes as well as a wide 
range of premier services in one-stop 
shops. From licensing, visa, leasing 
and other support services, inves-
tors can accomplish everything in 
one location. RAKEZ one-stop shops 
also serve as a focal point to various 
government entities, making it easier 
for companies to process govern-
ment-related approvals. 

Recognised by fDi Global Free 
Zones of the Year 2018 for its effort 
in reducing red tape, RAKEZ offers 
global investors an enhanced level of 
ease of doing business. 

If you wish to expand your industrial 
operations to RAKEZ please call  
+971 7 204 1111 or toll free (UAE)  
on 800 RAKEZ (72539), or visit  
www.rakez.com

ABOVE
Ashok Leyland’s 
production facility 
in Ras Al Khaimah, 
UAE

LEFT
Ahmad Tea’s 
production facility 
in Ras Al Khaimah, 
UAE

https://www.ey.com/en_gl/advanced-manufacturing
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rom 3D printing to block-
chain, automation to pre-
dictive analytics, the fourth 

industrial revolution is changing how 
the manufacturing industry is oper-
ating. However, with this rapid trans-
formation comes talent challenges, 
exacerbated by an industry that has 
struggled to recruit the right people. 

According to a survey by indus-
try body Make UK, 29 per cent of 
manufacturing vacancies were con-
sidered hard to fi ll by employers in 
2018, a small improvement on the 30 
per cent reported in 2015 and 2013. 
Add in the UK’s ongoing shortage 
of engineers and a rapidly ageing 
workforce, and it becomes increas-
ingly hard for leaders in manufac-
turing to know where to start when 
it comes to talent planning. 

“Engineering businesses have 
always required a unique combi-
nation of technical and soft lead-
ership skills, and it remains in 
short supply,” says Carol Burke, 
managing director at Unipart 
Manufacturing Group. 

“The fourth industrial revolution 
is aff ecting all aspects of business 
because process is no longer about 
machines and people, but now 
about data. It is crucial that our 
employees have the imagination 
and creativity to realise the full 
potential of digitilisation and end-
to-end integration.” 

To facilitate this growing demand, 
Unipart co-founded the Institute 
for Advanced Manufacturing and 
Engineering (AME) with Coventry 
University in 2014, with the aim of 
solving three key challenges for the 
business: solving skills shortages 
in manufacturing and engineer-
ing; increasing its capacity to fund 
research and development; and 
improving commercial benefi ts to 
its customers. 

The institute houses state-of-
the-art machinery and provides 
students with access to Unipart’s 
operations, giving them a “live” 
environment in which to test their 
skills. Its fi rst cohort of students 
graduated in 2018, with all either 
entering industry or going into post-
graduate research. 

“Our new talent pipeline is a mix-
ture of AME graduates and appren-
tices. We want agile, fl exible, crea-
tive and entrepreneurial employees, 
and this is vital in the digital world,” 
says Ms Burke. 

For others in the industry, fi nd-
ing the right balance between the 
skills new technology requires and 
upskilling existing talent pools is 
the key challenge. 

Siemens went through a period 
of structural reorganisation in 
2014 to prepare it for the chal-
lenges facing the manufacturing 
industry, with industrial digitali-
sation being a key component of its 
Vision 2020 strategy. Commenting 
on the reasoning behind the 

Like Unipart, Siemens is hoping 
to create industry-ready graduates 
by partnering with universities 
on research and qualifications. 
It has seven partner universities 
in the UK, including the univer-
sities of Cambridge, Manchester 
and Lincoln. The latter houses 
its newly opened Digital 
Mindsphere Lab, which is a hub for 
developing its cloud-based operat-
ing service Mindsphere. 

However, as with many industrial 
companies, Siemens’ workforce 
largely consists of mature engi-
neering talent, and apprentices and 
graduates, with a signifi cant gap in 
the middle, says Mr Holliday. 

Dealing with this talent gap is 
a major headache for an industry 
already struggling to meet demand. 
According to Make UK, two fi fths 
of manufacturers say 40 per cent 
of their workforce is above the age 
of 50. The looming Brexit dead-
line cannot be ignored either, with 
European Union nationals making 
up 11 per cent of the average man-
ufacturer’s workforce and proper 
guidance on post-Brexit rules still 
to be decided. 

For Rockwell Automation’s UK 
director Mark Bottomley, Brexit isn’t 
manufacturing’s defi ning issue for 
coming years, but rather the indus-
try’s ability to adopt technology in 
the fourth industrial revolution. 
He believes this is what will govern 
future success and talent strategies 
are key to fostering this change.

“The single most exciting thing 
about the fourth industrial revolu-
tion is the breadth of talent that can 
fi nd expression, the breadth of skills 
that can be developed and where 
these attributes are taking the 

industry. There are barriers to over-
come, but the biggest risk comes in 
not embracing the challenge,” says 
Mr Bottomley.

A 2017 IDC FutureScape report 
into global manufacturing trends 
supports this view, predicting that 
60 per cent of the largest 2,000 man-
ufacturers will be reliant on digital 
platforms for processes by 2020 and 
80 per cent of human-to-machine 
interactions using immersive inter-
faces such as augmented reality 
by 2030. 

To meet this, Mr Bottomley rec-
ommends a two-pronged approach 
to talent planning with inward and 
outward strategies.

“Investing in the people you have 
is hugely important. Your peo-
ple already understand what you 
do, but do you really understand 
what they could do if given the 
right opportunities? Offering your 
people the chance to learn and 
further their own careers also 
makes you more appealing to 
other skilled talent you’ll need to 
recruit,” he says.

“The other half of the equation is 
about looking into the future and 
outside your company to under-
stand the skills you’ll need down 
the line. Some of these skills can 
be redeployed through the use of 
automation technologies to free up 
existing workforces, but industry in 
general still needs an infl ux of engi-
neers for the future.” 

Perhaps this is the crux of the 
issue. While digitalisation is cer-
tainly the future of manufacturing, 

in talent terms the present is still a 
challenge. According to Make UK, 
the sector needs to fi nd 124,000 
new employees with level 3 and 
above engineering skills each year, 
but faces a defi cit of 54,000 annu-
ally. More government help is 
required as programmes like the 
Apprenticeship Levy and National 
Retraining Scheme are yet to have 
the desired impact. Until manufac-
turers can close this numbers gap, 
workforce planning will remain a 
signifi cant challenge. 

The Institute for Advanced 
Manufacturing and Engineering (AME), 
a joint venture between Unipart 
Manufacturing Group and Coventry 
University, and funded in part by the 
Higher Education Funding Council for 
England, aims to create industry-ready 
graduates who are experienced in 
shop-fl oor projects.

Students have access to state-of-the-art 
machinery, including robotics, and work 

on “live” Unipart projects. Its fi rst cohort 
of students graduated in 2018, with fi ve 
securing industry-related roles, three of 
them with Unipart. It is now in its fourth 
year of students.

AME also houses a research and 
development facility, which is working 
on projects in priority areas such as 
fuel systems and powertrain aerospace, 
automotive and renewable energy. Its 
team of academic staff and researchers 
work in partnership with experts from 
other sectors.

According to Unipart managing director 
Carol Burke, this collaborative approach 
to developing engineers and products 
makes perfect business sense. “As 
technology moves between sectors, 
there are commercial advantages to be 
gained in working in a consortium, such as 
attracting funding to support research and 
development, and winning contracts which 
are often linked to job-creation targets. 
With AME underpinning our business 
development, we have been able to secure 
£250 million of new business,” she says.
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Unipart

As the engineering 
and manufacturing 
sectors continually 
evolve, fi lling 
the gaps in 
talent created 
by technological 
change remains a 
constant battle

Anticipating the next talent shortfall
T A L E N T

F

Karam Filfi lan

Finding the right balance 
between the skills new 
technology requires and 
upskilling existing talent 
pools is the key challenge

Deloitte 2018

SKILLS NEEDED IN THE FUTURE WORKPLACE

Cross-industry survey of executives were asked how the following 
skills would change as AI/robotics are integrated in the enterprise

changes in 2018, Siemens pres-
ident and chief executive Joe 
Kaeser called digitilisation “the 
greatest transformation in the his-
tory of industry”.

Brian Holliday, managing direc-
tor of Siemens’ Digital Factory, the 
German manufacturer’s data inte-
gration wing, says: “From a talent 
perspective, many new roles are 
emerging in app development, con-
nectivity and software engineer-
ing. Technology won’t replace peo-
ple in future factories, but it will 
augment human effort through 
artificial intelligence and ‘co-bots’ 
[robots that work alongside peo-
ple on the shop floor], so finding 
the right balance will be crucial to 
our survival.

“We won’t build factories in the 
future without full digital simula-
tion and we will be increasingly reli-
ant on data for decisions. Our engi-
neers and managers will need to 
continuously develop new capabili-
ties and embrace new tools.” 

Technician at 
Chargemaster’s 
factory in Luton 
building charging 
points for 
electric vehicles

38%

48%

of manufacturing employers 
in the UK say that vacancies 
are hard to fi ll

Make UK 2018

are increasing their recruitment of 
people with transferable skills from 
other industries and sectors
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Technical skills 65% 8%27%

63% 7%30%

55% 6%39%

54% 12%35%

38%53% 8%

52% 10%37%

50% 7%43%

32% 12%56%

29% 14%57%

18% 28%54%

Complex problem-
solving skills 

Cognitive abilities 

Process skills 

Resource 
management 
skills 

Social skills

Content skills 

Sensory abilities

Psychomotor abilities 

Physical abilities

Increase Stay the same Decrease

Percentages may not equal 100 due to rounding

Commercial feature

ew technology is transform-
ing the way products are 
designed and manufactured, 

opening up revolutionary opportuni-
ties as well as creating new challenges 
for industrial businesses. The products’ 
full potential will only be realised, how-
ever, if companies can develop more 
innovative ways to serve customers.

“The issue that many manufacturing 
and industrial businesses are going to 
face is how to get their products, ser-
vices and ideas to market. That is an area 
which the sector could focus on more,” 
argues Peter Matthews, partner at Ernst 
& Young LLP, who heads the UK advanced 
manufacturing and mobility business at 
EY, a professional services organisation.

The challenge is all the greater 
because it comes at a time of eco-
nomic instability, with growth slowing, 
globalisation stalling and political ten-
sions around issues such as Brexit and 
the US-China trade conflict. Against 
this backdrop, companies will be under 
more pressure than ever from inves-
tors to show they can grow their sales, 
which requires an increased focus  
on commercialisation.

Mr Matthews says: “Many compa-
nies’ core strengths are in designing 
and manufacturing groundbreak-
ing products and having great ideas. 
That’s where they spend a lot of their 
budgets and a lot of their time; they 
are very aware of trying to improve 
the efficiency of manufacturing pro-
cesses. The big question is, once 
you have new products and efficient 
manufacturing processes, how do 
you drive growth?”

Digital marketing has become 
essential for growth as the ways busi-
nesses engage with customers have 
changed. The most obvious exam-
ple is digital. With so much informa-
tion now available online, virtually all 
buyers research suppliers’ products 
and offerings before they even talk 
to the sales organisation. That means 
digital marketing becomes much 
more important.

Commercialising 
products and services  
in a digital age
Manufacturers must develop new skills to drive sales growth

“It’s an area where advanced manu-
facturing businesses have a bit more 
work to do compared with consum-
er-led businesses, which have been 
dealing with this for a while,” Mr 
Matthews says.

To improve their customers’ experi-
ence, manufacturing companies need 
to make fuller use of data analytics and 
effective customer relationship man-
agement systems to make sure they 
understand customers’ needs, whether 
these are other businesses or the 
end-consumers. In turn, they need to 
raise the level of skills within their sales 
organisation, so people can use these 
tools effectively and draw the right 
inferences about customers’ priorities.

Manufacturing companies can only 
compete on cost, technology and com-
mercialisation. Commercialisation and 

the routes to market are key, not just 
using new technology to manufacture 
exactly what the customer wants and to 
reflect how they use products, but also 
to think about redesigning routes to 
market to reflect new capabilities, not 
simply traditional assets.

“We need a more agile process to 
reflect what the customer is actually 
asking for. Manufacturing to the custom-
er’s specification is becoming evermore 
important in a world where digital manu-
facturing enables you to be more flexible 
than you might have been 30 years ago,” 
says Mr Matthews.

Customers will be looking for a seam-
less blend of online and offline contact. 
“They are going to be looking for con-
sistency of experience across different 
salespeople, different products and 
different divisions, so they feel as if they 
are dealing with one business. There is 
an increased need for strong account 
management and senior client handlers 
within the sector,” he says. 

In this new world, people recruited into 
manufacturing, as well as customers, 
will be interested in using products and 
services that carry a sense of purpose; 
products which make a genuine differ-
ence to people’s lives.

“The additional challenge for manufac-
turing will be about talent acquisition,” 
Mr Matthews says. “Many of the science, 
technology, engineering and mathemat-
ics skills required are in short supply, so 
companies need to have a very clear pur-
pose that will motivate and inspire a new 
generation who want to use those skills 
to help produce goods which change the 
world for the better.”

For more information on NextWave 
Manufacturing please visit ey.com/mfg
or contact Peter Matthews  
(pmatthews@uk.ey.com)

of the leading manufacturers 
consider enhancing ordering and 
delivery capabilities or multichannel 
strategies among the important 
factors for success in next three years

have invested in developing 
differentiated service offering 
based on customer value to improve 
customer experience

Almost

consider access to specialised skills 
for emerging technologies among the 
important factors for success in next 
few years

IP continuous innovation survey, EY

59%

45%
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Reliable buses  
manufactured in rak
Did you know that a majority of UAE’s 
public transport buses are made in 
Ras Al Khaimah? Ashok Leyland, the 
world’s fourth-largest manufacturer 
of buses makes and supplies buses 
for public transport within the UAE. 
Setting up its base in Ras Al Khaimah 
in 2006, the global brand manu-
factures around 3,000 buses a year 
and supplies them across the Gulf 
Co-operation Council (GCC).

Delightful tea blends from  
rak to the world
Did you know that one of the world’s 
top five tea brands blends its prod-
ucts in Ras Al Khaimah? From its 
manufacturing plant in the emirate, 
the UK brand Ahmad Tea produces 
a whopping 14 million kilograms of 
delightful tea blends every year, 
which are exported to 80 countries 
around the world. 

Ceramics from rak beautify  
iconic landmarks
The UAE’s Burj Khalifa, Burj Al Arab 
and Ferrari World are iconic archi-
tectural benchmarks. But did you 
know that they all feature ceramic 
products manufactured in Ras Al 
Khaimah? Yes, by RAK Ceramics, one 
of the largest ceramics brands in the 
world. The UAE brand distributes 116 
million square metres of tiles, five 
million pieces of sanitaryware, 24 
million pieces of porcelain tableware 
and one million pieces of faucets 
globally every year.

Personal care products  
distributed from rak
Did you know that Ras Al Khaimah is a 
manufacturing hub for personal care 
products? Dabur Naturelle, part of 
the Dabur Group, one of India’s larg-
est manufacturers of personal care 
products, has been operating from 
Ras Al Khaimah and supplying to the 
Middle East and North Africa since 
2007. Its wide range of products 
include everything from toothpaste 
to hair and skincare products.

Authentic italian cheese  
perfected in rak
That’s right. Authentic creamy 
mozzarella is produced in RAK by 
Italfood, one of the most popular 
brands of cheese in Italy. The com-
pany has been supplying to house-
holds, restaurants and hotels in the 
UAE and GCC from their RAK factory 
since 2010. The secret to its light, 
creamy cheese? Italfood only uses 

Best global brands  
call RAK home

high-quality ingredients and the very 
best milk from UAE farms to make  
its products.

Common factor
These brands are among the world’s 
best. But do you know what they all 
have in common? Apart from being 
in RAK, they all have chosen Ras Al 
Khaimah Economic Zone (RAKEZ) 
as their operational base. It is RAK’s 
world-class industrial hub that caters 
for more than 50 industries, includ-
ing automotive, glass and ceramics, 
food and beverage, pharmaceuti-
cals, cement, packing and packaging, 
robotics, and many more.

RAKEZ’s cost-effective industrial 
solutions have attracted more than 
770 global manufacturers from var-
ious industries, which are all now 
operating from state-of-the-art 
warehouses and plots of land across 
three specialised industrial zones in 
proximity to major logistical hubs. 

From the world’s best ceramics to the finest teas 
brewed around the globe, Ras Al Khaimah (RAK) in the 
United Arab Emirates (UAE) has attracted an impressive 
list of global brands to set up shop on its shores

That’s definitely every manufactur-
er’s dream.

More than this, RAKEZ offers sim-
plified processes as well as a wide 
range of premier services in one-stop 
shops. From licensing, visa, leasing 
and other support services, inves-
tors can accomplish everything in 
one location. RAKEZ one-stop shops 
also serve as a focal point to various 
government entities, making it easier 
for companies to process govern-
ment-related approvals. 

Recognised by fDi Global Free 
Zones of the Year 2018 for its effort 
in reducing red tape, RAKEZ offers 
global investors an enhanced level of 
ease of doing business. 

If you wish to expand your industrial 
operations to RAKEZ please call  
+971 7 204 1111 or toll free (UAE)  
on 800 RAKEZ (72539), or visit  
www.rakez.com

ABOVE
Ashok Leyland’s 
production facility 
in Ras Al Khaimah, 
UAE

LEFT
Ahmad Tea’s 
production facility 
in Ras Al Khaimah, 
UAE

https://www.ey.com/en_gl/advanced-manufacturing
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Electric car market in turmoil  
with green levy in jeopardy

s it stands, buyers of new 
electric and hybrid vehi-
cles in America can claim 

back a federal tax credit of up to 
$7,500 on their purchase. The offer is 
an Obama-era initiative, which was 
designed to get more environmen-
tally friendly vehicles on the road 
and stimulate the US car manufac-
turing economy. 

But at a November 2018 press con-
ference, National Economic Council 
director Larry Kudlow said President 
Trump planned to end the incentive 
“in the near future”. When pressed, 

he was reported to have mooted  
a 2020 or 2021 cut-off. 

Currently, a maximum of 200,000 
vehicles per manufacturer qualify 
for the deal. Tesla was the first to hit 
the cap in the autumn of 2018 and 
General Motors followed soon after 
in December 2018. Other manufac-
turers with electric vehicle (EV) offer-
ings, including Nissan, Ford, BMW 
and Toyota, are thought to have tens 
of thousands of cars still to sell before 
they hit 200,000 units.

Without the bait of a generous tax 
rebate to offer potential EV converts, 
do these manufacturers stand to lose 
a lot of business in the coming years? 
Joel Levin, executive director of 

General assembly 
of the Tesla Model 
3 at a factory in 
Fremont, California

California-based EV advocacy group 
Plug-In America, says the future is 
uncertain. He is sceptical whether 
a ban on the tax credit could be 
enacted in the timeframe Mr Kudlow 
has indicated, if at all. 

Mr Levin concedes that anti-subsidy  
sentiment is strong in some quar-
ters on Capitol Hill. “There are a few 
members of Congress who would 
like to kill the tax credit right now. 
But I think that's very unlikely,” he 
says, because axing the credit would 
probably require an Act of Congress 
to remove or amend existing law. 

At the same time as the largely 
Republican-backed desire to end 
the tax credit, there is a Democrat-
led movement to extend it to 2028. 
“That actually has a lot of interest 
in Congress. There's a lot of politi-
cal support for it,” says Mr Levin. Yet 
steering more EVs on to America’s 
roads requires more than convincing 
lawmakers in the corridors of power. 
Getting the country’s voters of  
all persuasions on side will be just as 
important to future sales growth.

Making the business case for 
EVs to consumers is 
key. Mr Levin 

says: “If the US wants to be manu-
facturing cars in 20 years, we need 
to get in front of electric technol-
ogy. Otherwise, cars are going to be 
built in Germany and China because 
they're both making vast, vast 
investments in EV. If we don't, we'll 
be buying our cars from them. When 
we talk to people from the Midwest 
– Ohio, Michigan – states, where 
there's a lot of auto manufacturing, 
our argument is that this is the tech-
nology of the future for cars. No one 
really disputes that at this point.”

Even if the tax credits are can-
celled, he points out that for the 
majority of the US EV market’s clien-
tele, $7,500 represents small change. 
The most popular brand, Tesla, sells 
cars which are largely the preserve of 
the wealthy. The most basic model 
starts at around $35,000, but most 
cost upwards of $100,000. 

Mr Levin says for consumers able 
to part with this kind of cash, “a 
$7,500 tax credit is nice to have, 
but it's probably not going 
to be a core part of your 

decision”. Instead, a tax credit cull 
would have a greater impact on sales 
of the cheaper vehicles, hitting driv-
ers on lower incomes. He says: “Look 
at Nissan’s Leaf EV model, which 
retails at about $30,000; if you can 
chop $7,500 off that price using a tax 
credit, that will make a big difference 
to your customer.”

If the tax credit is axed, Mr Levin 
says: “It would hurt the industry, but 
I don't think it would kill the US EV 
market; it would slow it down.”

Tom Wood, chief executive of 
used-vehicle database Cazana, says 
if the credit is cancelled, it could have 
the effect on ramping up sales of sec-
ond-hand EVs. This is a trend which 
is already playing out in the UK. 
Grants for buying a hybrid or all-elec-
tric vehicle were slashed in the UK 
last October and since then “the sec-
ondary car market is showing a rise 
in the pricing of plug-in hybrid vehi-
cles”, he says. 

As EV technology prices fall and 
uptake rises, Mr Wood believes the 
greater challenge lies in making 
sure the battery charging infra-
structure is in place to support mar-
ket growth. “I think tax credits are 
getting less important,” he says. 
“It’s a nice marketing thing to be 
able to use, but the economics of 
EVs is stacking up on its own now. 
The problem in the US is that it is a 
big country and people drive long 
distances. That’s what the automo-
tive industry now needs to crack: 
the infrastructure.” 
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Inside EVs 2019

President Donald Trump is considering 
axing a generous tax credit designed to 
encourage electric vehicle sales in the 
United States. If it happens, green car 
manufacturers could face a rocky future

If the US wants to be 
manufacturing cars 
in 20 years, we need 
to get in front of 
electric technology

US ELECTRIC CAR SALES BY MONTH
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e speak to British manufac-
turers every day, with a full 
understanding of the oppor-

tunities offered by Industry 4.0, a 
fourth industrial revolution. Executive 
awareness is growing as our leaders 
get the message that technology and 
having a connected operation gives 
their businesses the ability to become 
more profitable, thrive, stay competi-
tive and win globally.

It has long been recognised that 
manufacturing provides huge value to 
the UK economy. It has the potential 
to solve many of our future challenges: 
economic, societal and environmen-
tal. British manufacturers have the 
potential to provide solutions to wide- 
ranging, long-term challenges and reap 
the commercial benefits.

And British manufacturing is still a 
success story. According to recent sta-
tistics from the manufacturers’ organi-
sation Make UK, the UK is the ninth larg-
est manufacturing nation in the world, 

responsible for 10 per cent of total UK 
output. Manufacturing also makes up 
45 per cent of UK exports, totalling 
£275 billion.

But there are various economic, 
political and social challenges at home 
and abroad. Brexit has been front of 
mind for many British manufacturers 
since people voted in favour of leav-
ing the European Union in 2016. British 
manufacturers are understandably 
worried about a potential end to tariff- 
free trade, although others see oppor-
tunity to do more business in other 
markets including the United States 
and China.

However, any economic hit from 
Brexit must be taken into context 
when compared to the effect that 
digital disruption is having on manu-
facturing. Our businesses can navi-
gate the uncertain world of tomorrow 
by innovating and evolving, explor-
ing new customers and markets with 
unlimited potential when it comes to 
growth and profitability.

It’s why technology and innovation 
through digital transformation must be 
our main focus, as it’s the way British 
manufacturers can remain internation-
ally competitive and relevant in a market 
that is rapidly being reshaped. 

We must look at creating new value 
with their customers, whether that’s 
through new products, services or reve-
nue streams. The benefits can be huge, 
whether it’s through increases in pro-
ductivity and efficiency or providing 
better experiences.

A strong digital foundation enables a 
business to accelerate without whole-
sale disruption, as well as provide the 
ability to respond to new opportunities 
and threats, whatever they may be. It 
unlocks new opportunities for invest-
ment and even drive job creation.

We’re living in a time where constant 
connectivity is the norm, in the midst of 
Industry 4.0, when major innovations in 
technologies are coming into maturity 
at the same time. Powered by the cloud, 
British manufacturers can integrate 
both the physical and virtual worlds to 
enable powerful new ways of working. 
Examples include:

Big data and advanced analytics
It has always been important to man-
ufacturers that they remove waste 
and variability in processes, increas-
ing efficiency and productivity, and in 
turn increasing the quality of products. 
Advanced analytics enables manufac-
turers to look at historical data, iden-
tify patterns and relationships, and 
optimise processes.

Internet of things
Sensors and real-time analytics have rev-
olutionised the consumer world, but it’s 
in heavy industries such as manufactur-
ing where networked sensors and intelli-
gence devices have already made a deep 
impact in transforming traditional supply 
chains into dynamic connected systems.

Artificial intelligence and automation
Automation is already widely used in 
manufacturing as many businesses 
incorporate industrial robots to assem-
ble, test and package products. However, 
advances in artificial intelligence may 
revolutionise the way manufacturers do 
business, enhancing and extending the 
capabilities of humans.

Blockchain
Manufacturers see blockchain as a tech-
nology which can create smarter and 
more secure supply chains, tracking the 
journey of products through clear and 
solid audit trails and real-time visibility. 
This can help ease compliance, traceabil-
ity and safety pressures, as well as address 
efficiency and customer-service issues.

What should British manufacturers do?
British manufacturers must get the 
basics right, ensuring people, processes 
and solutions have a proper foundation. 
This could mean identifying priorities, 
what’s driving them and how they’re 
approaching them, with a strategic end-
to-end mindset. There are four specific 
areas we need to focus on:

People
Although many news headlines 

focus on the effect Brexit may have on 
the numbers of EU workers coming to 
the UK for work, the bigger long-term 
issue is what types of job will be needed 
in the future with Industry 4.0, particu-
larly with an eye on automation and 
artificial intelligence. Traditional manu-
facturing will certainly need to be aug-
mented with programming and analytical 
skills, for example.

Software
Creation of software applications 

will drive Industry 4.0. This includes 
the use of modern enterprise resource 
planning systems, which can integrate 
all areas of a manufacturing business, 
such as inventory, sales and finance. 
With a single database, manufacturers 
can interpret data and provide insight 
in real time. This market is increas-
ing, with cloud-based systems recog-
nised as making manufacturers of all 
sizes agile, efficient and productive. 

Hardware
Software is nothing without hard-

ware, particularly in manufacturing 
where the physical and virtual worlds 
must integrate to create products. In 
digital manufacturing, there are numer-
ous examples of hardware and software 
working in harmony, but 3D printing is a 
particularly interesting example of how 
materials can be joined or solidified to 
create objects under computer control. 

Connectivity
Without connectivity through 

the cloud, Industry 4.0 is simply not 
possible. There would be no internet 
of things, no interaction of devices 
and no power source to drive inno-
vation, as steam and electricity 
did in the past. It offers manufac-
turers benefits such as short lead 
times, on-demand production and 
mass customisation. Connectivity 
gives all businesses the potential to 
become global players.

British manufacturers must not 
wait and see. They need to reach 
out and grab the opportunities that 
are there. Global competition will 
not stand still. Competitors world-
wide will be forging their own path 
towards digital transformation 
and a new business landscape. We 
must prioritise our biggest chal-
lenges and explore how technol-
ogy can keep us competitive in a  
changing world.

For more information please visit 
www.sage.com/en-gb/industry/
manufacturing/

Fourth industrial revolution 
can be UK Brexit lifeline
Industry 4.0 enables British 
manufacturers to thrive and remain 
competitive in an unstable world
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anufacturing is a moneymaker 
for the UK. Contributing some 
11 per cent of total economic 

value, the sector makes more than £1 in 
every £10 going into the nation’s pocket.

What’s more, the public know this to 
be true: some 70 per cent agree the UK 
cannot tackle future problems without a 
strong manufacturing sector, according 
to a survey carried out for Make UK, The 
Manufacturers’ Organisation.

For all its success, however,  
manufacturing in the UK needs to 
develop and change, if it is to con-
tinue as a driving economic force for  
future generations.

The good news is that the sector is 
not short of ideas. Visiting hundreds 
of manufacturing businesses over the 
last 12 months, Make UK chief executive 
Stephen Phipson has been struck by 
the level of clever innovation happen-
ing all around the country. “Whether 
big or small, every enterprise has an 
innovation story to tell. How they have 
survived and thrived is often down to 

thinking differently about both prod-
uct and process,” he says.

“As a result, this differentiator comes 
through very strongly for the UK in our 
brand reputation within export markets. 
Innovation is our unique selling point; 
innovation in everything we do.”

Manufactured goods account for 
about 44 per cent of total UK exports 
and this revenue stream is a magnet for 
inward investment. It is why so many 
household global names are here.

The latest figures put the UK ninth in 
the world for manufacturing by value 
of output; however, this story is not 
well understood by the general public. 
In fact, the same survey respondents, 
who consider the sector important to 
the nation’s economic future, actually 
guessed the country came as low as 56th 
in the rankings, a position currently held 
by Kazakhstan.

Indeed, problems with public percep-
tions of the manufacturing sector are 
proving a significant obstacle to progress 
in the UK. For instance, only 17 per cent 

of people surveyed realise average earn-
ings in manufacturing exceed those in 
the wider economy.

This failure to communicate carries 
potentially serious consequences in 
terms of human resource. Manufacturing 
already employs around 2.7 million 
people in the UK and rising demand for 
engineering skills could mean as many 
as 265,000 new recruits a year through 
to 2024. Getting and keeping sufficient 
skilled bodies on board, therefore, calls 
for significant uplift in attraction and 
retention of talent, plus retraining.

The challenge begins with the educa-
tion system, right from primary school 
level upwards, argues Mr Phipson. “We 
need to attract young people into this 
profession. However, over the last couple 
of decades, design and technology in 

schools has almost disappeared, with 
the system skewed towards getting more 
and more people into university. The 
upshot is a gap in intermediate techni-
cian-level skills,” he says.

“This skills gap has largely been filled 
by the free movement of labour from 
Europe, with a lot of the 300,000 EU 
nationals currently employed in man-
ufacturing working as toolmakers, 
machine-setters, CNC [computer 
numerical control] programmers and 
the like.”

With Brexit on the horizon, how-
ever, availability of this supplementary 
skills resource hangs in the balance. 
Therefore, manufacturers are increas-
ingly looking for learners with a combina-
tion of vocational and academic profiles, 
which is what makes degree apprentice-
ships so attractive.

Complicating recruitment matters 
more, though, gender balance has also 
been a workforce issue in manufactur-
ing, historically. National statistics show 
women only make up 24 per cent of 
employees, barely one in four. They rep-
resent just 11 per cent of engineers and 15 
per cent of engineering graduates.

While the sector itself is responding, 
greater urgency is needed, as well as a 
more systemic approach to working with 
educators and policymakers to address 
structural issues.

The recent Reinventing the 
Manufacturing Workforce report from 
Make UK revealed the majority of man-
ufacturers, some 72 per cent, are intro-
ducing or continuing formal appren-
ticeships to help secure the skills for 
the future. Slightly more are offering 
agile ways of working to retain existing 
employees, plus over half offer flexible 
forms of employment.

Altogether, developing a modern, 
youthful, diverse and appropriately 
skilled workforce fit for 2019, Brexit 
and beyond calls for something of 
an image makeover on the part of UK 
manufacturing. Spearheading this 
charge will be Make UK, pioneering a 
proactive stance to update percep-
tions and broaden appeal.

Core to a new vision for the sector is 
the positive impact of the fourth indus-
trial revolution (4IR). Digitisation is trans-
forming much of manufacturing already 

and its influence will only continue to 
disrupt the world market, in a good way, 
explains Mr Phipson. “Overwhelmingly, 
4IR provides a fantastic opportunity for 
the sector in the UK. In truth, we have 
lagged behind somewhat on digitisa-
tion, but that future catch-up factor only 
serves to make the size of the prize even 
bigger,” he says.

“Digitisation is not just the domain 
of major players, though. Investment 
of £1,000 in smart sensors on a CNC 
machine could harvest data and double 
SME [small and medium-sized enter-
prise] productivity within a month.

“Change at scale and pace will, how-
ever, require substantial reskilling of an 
existing workforce new to such areas as 
data analytics. Therefore, we are very 
pleased that government policy under 
the Industrial Strategy is supporting this 
with the Made Smarter initiative and £147 
million of allocated budget to help tech-
nology diffusion become a reality up and 
down the supply chain.”

Make UK research suggests 43 per cent 
of manufacturers have moved beyond 
the initial conception phase on 4IR into 
the evolution phase, where current 
business practice is optimised with new 
technologies. In short, they have moved 
from thinking to doing. That still leaves a 
majority yet to invest. For UK manufac-
turing to remain a future moneymaker, 
however, 4IR is a must. The future is ines-
capably digital. 

Mr Phipson concludes: “The effects 
of digitisation are going to touch 
everything. Instant mass customisation 
of products means manufacturing in real 
time, on demand, using state-of-the-art 
technology, such as 3D printing. It will 
revolutionise the way we make things.

“While the risk is real, the opportunity 
is huge. With our genius for innovation, 
backed by a consistent policy frame-
work, plus an image makeover, 4IR is a 
new dawn for manufacturing in the UK.”

For more information please visit
makeuk.org

New digital 
dawn for UK 
manufacturing
Digitisation of manufacturing is key 
to unlocking future wealth for the 
UK economy 

M

4IR BARRIERS DEPEND ON WHERE FIRMS ARE ON THEIR JOURNEY

Barriers companies have experienced, or anticipate experiencing, when adopting 4IR technologies and techniques

Make UK Manufacturing Outlook Survey 2018 Q2

Lack of skills within business 
for implementation

Data compatibility between systems

Culture within our business 
towards change

Not understanding how the 
technologies can help our business

Lack of available finance to invest

Cybersecurity concerns

Unable to build a case for investment

Not knowing where to go  
for information

Lack of buy-in from management

Lack of buy-in from employees

5% 20% 35%10% 25% 40%15% 30% 45%0%

EvolutionConceptionPre-conception

The BioStore™ II 
automated sample 
management and 
biological storage 
system, at Brooks 
Life Sciences 
in Manchester. 
Photograph taken by 
Greg Harding, winner 
in the Professional 
Future Technology 
category of the Make 
UK Photography 
Competition 2018

https://www.sage.com/en-gb/industry/manufacturing/
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Electric car market in turmoil  
with green levy in jeopardy

s it stands, buyers of new 
electric and hybrid vehi-
cles in America can claim 

back a federal tax credit of up to 
$7,500 on their purchase. The offer is 
an Obama-era initiative, which was 
designed to get more environmen-
tally friendly vehicles on the road 
and stimulate the US car manufac-
turing economy. 

But at a November 2018 press con-
ference, National Economic Council 
director Larry Kudlow said President 
Trump planned to end the incentive 
“in the near future”. When pressed, 

he was reported to have mooted  
a 2020 or 2021 cut-off. 

Currently, a maximum of 200,000 
vehicles per manufacturer qualify 
for the deal. Tesla was the first to hit 
the cap in the autumn of 2018 and 
General Motors followed soon after 
in December 2018. Other manufac-
turers with electric vehicle (EV) offer-
ings, including Nissan, Ford, BMW 
and Toyota, are thought to have tens 
of thousands of cars still to sell before 
they hit 200,000 units.

Without the bait of a generous tax 
rebate to offer potential EV converts, 
do these manufacturers stand to lose 
a lot of business in the coming years? 
Joel Levin, executive director of 

General assembly 
of the Tesla Model 
3 at a factory in 
Fremont, California

California-based EV advocacy group 
Plug-In America, says the future is 
uncertain. He is sceptical whether 
a ban on the tax credit could be 
enacted in the timeframe Mr Kudlow 
has indicated, if at all. 

Mr Levin concedes that anti-subsidy  
sentiment is strong in some quar-
ters on Capitol Hill. “There are a few 
members of Congress who would 
like to kill the tax credit right now. 
But I think that's very unlikely,” he 
says, because axing the credit would 
probably require an Act of Congress 
to remove or amend existing law. 

At the same time as the largely 
Republican-backed desire to end 
the tax credit, there is a Democrat-
led movement to extend it to 2028. 
“That actually has a lot of interest 
in Congress. There's a lot of politi-
cal support for it,” says Mr Levin. Yet 
steering more EVs on to America’s 
roads requires more than convincing 
lawmakers in the corridors of power. 
Getting the country’s voters of  
all persuasions on side will be just as 
important to future sales growth.

Making the business case for 
EVs to consumers is 
key. Mr Levin 

says: “If the US wants to be manu-
facturing cars in 20 years, we need 
to get in front of electric technol-
ogy. Otherwise, cars are going to be 
built in Germany and China because 
they're both making vast, vast 
investments in EV. If we don't, we'll 
be buying our cars from them. When 
we talk to people from the Midwest 
– Ohio, Michigan – states, where 
there's a lot of auto manufacturing, 
our argument is that this is the tech-
nology of the future for cars. No one 
really disputes that at this point.”

Even if the tax credits are can-
celled, he points out that for the 
majority of the US EV market’s clien-
tele, $7,500 represents small change. 
The most popular brand, Tesla, sells 
cars which are largely the preserve of 
the wealthy. The most basic model 
starts at around $35,000, but most 
cost upwards of $100,000. 

Mr Levin says for consumers able 
to part with this kind of cash, “a 
$7,500 tax credit is nice to have, 
but it's probably not going 
to be a core part of your 

decision”. Instead, a tax credit cull 
would have a greater impact on sales 
of the cheaper vehicles, hitting driv-
ers on lower incomes. He says: “Look 
at Nissan’s Leaf EV model, which 
retails at about $30,000; if you can 
chop $7,500 off that price using a tax 
credit, that will make a big difference 
to your customer.”

If the tax credit is axed, Mr Levin 
says: “It would hurt the industry, but 
I don't think it would kill the US EV 
market; it would slow it down.”

Tom Wood, chief executive of 
used-vehicle database Cazana, says 
if the credit is cancelled, it could have 
the effect on ramping up sales of sec-
ond-hand EVs. This is a trend which 
is already playing out in the UK. 
Grants for buying a hybrid or all-elec-
tric vehicle were slashed in the UK 
last October and since then “the sec-
ondary car market is showing a rise 
in the pricing of plug-in hybrid vehi-
cles”, he says. 

As EV technology prices fall and 
uptake rises, Mr Wood believes the 
greater challenge lies in making 
sure the battery charging infra-
structure is in place to support mar-
ket growth. “I think tax credits are 
getting less important,” he says. 
“It’s a nice marketing thing to be 
able to use, but the economics of 
EVs is stacking up on its own now. 
The problem in the US is that it is a 
big country and people drive long 
distances. That’s what the automo-
tive industry now needs to crack: 
the infrastructure.” 
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Inside EVs 2019

President Donald Trump is considering 
axing a generous tax credit designed to 
encourage electric vehicle sales in the 
United States. If it happens, green car 
manufacturers could face a rocky future

If the US wants to be 
manufacturing cars 
in 20 years, we need 
to get in front of 
electric technology

US ELECTRIC CAR SALES BY MONTH
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e speak to British manufac-
turers every day, with a full 
understanding of the oppor-

tunities offered by Industry 4.0, a 
fourth industrial revolution. Executive 
awareness is growing as our leaders 
get the message that technology and 
having a connected operation gives 
their businesses the ability to become 
more profitable, thrive, stay competi-
tive and win globally.

It has long been recognised that 
manufacturing provides huge value to 
the UK economy. It has the potential 
to solve many of our future challenges: 
economic, societal and environmen-
tal. British manufacturers have the 
potential to provide solutions to wide- 
ranging, long-term challenges and reap 
the commercial benefits.

And British manufacturing is still a 
success story. According to recent sta-
tistics from the manufacturers’ organi-
sation Make UK, the UK is the ninth larg-
est manufacturing nation in the world, 

responsible for 10 per cent of total UK 
output. Manufacturing also makes up 
45 per cent of UK exports, totalling 
£275 billion.

But there are various economic, 
political and social challenges at home 
and abroad. Brexit has been front of 
mind for many British manufacturers 
since people voted in favour of leav-
ing the European Union in 2016. British 
manufacturers are understandably 
worried about a potential end to tariff- 
free trade, although others see oppor-
tunity to do more business in other 
markets including the United States 
and China.

However, any economic hit from 
Brexit must be taken into context 
when compared to the effect that 
digital disruption is having on manu-
facturing. Our businesses can navi-
gate the uncertain world of tomorrow 
by innovating and evolving, explor-
ing new customers and markets with 
unlimited potential when it comes to 
growth and profitability.

It’s why technology and innovation 
through digital transformation must be 
our main focus, as it’s the way British 
manufacturers can remain internation-
ally competitive and relevant in a market 
that is rapidly being reshaped. 

We must look at creating new value 
with their customers, whether that’s 
through new products, services or reve-
nue streams. The benefits can be huge, 
whether it’s through increases in pro-
ductivity and efficiency or providing 
better experiences.

A strong digital foundation enables a 
business to accelerate without whole-
sale disruption, as well as provide the 
ability to respond to new opportunities 
and threats, whatever they may be. It 
unlocks new opportunities for invest-
ment and even drive job creation.

We’re living in a time where constant 
connectivity is the norm, in the midst of 
Industry 4.0, when major innovations in 
technologies are coming into maturity 
at the same time. Powered by the cloud, 
British manufacturers can integrate 
both the physical and virtual worlds to 
enable powerful new ways of working. 
Examples include:

Big data and advanced analytics
It has always been important to man-
ufacturers that they remove waste 
and variability in processes, increas-
ing efficiency and productivity, and in 
turn increasing the quality of products. 
Advanced analytics enables manufac-
turers to look at historical data, iden-
tify patterns and relationships, and 
optimise processes.

Internet of things
Sensors and real-time analytics have rev-
olutionised the consumer world, but it’s 
in heavy industries such as manufactur-
ing where networked sensors and intelli-
gence devices have already made a deep 
impact in transforming traditional supply 
chains into dynamic connected systems.

Artificial intelligence and automation
Automation is already widely used in 
manufacturing as many businesses 
incorporate industrial robots to assem-
ble, test and package products. However, 
advances in artificial intelligence may 
revolutionise the way manufacturers do 
business, enhancing and extending the 
capabilities of humans.

Blockchain
Manufacturers see blockchain as a tech-
nology which can create smarter and 
more secure supply chains, tracking the 
journey of products through clear and 
solid audit trails and real-time visibility. 
This can help ease compliance, traceabil-
ity and safety pressures, as well as address 
efficiency and customer-service issues.

What should British manufacturers do?
British manufacturers must get the 
basics right, ensuring people, processes 
and solutions have a proper foundation. 
This could mean identifying priorities, 
what’s driving them and how they’re 
approaching them, with a strategic end-
to-end mindset. There are four specific 
areas we need to focus on:

People
Although many news headlines 

focus on the effect Brexit may have on 
the numbers of EU workers coming to 
the UK for work, the bigger long-term 
issue is what types of job will be needed 
in the future with Industry 4.0, particu-
larly with an eye on automation and 
artificial intelligence. Traditional manu-
facturing will certainly need to be aug-
mented with programming and analytical 
skills, for example.

Software
Creation of software applications 

will drive Industry 4.0. This includes 
the use of modern enterprise resource 
planning systems, which can integrate 
all areas of a manufacturing business, 
such as inventory, sales and finance. 
With a single database, manufacturers 
can interpret data and provide insight 
in real time. This market is increas-
ing, with cloud-based systems recog-
nised as making manufacturers of all 
sizes agile, efficient and productive. 

Hardware
Software is nothing without hard-

ware, particularly in manufacturing 
where the physical and virtual worlds 
must integrate to create products. In 
digital manufacturing, there are numer-
ous examples of hardware and software 
working in harmony, but 3D printing is a 
particularly interesting example of how 
materials can be joined or solidified to 
create objects under computer control. 

Connectivity
Without connectivity through 

the cloud, Industry 4.0 is simply not 
possible. There would be no internet 
of things, no interaction of devices 
and no power source to drive inno-
vation, as steam and electricity 
did in the past. It offers manufac-
turers benefits such as short lead 
times, on-demand production and 
mass customisation. Connectivity 
gives all businesses the potential to 
become global players.

British manufacturers must not 
wait and see. They need to reach 
out and grab the opportunities that 
are there. Global competition will 
not stand still. Competitors world-
wide will be forging their own path 
towards digital transformation 
and a new business landscape. We 
must prioritise our biggest chal-
lenges and explore how technol-
ogy can keep us competitive in a  
changing world.

For more information please visit 
www.sage.com/en-gb/industry/
manufacturing/

Fourth industrial revolution 
can be UK Brexit lifeline
Industry 4.0 enables British 
manufacturers to thrive and remain 
competitive in an unstable world
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anufacturing is a moneymaker 
for the UK. Contributing some 
11 per cent of total economic 

value, the sector makes more than £1 in 
every £10 going into the nation’s pocket.

What’s more, the public know this to 
be true: some 70 per cent agree the UK 
cannot tackle future problems without a 
strong manufacturing sector, according 
to a survey carried out for Make UK, The 
Manufacturers’ Organisation.

For all its success, however,  
manufacturing in the UK needs to 
develop and change, if it is to con-
tinue as a driving economic force for  
future generations.

The good news is that the sector is 
not short of ideas. Visiting hundreds 
of manufacturing businesses over the 
last 12 months, Make UK chief executive 
Stephen Phipson has been struck by 
the level of clever innovation happen-
ing all around the country. “Whether 
big or small, every enterprise has an 
innovation story to tell. How they have 
survived and thrived is often down to 

thinking differently about both prod-
uct and process,” he says.

“As a result, this differentiator comes 
through very strongly for the UK in our 
brand reputation within export markets. 
Innovation is our unique selling point; 
innovation in everything we do.”

Manufactured goods account for 
about 44 per cent of total UK exports 
and this revenue stream is a magnet for 
inward investment. It is why so many 
household global names are here.

The latest figures put the UK ninth in 
the world for manufacturing by value 
of output; however, this story is not 
well understood by the general public. 
In fact, the same survey respondents, 
who consider the sector important to 
the nation’s economic future, actually 
guessed the country came as low as 56th 
in the rankings, a position currently held 
by Kazakhstan.

Indeed, problems with public percep-
tions of the manufacturing sector are 
proving a significant obstacle to progress 
in the UK. For instance, only 17 per cent 

of people surveyed realise average earn-
ings in manufacturing exceed those in 
the wider economy.

This failure to communicate carries 
potentially serious consequences in 
terms of human resource. Manufacturing 
already employs around 2.7 million 
people in the UK and rising demand for 
engineering skills could mean as many 
as 265,000 new recruits a year through 
to 2024. Getting and keeping sufficient 
skilled bodies on board, therefore, calls 
for significant uplift in attraction and 
retention of talent, plus retraining.

The challenge begins with the educa-
tion system, right from primary school 
level upwards, argues Mr Phipson. “We 
need to attract young people into this 
profession. However, over the last couple 
of decades, design and technology in 

schools has almost disappeared, with 
the system skewed towards getting more 
and more people into university. The 
upshot is a gap in intermediate techni-
cian-level skills,” he says.

“This skills gap has largely been filled 
by the free movement of labour from 
Europe, with a lot of the 300,000 EU 
nationals currently employed in man-
ufacturing working as toolmakers, 
machine-setters, CNC [computer 
numerical control] programmers and 
the like.”

With Brexit on the horizon, how-
ever, availability of this supplementary 
skills resource hangs in the balance. 
Therefore, manufacturers are increas-
ingly looking for learners with a combina-
tion of vocational and academic profiles, 
which is what makes degree apprentice-
ships so attractive.

Complicating recruitment matters 
more, though, gender balance has also 
been a workforce issue in manufactur-
ing, historically. National statistics show 
women only make up 24 per cent of 
employees, barely one in four. They rep-
resent just 11 per cent of engineers and 15 
per cent of engineering graduates.

While the sector itself is responding, 
greater urgency is needed, as well as a 
more systemic approach to working with 
educators and policymakers to address 
structural issues.

The recent Reinventing the 
Manufacturing Workforce report from 
Make UK revealed the majority of man-
ufacturers, some 72 per cent, are intro-
ducing or continuing formal appren-
ticeships to help secure the skills for 
the future. Slightly more are offering 
agile ways of working to retain existing 
employees, plus over half offer flexible 
forms of employment.

Altogether, developing a modern, 
youthful, diverse and appropriately 
skilled workforce fit for 2019, Brexit 
and beyond calls for something of 
an image makeover on the part of UK 
manufacturing. Spearheading this 
charge will be Make UK, pioneering a 
proactive stance to update percep-
tions and broaden appeal.

Core to a new vision for the sector is 
the positive impact of the fourth indus-
trial revolution (4IR). Digitisation is trans-
forming much of manufacturing already 

and its influence will only continue to 
disrupt the world market, in a good way, 
explains Mr Phipson. “Overwhelmingly, 
4IR provides a fantastic opportunity for 
the sector in the UK. In truth, we have 
lagged behind somewhat on digitisa-
tion, but that future catch-up factor only 
serves to make the size of the prize even 
bigger,” he says.

“Digitisation is not just the domain 
of major players, though. Investment 
of £1,000 in smart sensors on a CNC 
machine could harvest data and double 
SME [small and medium-sized enter-
prise] productivity within a month.

“Change at scale and pace will, how-
ever, require substantial reskilling of an 
existing workforce new to such areas as 
data analytics. Therefore, we are very 
pleased that government policy under 
the Industrial Strategy is supporting this 
with the Made Smarter initiative and £147 
million of allocated budget to help tech-
nology diffusion become a reality up and 
down the supply chain.”

Make UK research suggests 43 per cent 
of manufacturers have moved beyond 
the initial conception phase on 4IR into 
the evolution phase, where current 
business practice is optimised with new 
technologies. In short, they have moved 
from thinking to doing. That still leaves a 
majority yet to invest. For UK manufac-
turing to remain a future moneymaker, 
however, 4IR is a must. The future is ines-
capably digital. 

Mr Phipson concludes: “The effects 
of digitisation are going to touch 
everything. Instant mass customisation 
of products means manufacturing in real 
time, on demand, using state-of-the-art 
technology, such as 3D printing. It will 
revolutionise the way we make things.

“While the risk is real, the opportunity 
is huge. With our genius for innovation, 
backed by a consistent policy frame-
work, plus an image makeover, 4IR is a 
new dawn for manufacturing in the UK.”

For more information please visit
makeuk.org

New digital 
dawn for UK 
manufacturing
Digitisation of manufacturing is key 
to unlocking future wealth for the 
UK economy 

M

4IR BARRIERS DEPEND ON WHERE FIRMS ARE ON THEIR JOURNEY

Barriers companies have experienced, or anticipate experiencing, when adopting 4IR technologies and techniques

Make UK Manufacturing Outlook Survey 2018 Q2

Lack of skills within business 
for implementation

Data compatibility between systems

Culture within our business 
towards change

Not understanding how the 
technologies can help our business

Lack of available finance to invest

Cybersecurity concerns

Unable to build a case for investment

Not knowing where to go  
for information

Lack of buy-in from management

Lack of buy-in from employees

5% 20% 35%10% 25% 40%15% 30% 45%0%

EvolutionConceptionPre-conception

The BioStore™ II 
automated sample 
management and 
biological storage 
system, at Brooks 
Life Sciences 
in Manchester. 
Photograph taken by 
Greg Harding, winner 
in the Professional 
Future Technology 
category of the Make 
UK Photography 
Competition 2018

https://www.sage.com/en-gb/industry/manufacturing/


R A C O N T E U R . N E TF U T U R E  O F  M A N U F A C T U R I N G 1110

AU
TO

M
AT

IO
N

’S
 IM

PA
C

T 
O

N
 T

H
E 

JO
BS

 M
AR

KE
T 

W
IL

L 
ST

AR
T 

TO
 B

E 
FE

LT
 F

RO
M

 T
H

E 
M

ID
-2

02
0S

Sh
ar

e 
of

 jo
bs

 w
ith

 a
 h

ig
h 

po
te

nt
ia

l o
f a

ut
om

at
io

n

20
16

1-
50

0%
20

%
40

%
60

%
80

%
10

0%

51
-1

00

10
1-

25
0

25
1+

20
30

Ex
am

pl
e 

sh
ow

n 
is

 fo
r 

av
er

ag
e 

ro
bo

t p
ri

ce
s 

an
d 

la
bo

ur
 

co
m

pe
ns

at
io

n 
in

 U
S 

m
an

uf
ac

tu
ri

ng
 (1

99
0 

= 
0%

)

Sh
ar

e 
of

 jo
bs

 w
ith

 a
 h

ig
h 

po
te

nt
ia

l o
f a

ut
om

at
io

n 
by

 e
du

ca
tio

n 
le

ve
l

C
om

po
si

tio
n 

of
 c

ur
re

nt
 s

ki
lls

 n
ee

de
d 

fo
r 

cu
rr

en
t a

nd
 fu

tu
re

 m
an

uf
ac

tu
ri

ng
 jo

bs

Pe
rc

en
ta

ge
 o

f m
an

uf
ac

tu
re

rs
 in

ve
st

in
g 

to
 

au
to

m
at

e 
pr

oc
es

se
s 

by
 n

um
be

r o
f e

m
pl

oy
ee

s

N
um

be
r 

of
 in

st
al

le
d 

in
du

st
ri

al
 r

ob
ot

s 
pe

r 
10

,0
00

 m
an

uf
ac

tu
ri

ng
 e

m
pl

oy
ee

s,
 

se
le

ct
ed

 c
ou

nt
ri

es

DE
C

LI
N

IN
G

 R
O

BO
T 

PR
IC

ES
 C

O
UL

D 
EN

C
O

UR
AG

E 
M

O
RE

 
IN

VE
ST

M
EN

T 
AS

 L
AB

O
UR

 C
O

ST
S 

C
RE

EP
 H

IG
H

ER

LO
W

ER
 E

D
UC

AT
ED

 H
AR

DE
ST

 H
IT

 A
S 

M
AN

UA
L 

TA
SK

S 
PH

AS
ED

 O
UT

UP
SK

IL
LI

N
G

 N
EE

DE
D 

AS
 R

O
UT

IN
E 

AN
D 

M
AN

UA
L 

JO
BS

 M
AK

E 
UP

 H
AL

F 
O

F 
W

O
RK

FO
RC

E

AU
TO

M
AT

IO
N

 A
DO

PT
IO

N
 V

AR
IE

S 
W

IT
H

 C
O

M
PA

N
Y 

SI
ZE

SO
UT

H
 K

O
RE

A 
IS

 M
IL

ES
 

AH
EA

D 
W

H
EN

 IT
 C

O
M

ES
 

TO
 R

O
BO

T 
AD

O
PT

IO
N

01 0
4

0
6

02 0
3

Pe
rc

en
ta

ge
 o

f m
an

uf
ac

tu
ri

ng
 jo

bs
 

w
ith

 a
 h

ig
h 

po
te

nt
ia

l o
f a

ut
om

at
io

n

O
VE

R-
RE

LI
AN

C
ES

 O
N

 M
AN

UA
L 

W
O

RK
 M

EA
N

 A
UT

O
M

AT
IO

N
 IM

PA
C

T 
IS

 W
O

RS
E 

IN
 S

O
M

E 
RE

G
IO

N
S

0
5

0
7

AG
E 

O
F 

AU
TO

M
AT

IO
N

Ad
va

nc
es

 in
 a

rt
ifi 

ci
al

 in
te

lli
ge

nc
e 

an
d 

re
m

ot
e 

co
m

m
un

ic
at

io
n 

w
ill

 
ar

gu
ab

ly
 im

pa
ct

 m
an

uf
ac

tu
rin

g 
m

or
e 

th
an

 a
ny

 o
th

er
 s

ec
to

r, 
gi

ve
n 

th
at

 h
al

f o
f a

ll 
ro

le
s 

w
ith

in
 

th
e 

in
du

st
ry

 in
vo

lv
e 

m
an

ua
l a

nd
 

ro
ut

in
e 

w
or

k.
 A

nd
 y

et
, d

es
pi

te
 

a 
la

rg
e 

po
rt

io
n 

of
 jo

bs
 b

ei
ng

 a
t 

hi
gh

 ri
sk

 o
f a

ut
om

at
io

n,
 jo

b 
lo

ss
es

 
m

ay
 n

ot
 b

e 
as

 s
ev

er
e 

as
 fe

ar
ed

 a
s 

m
an

uf
ac

tu
re

rs
 u

ps
ki

ll 
w

or
ke

rs
 to

 
ad

ap
t f

or
 a

 n
ew

 te
ch

no
lo

gi
ca

l f
ut

ur
e

TH
E 

O
UT

LO
O

K 
FO

R 
M

AN
UF

AC
TU

RI
N

G
 J

O
BS

 A
N

D 
AU

TO
M

AT
IO

N
 IN

 S
EV

EN
 C

H
AR

TS

Pw
C

/O
EC

D 
20

18

Ec
on

om
is

t I
nt

el
lig

en
ce

 U
ni

t/
IM

B/
IA

B/
IR

F/
SS

A/
M

cK
in

se
y 

20
17

Pw
C

 2
01

8

M
ak

e 
U

K 
20

18

M
cK

in
se

y 
20

18

Pw
C

/O
EC

D 
20

18

In
te

rn
at

io
na

l F
ed

er
at

io
n 

of
 R

ob
ot

ic
s 

20
18

32
%

53
%

31
%

45
%

Sl
ov

ak
ia

Ja
pa

n
Un

ite
d 

St
at

es

So
ut

h 
Ko

re
a

Si
ng

ap
or

e

G
er

m
an

y

Ja
pa

n

Un
ite

d 
St

at
es

N
et

he
rl

an
ds

C
hi

na

W
or

ld
 a

ve
ra

ge

So
ut

h 
Ko

re
a

UK

Ph
ys

ic
al

 a
nd

 m
an

ua
l

Al
l o

f t
he

 p
ro

ce
ss

es

So
ci

al
 a

nd
 e

m
ot

io
na

l

M
os

t o
f o

ur
 p

ro
ce

ss
es

Ba
si

c 
co

gn
it

iv
e

So
m

e 
of

 o
ur

 p
ro

ce
ss

es

Te
ch

no
lo

gi
ca

l

N
on

e 
of

 o
ur

 p
ro

ce
ss

es

H
ig

he
r 

co
gn

it
iv

e

48
%

35
%

12
%

10
%

12
%

16
%

17
%

21
%

12
%

19
%

58
%

71
0

65
8

32
2

30
8

20
0

17
2

97 85

Lo
w

 e
du

ca
tio

n 
(G

C
SE

 o
r 

lo
w

er
)

M
ed

iu
m

 e
du

ca
tio

n
H

ig
h 

ed
uc

at
io

n 
(g

ra
du

at
es

)

29
%

48
%

15
%

19
%

24
%

60
%

3%4% 1%

W
av

e 
1 (

ea
rl

y-
20

20
s)

W
av

e 
2 

(la
te

-2
02

0s
)

W
av

e 
3 

(m
id

 2
03

0s
)

12
0%

0%10
%

20
%

30
%

40
%

50
%

60
%

10
0%

80
%

60
%

40
%

20
%

0% -2
0%

-4
0%

-6
0%

La
bo

ur
 c

os
ts

Ro
bo

t p
ric

es

20
15

20
10

20
05

20
00

19
95

19
90

20
19

20
21

20
23

20
25

20
27

20
29

20
31

20
33

20
35

20
37

Tr
an

sp
or

ta
tio

n 
an

d 
st

or
ag

e
W

ho
le

sa
le

 a
nd

 re
ta

il 
tr

ad
e

M
an

uf
ac

tu
rin

g



R A C O N T E U R . N E TF U T U R E  O F  M A N U F A C T U R I N G 1110

AU
TO

M
AT

IO
N

’S
 IM

PA
C

T 
O

N
 T

H
E 

JO
BS

 M
AR

KE
T 

W
IL

L 
ST

AR
T 

TO
 B

E 
FE

LT
 F

RO
M

 T
H

E 
M

ID
-2

02
0S

Sh
ar

e 
of

 jo
bs

 w
ith

 a
 h

ig
h 

po
te

nt
ia

l o
f a

ut
om

at
io

n

20
16

1-
50

0%
20

%
40

%
60

%
80

%
10

0%

51
-1

00

10
1-

25
0

25
1+

20
30

Ex
am

pl
e 

sh
ow

n 
is

 fo
r 

av
er

ag
e 

ro
bo

t p
ri

ce
s 

an
d 

la
bo

ur
 

co
m

pe
ns

at
io

n 
in

 U
S 

m
an

uf
ac

tu
ri

ng
 (1

99
0 

= 
0%

)

Sh
ar

e 
of

 jo
bs

 w
ith

 a
 h

ig
h 

po
te

nt
ia

l o
f a

ut
om

at
io

n 
by

 e
du

ca
tio

n 
le

ve
l

C
om

po
si

tio
n 

of
 c

ur
re

nt
 s

ki
lls

 n
ee

de
d 

fo
r 

cu
rr

en
t a

nd
 fu

tu
re

 m
an

uf
ac

tu
ri

ng
 jo

bs

Pe
rc

en
ta

ge
 o

f m
an

uf
ac

tu
re

rs
 in

ve
st

in
g 

to
 

au
to

m
at

e 
pr

oc
es

se
s 

by
 n

um
be

r o
f e

m
pl

oy
ee

s

N
um

be
r 

of
 in

st
al

le
d 

in
du

st
ri

al
 r

ob
ot

s 
pe

r 
10

,0
00

 m
an

uf
ac

tu
ri

ng
 e

m
pl

oy
ee

s,
 

se
le

ct
ed

 c
ou

nt
ri

es

DE
C

LI
N

IN
G

 R
O

BO
T 

PR
IC

ES
 C

O
UL

D 
EN

C
O

UR
AG

E 
M

O
RE

 
IN

VE
ST

M
EN

T 
AS

 L
AB

O
UR

 C
O

ST
S 

C
RE

EP
 H

IG
H

ER

LO
W

ER
 E

D
UC

AT
ED

 H
AR

DE
ST

 H
IT

 A
S 

M
AN

UA
L 

TA
SK

S 
PH

AS
ED

 O
UT

UP
SK

IL
LI

N
G

 N
EE

DE
D 

AS
 R

O
UT

IN
E 

AN
D 

M
AN

UA
L 

JO
BS

 M
AK

E 
UP

 H
AL

F 
O

F 
W

O
RK

FO
RC

E

AU
TO

M
AT

IO
N

 A
DO

PT
IO

N
 V

AR
IE

S 
W

IT
H

 C
O

M
PA

N
Y 

SI
ZE

SO
UT

H
 K

O
RE

A 
IS

 M
IL

ES
 

AH
EA

D 
W

H
EN

 IT
 C

O
M

ES
 

TO
 R

O
BO

T 
AD

O
PT

IO
N

01 0
4

0
6

02 0
3

Pe
rc

en
ta

ge
 o

f m
an

uf
ac

tu
ri

ng
 jo

bs
 

w
ith

 a
 h

ig
h 

po
te

nt
ia

l o
f a

ut
om

at
io

n

O
VE

R-
RE

LI
AN

C
ES

 O
N

 M
AN

UA
L 

W
O

RK
 M

EA
N

 A
UT

O
M

AT
IO

N
 IM

PA
C

T 
IS

 W
O

RS
E 

IN
 S

O
M

E 
RE

G
IO

N
S

0
5

0
7

AG
E 

O
F 

AU
TO

M
AT

IO
N

Ad
va

nc
es

 in
 a

rt
ifi 

ci
al

 in
te

lli
ge

nc
e 

an
d 

re
m

ot
e 

co
m

m
un

ic
at

io
n 

w
ill

 
ar

gu
ab

ly
 im

pa
ct

 m
an

uf
ac

tu
rin

g 
m

or
e 

th
an

 a
ny

 o
th

er
 s

ec
to

r, 
gi

ve
n 

th
at

 h
al

f o
f a

ll 
ro

le
s 

w
ith

in
 

th
e 

in
du

st
ry

 in
vo

lv
e 

m
an

ua
l a

nd
 

ro
ut

in
e 

w
or

k.
 A

nd
 y

et
, d

es
pi

te
 

a 
la

rg
e 

po
rt

io
n 

of
 jo

bs
 b

ei
ng

 a
t 

hi
gh

 ri
sk

 o
f a

ut
om

at
io

n,
 jo

b 
lo

ss
es

 
m

ay
 n

ot
 b

e 
as

 s
ev

er
e 

as
 fe

ar
ed

 a
s 

m
an

uf
ac

tu
re

rs
 u

ps
ki

ll 
w

or
ke

rs
 to

 
ad

ap
t f

or
 a

 n
ew

 te
ch

no
lo

gi
ca

l f
ut

ur
e

TH
E 

O
UT

LO
O

K 
FO

R 
M

AN
UF

AC
TU

RI
N

G
 J

O
BS

 A
N

D 
AU

TO
M

AT
IO

N
 IN

 S
EV

EN
 C

H
AR

TS

Pw
C

/O
EC

D 
20

18

Ec
on

om
is

t I
nt

el
lig

en
ce

 U
ni

t/
IM

B/
IA

B/
IR

F/
SS

A/
M

cK
in

se
y 

20
17

Pw
C

 2
01

8

M
ak

e 
U

K 
20

18

M
cK

in
se

y 
20

18

Pw
C

/O
EC

D 
20

18

In
te

rn
at

io
na

l F
ed

er
at

io
n 

of
 R

ob
ot

ic
s 

20
18

32
%

53
%

31
%

45
%

Sl
ov

ak
ia

Ja
pa

n
Un

ite
d 

St
at

es

So
ut

h 
Ko

re
a

Si
ng

ap
or

e

G
er

m
an

y

Ja
pa

n

Un
ite

d 
St

at
es

N
et

he
rl

an
ds

C
hi

na

W
or

ld
 a

ve
ra

ge

So
ut

h 
Ko

re
a

UK

Ph
ys

ic
al

 a
nd

 m
an

ua
l

Al
l o

f t
he

 p
ro

ce
ss

es

So
ci

al
 a

nd
 e

m
ot

io
na

l

M
os

t o
f o

ur
 p

ro
ce

ss
es

Ba
si

c 
co

gn
it

iv
e

So
m

e 
of

 o
ur

 p
ro

ce
ss

es

Te
ch

no
lo

gi
ca

l

N
on

e 
of

 o
ur

 p
ro

ce
ss

es

H
ig

he
r 

co
gn

it
iv

e

48
%

35
%

12
%

10
%

12
%

16
%

17
%

21
%

12
%

19
%

58
%

71
0

65
8

32
2

30
8

20
0

17
2

97 85

Lo
w

 e
du

ca
tio

n 
(G

C
SE

 o
r 

lo
w

er
)

M
ed

iu
m

 e
du

ca
tio

n
H

ig
h 

ed
uc

at
io

n 
(g

ra
du

at
es

)

29
%

48
%

15
%

19
%

24
%

60
%

3%4% 1%

W
av

e 
1 (

ea
rl

y-
20

20
s)

W
av

e 
2 

(la
te

-2
02

0s
)

W
av

e 
3 

(m
id

 2
03

0s
)

12
0%

0%10
%

20
%

30
%

40
%

50
%

60
%

10
0%

80
%

60
%

40
%

20
%

0% -2
0%

-4
0%

-6
0%

La
bo

ur
 c

os
ts

Ro
bo

t p
ric

es

20
15

20
10

20
05

20
00

19
95

19
90

20
19

20
21

20
23

20
25

20
27

20
29

20
31

20
33

20
35

20
37

Tr
an

sp
or

ta
tio

n 
an

d 
st

or
ag

e
W

ho
le

sa
le

 a
nd

 re
ta

il 
tr

ad
e

M
an

uf
ac

tu
rin

g



R A C O N T E U R . N E TF U T U R E  O F  M A N U F A C T U R I N G 1312

Perhaps the major risk facing 
manufacturers’ cyberdefence 
comes from their supply chains. 
“Most manufacturers outsource 
large areas of their supply chains 
to sub-contractors, who in turn 
sub-sub contract, and the chain 
goes on. An attacker would 
work through the chain to fi nd 
a vulnerability,” says Professor 
Maurice Dawson, director of the 
Center for Cyber Security at the 
Illinois Institute of Technology.

As wantonly alarmist as such 
scenarios might appear, how 
vulnerable really are today’s 
manufacturers? According to 
Jon Boyens, cyber-programme 
manager at the US National 
Institute for Standards and 
Technology, around 72 per 

cent of manufacturers lack full 
visibility over their own supply 
chains, despite them being 
the locus of 80 per cent of 
information breaches. 

The entire battlefi eld has 
shifted and manufacturers are 
on the frontlines. In the words 
of Professor Dawson: “You don’t 
need a large army anymore, you 
just need smart individuals.”

Supply chain risk

t was the fi rst known cyber-
attack on an entire coun-
try. On April 27, 2007, the 

small northern-European state of 
Estonia came to a standstill. The 
country was hit by a series of cyber-
attacks that lasted weeks, target-
ing the online infrastructures of 
key Estonian institutions such as 
banks, government agencies and 
media outlets. 

Cash machines were disa-
bled. Email systems collapsed. 
Newspapers and broadcasters were 
unable to communicate. 

The likely culprit? The attacks 
were reportedly carried out 
via Russian IP addresses and 
were triggered around the time 
when the Estonian government 
moved a Soviet-era statue from the 
centre of the capital Tallinn to the 
outskirts. However, there is no fi rm 
evidence that Russia was behind 
the attack.

Estonia’s crisis was merely a taste 
of things to come. Another major 
incident occurred the following year. 
The United States and Israel were 
believed to have secretly launched 
Stuxnet, a malicious computer worm, 
to sabotage centrifuges at a uranium 
enrichment plant in Iran. The Iranian 
authorities didn’t even realise the 
nuclear plant had been under attack 
until two years later. 

Such attacks have become more 
frequent and ambitious. In 2014, 
hackers used sophisticated mal-
ware to infi ltrate the industrial 
control system of a German steel 
mill. They prevented operators 
from shutting down a blast furnace, 
resulting in massive damage to 
the facility. 

In May 2017, the notorious 
WannaCry ransomware attack, 
blamed on North Korea, saw a 
Trojan virus disrupt information 
systems used by hospitals, busi-
nesses, banks, railways and car 
manufacturers across 300,000 com-
puters in 150 countries. The virus 

encrypted and locked computer sys-
tems before demanding users pay a 
ransom to restore their data. 

“Cyberspace is already an active 
battleground, with state and non-
state actors continuously search-
ing for adversaries’ vulnerabilities, 
trying to obtain secret information, 
developing weapons and occasion-
ally deploying them,” according to 
a report last October by the UK’s 
Ministry of Defence (MoD) Global 
Strategic Trends programme.

The cost of cyberattacks is 
expected to reach a monumental 
$2.1 trillion this year and to rise by 
15 per cent every year. The major 
risk, says the MoD, is that “cyber-
attacks can be used to disable 
industrial facilities or shut down 
public services”.

A US National Intelligence Agency 
report published in January simi-
larly warns: “Both China and Russia 
now have the capabilities to launch 
cyberattacks that could at least tem-
porarily disrupt US critical infra-
structure such as gas pipelines or 
power networks.”

And manufacturers could end up 
fi rst in the fi ring line if a major cyber-
war were to erupt. But nation states 
are far from being the most imme-
diate threats or perpetrators. “Low-
level non-state actors can still be rea-
sonably well resourced and cause a 

half of UK manufacturers had been 
subject to cyberattacks. A quarter 
of these attacks resulted in fi nan-
cial and business losses. Yet 45 per 
cent were not confi dent they had the 
right tools to protect themselves. 

Similarly in Germany, Europe’s 
largest economy, as many as two 
thirds of manufacturers were hit 
by cyberattacks, losing a total of 
$50 billion. 

Ironically, manufacturers are often 
a desirable target due to the sheer 
complexity of their processes. “Look 
at critical infrastructure for genera-
tion of electricity, water, services and 
so on. The challenge is in the unique-
ness of the devices involved,” says 
Mr Milligan. “Just to evaluate the 
risks requires specialised training on 
how the individual devices work. You 
then need to go in and do the work of 

The potential for international cyberwarfare could 
put manufacturers in the fi ring line as hackers go 
after vital services and large-scale industrial facilities

New targets
in worldwide 
cyberwarfare

C Y B E R W A R F A R E

I

Nafeez Ahmed

lot of damage,” says Corey Milligan, 
one of the US Army’s fi rst cyber-op-
erations technicians and now a sen-
ior threat intelligence analyst at 
Armor Defense, a cloud security 
fi rm in Texas. 

“These days cybercrime as a ser-
vice is thriving. People can be hired 
through third parties to conduct 
espionage against rival companies 
to track disruptive technologies and 
uncover proprietary manufacturing 
processes to attempt to reduce their 
competitive advantages.”

As cybercrime reaches epidemic 
scales, manufacturers could fi nd 
themselves sleepwalking into a 
disaster zone if they do not batten 
down the hatches. 

Last April, a report by the UK man-
ufacturers’ association Make UK 
and insurer AIG found that nearly 

Make UK/AIG 2018

CYBERATTACKS EXPERIENCED BY HALF OF ALL MANUFACTURERS

UK manufacturers were surveyed about whether 
or not they have been victims of cybercrime

Make UK/AIG 2018

CYBER PREPAREDNESS AMONG UK MANUFACTURERS

Percentage of manufacturers who have the following programmes in place

securing the systems. It’s a diffi  cult, 
expensive and painstaking process.” 

But he warns that unless manu-
facturers get on the case, they will 
face mounting costs from incom-
ing government regulation; costs 
which some fear could put the 
brakes on the progress of the fourth 
industrial revolution. 

But according to Professor Maurice 
Dawson, director of the Center for 
Cyber Security at the Illinois Institute 
of Technology, that could be the least 
of industry’s problems. In his view, the 
“hyperconnectivity” between smart 
robots and the cloud could leave 
entire sectors vulnerable to large-
scale attacks with catastrophic cas-
cading eff ects. At worse, these could 
take a chunk out of a country’s GDP.

Tampering with equipment in fac-
tories producing food, for instance, 
could lead to incorrect nutrient 
levels and unsafe items bypassing 
proper checks. 

“Imagine a large organisation like 
Monsanto. A determined hacker has 
the ability to go in and change the 
makeup of the seed,” says Professor 
Dawson. “They could make the seed 
life shorter. If you’re planning for a 
harvest, the seeds fail. Now we have 
an issue of a food shortage. Or alter-
natively, the hacker can insert addi-
tives or ingredients to spark aller-
gies or create reactions.” 

Similar risks potentially impacting 
whole populations apply across diff er-
ent industries. For instance, essential 

checks and automated quality con-
trols in vehicle production could be 
bypassed. Breaks, power-steering, 
windows, on-board diagnostics could 
all be altered by recoding their oper-
ating instructions, degrading the 
safety and quality of cars. 

In both frightening scenarios, the 
disruption would not be detected for 
months before it is too late to avert 
disastrous consequences impacting 
hundreds of millions of people. 

“Attackers would aim to get inside 
and establish a foothold without being 
detected,” says Mr Milligan. “They 
would monitor what’s going on for 
months if not years and quietly set up 
code designed to bring down an entire 
system at one time. And even then, 
people might still not realise that the 
damage is caused by a cyberattack.” 

As cybercrime 
reaches epidemic 
scales, manufacturers 
could fi nd themselves 
sleepwalking into a 
disaster zone

Cyberspace is already an active battleground, 
with state and non-state actors continuously 
searching for adversaries’ vulnerabilities, 
trying to obtain secret information, developing 
weapons and occasionally deploying them

72%
of manufacturers lack full 
visibility over their own 
supply chains

US National Institute for Standards 
and Technology 2018

We train our staff 
in cybersecurity

62%

Cybersecurity appears 
on our risk register

Cybersecurity is managed 
at board levels

We have insurance to cover 
loss due to cyberattack

60%

55%

33%

We monitor and protect 
their systems and software 
from cyberattack

75%

Yes, we have sustained 
fi nancial or other 
business losses due 
to cyber attack

Yes, however our cyber 
security processes prevented 
any business impact

Prefer not 
to answer

No

24%

24%

2%

51%

Commercial feature

Reliable buses  
manufactured in rak
Did you know that a majority of UAE’s 
public transport buses are made in 
Ras Al Khaimah? Ashok Leyland, the 
world’s fourth-largest manufacturer 
of buses makes and supplies buses 
for public transport within the UAE. 
Setting up its base in Ras Al Khaimah 
in 2006, the global brand manu-
factures around 3,000 buses a year 
and supplies them across the Gulf 
Co-operation Council (GCC).

Delightful tea blends from  
rak to the world
Did you know that one of the world’s 
top five tea brands blends its prod-
ucts in Ras Al Khaimah? From its 
manufacturing plant in the emirate, 
the UK brand Ahmad Tea produces 
a whopping 14 million kilograms of 
delightful tea blends every year, 
which are exported to 80 countries 
around the world. 

Ceramics from rak beautify  
iconic landmarks
The UAE’s Burj Khalifa, Burj Al Arab 
and Ferrari World are iconic archi-
tectural benchmarks. But did you 
know that they all feature ceramic 
products manufactured in Ras Al 
Khaimah? Yes, by RAK Ceramics, one 
of the largest ceramics brands in the 
world. The UAE brand distributes 116 
million square metres of tiles, five 
million pieces of sanitaryware, 24 
million pieces of porcelain tableware 
and one million pieces of faucets 
globally every year.

Personal care products  
distributed from rak
Did you know that Ras Al Khaimah is a 
manufacturing hub for personal care 
products? Dabur Naturelle, part of 
the Dabur Group, one of India’s larg-
est manufacturers of personal care 
products, has been operating from 
Ras Al Khaimah and supplying to the 
Middle East and North Africa since 
2007. Its wide range of products 
include everything from toothpaste 
to hair and skincare products.

Authentic italian cheese  
perfected in rak
That’s right. Authentic creamy 
mozzarella is produced in RAK by 
Italfood, one of the most popular 
brands of cheese in Italy. The com-
pany has been supplying to house-
holds, restaurants and hotels in the 
UAE and GCC from their RAK factory 
since 2010. The secret to its light, 
creamy cheese? Italfood only uses 

Best global brands  
call RAK home

high-quality ingredients and the very 
best milk from UAE farms to make  
its products.

Common factor
These brands are among the world’s 
best. But do you know what they all 
have in common? Apart from being 
in RAK, they all have chosen Ras Al 
Khaimah Economic Zone (RAKEZ) 
as their operational base. It is RAK’s 
world-class industrial hub that caters 
for more than 50 industries, includ-
ing automotive, glass and ceramics, 
food and beverage, pharmaceuti-
cals, cement, packing and packaging, 
robotics, and many more.

RAKEZ’s cost-effective industrial 
solutions have attracted more than 
770 global manufacturers from var-
ious industries, which are all now 
operating from state-of-the-art 
warehouses and plots of land across 
three specialised industrial zones in 
proximity to major logistical hubs. 

From the world’s best ceramics to the finest teas 
brewed around the globe, Ras Al Khaimah (RAK) in the 
United Arab Emirates (UAE) has attracted an impressive 
list of global brands to set up shop on its shores

That’s definitely every manufactur-
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More than this, RAKEZ offers sim-
plified processes as well as a wide 
range of premier services in one-stop 
shops. From licensing, visa, leasing 
and other support services, inves-
tors can accomplish everything in 
one location. RAKEZ one-stop shops 
also serve as a focal point to various 
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in reducing red tape, RAKEZ offers 
global investors an enhanced level of 
ease of doing business. 
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operations to RAKEZ please call  
+971 7 204 1111 or toll free (UAE)  
on 800 RAKEZ (72539), or visit  
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Perhaps the major risk facing 
manufacturers’ cyberdefence 
comes from their supply chains. 
“Most manufacturers outsource 
large areas of their supply chains 
to sub-contractors, who in turn 
sub-sub contract, and the chain 
goes on. An attacker would 
work through the chain to fi nd 
a vulnerability,” says Professor 
Maurice Dawson, director of the 
Center for Cyber Security at the 
Illinois Institute of Technology.

As wantonly alarmist as such 
scenarios might appear, how 
vulnerable really are today’s 
manufacturers? According to 
Jon Boyens, cyber-programme 
manager at the US National 
Institute for Standards and 
Technology, around 72 per 

cent of manufacturers lack full 
visibility over their own supply 
chains, despite them being 
the locus of 80 per cent of 
information breaches. 

The entire battlefi eld has 
shifted and manufacturers are 
on the frontlines. In the words 
of Professor Dawson: “You don’t 
need a large army anymore, you 
just need smart individuals.”

Supply chain risk

t was the fi rst known cyber-
attack on an entire coun-
try. On April 27, 2007, the 

small northern-European state of 
Estonia came to a standstill. The 
country was hit by a series of cyber-
attacks that lasted weeks, target-
ing the online infrastructures of 
key Estonian institutions such as 
banks, government agencies and 
media outlets. 

Cash machines were disa-
bled. Email systems collapsed. 
Newspapers and broadcasters were 
unable to communicate. 

The likely culprit? The attacks 
were reportedly carried out 
via Russian IP addresses and 
were triggered around the time 
when the Estonian government 
moved a Soviet-era statue from the 
centre of the capital Tallinn to the 
outskirts. However, there is no fi rm 
evidence that Russia was behind 
the attack.

Estonia’s crisis was merely a taste 
of things to come. Another major 
incident occurred the following year. 
The United States and Israel were 
believed to have secretly launched 
Stuxnet, a malicious computer worm, 
to sabotage centrifuges at a uranium 
enrichment plant in Iran. The Iranian 
authorities didn’t even realise the 
nuclear plant had been under attack 
until two years later. 

Such attacks have become more 
frequent and ambitious. In 2014, 
hackers used sophisticated mal-
ware to infi ltrate the industrial 
control system of a German steel 
mill. They prevented operators 
from shutting down a blast furnace, 
resulting in massive damage to 
the facility. 

In May 2017, the notorious 
WannaCry ransomware attack, 
blamed on North Korea, saw a 
Trojan virus disrupt information 
systems used by hospitals, busi-
nesses, banks, railways and car 
manufacturers across 300,000 com-
puters in 150 countries. The virus 

encrypted and locked computer sys-
tems before demanding users pay a 
ransom to restore their data. 

“Cyberspace is already an active 
battleground, with state and non-
state actors continuously search-
ing for adversaries’ vulnerabilities, 
trying to obtain secret information, 
developing weapons and occasion-
ally deploying them,” according to 
a report last October by the UK’s 
Ministry of Defence (MoD) Global 
Strategic Trends programme.

The cost of cyberattacks is 
expected to reach a monumental 
$2.1 trillion this year and to rise by 
15 per cent every year. The major 
risk, says the MoD, is that “cyber-
attacks can be used to disable 
industrial facilities or shut down 
public services”.

A US National Intelligence Agency 
report published in January simi-
larly warns: “Both China and Russia 
now have the capabilities to launch 
cyberattacks that could at least tem-
porarily disrupt US critical infra-
structure such as gas pipelines or 
power networks.”

And manufacturers could end up 
fi rst in the fi ring line if a major cyber-
war were to erupt. But nation states 
are far from being the most imme-
diate threats or perpetrators. “Low-
level non-state actors can still be rea-
sonably well resourced and cause a 

half of UK manufacturers had been 
subject to cyberattacks. A quarter 
of these attacks resulted in fi nan-
cial and business losses. Yet 45 per 
cent were not confi dent they had the 
right tools to protect themselves. 

Similarly in Germany, Europe’s 
largest economy, as many as two 
thirds of manufacturers were hit 
by cyberattacks, losing a total of 
$50 billion. 

Ironically, manufacturers are often 
a desirable target due to the sheer 
complexity of their processes. “Look 
at critical infrastructure for genera-
tion of electricity, water, services and 
so on. The challenge is in the unique-
ness of the devices involved,” says 
Mr Milligan. “Just to evaluate the 
risks requires specialised training on 
how the individual devices work. You 
then need to go in and do the work of 

The potential for international cyberwarfare could 
put manufacturers in the fi ring line as hackers go 
after vital services and large-scale industrial facilities

New targets
in worldwide 
cyberwarfare
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lot of damage,” says Corey Milligan, 
one of the US Army’s fi rst cyber-op-
erations technicians and now a sen-
ior threat intelligence analyst at 
Armor Defense, a cloud security 
fi rm in Texas. 

“These days cybercrime as a ser-
vice is thriving. People can be hired 
through third parties to conduct 
espionage against rival companies 
to track disruptive technologies and 
uncover proprietary manufacturing 
processes to attempt to reduce their 
competitive advantages.”

As cybercrime reaches epidemic 
scales, manufacturers could fi nd 
themselves sleepwalking into a 
disaster zone if they do not batten 
down the hatches. 

Last April, a report by the UK man-
ufacturers’ association Make UK 
and insurer AIG found that nearly 

Make UK/AIG 2018

CYBERATTACKS EXPERIENCED BY HALF OF ALL MANUFACTURERS

UK manufacturers were surveyed about whether 
or not they have been victims of cybercrime

Make UK/AIG 2018

CYBER PREPAREDNESS AMONG UK MANUFACTURERS

Percentage of manufacturers who have the following programmes in place

securing the systems. It’s a diffi  cult, 
expensive and painstaking process.” 

But he warns that unless manu-
facturers get on the case, they will 
face mounting costs from incom-
ing government regulation; costs 
which some fear could put the 
brakes on the progress of the fourth 
industrial revolution. 

But according to Professor Maurice 
Dawson, director of the Center for 
Cyber Security at the Illinois Institute 
of Technology, that could be the least 
of industry’s problems. In his view, the 
“hyperconnectivity” between smart 
robots and the cloud could leave 
entire sectors vulnerable to large-
scale attacks with catastrophic cas-
cading eff ects. At worse, these could 
take a chunk out of a country’s GDP.

Tampering with equipment in fac-
tories producing food, for instance, 
could lead to incorrect nutrient 
levels and unsafe items bypassing 
proper checks. 

“Imagine a large organisation like 
Monsanto. A determined hacker has 
the ability to go in and change the 
makeup of the seed,” says Professor 
Dawson. “They could make the seed 
life shorter. If you’re planning for a 
harvest, the seeds fail. Now we have 
an issue of a food shortage. Or alter-
natively, the hacker can insert addi-
tives or ingredients to spark aller-
gies or create reactions.” 

Similar risks potentially impacting 
whole populations apply across diff er-
ent industries. For instance, essential 

checks and automated quality con-
trols in vehicle production could be 
bypassed. Breaks, power-steering, 
windows, on-board diagnostics could 
all be altered by recoding their oper-
ating instructions, degrading the 
safety and quality of cars. 

In both frightening scenarios, the 
disruption would not be detected for 
months before it is too late to avert 
disastrous consequences impacting 
hundreds of millions of people. 

“Attackers would aim to get inside 
and establish a foothold without being 
detected,” says Mr Milligan. “They 
would monitor what’s going on for 
months if not years and quietly set up 
code designed to bring down an entire 
system at one time. And even then, 
people might still not realise that the 
damage is caused by a cyberattack.” 

As cybercrime 
reaches epidemic 
scales, manufacturers 
could fi nd themselves 
sleepwalking into a 
disaster zone

Cyberspace is already an active battleground, 
with state and non-state actors continuously 
searching for adversaries’ vulnerabilities, 
trying to obtain secret information, developing 
weapons and occasionally deploying them

72%
of manufacturers lack full 
visibility over their own 
supply chains

US National Institute for Standards 
and Technology 2018
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We monitor and protect 
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Commercial feature

Reliable buses  
manufactured in rak
Did you know that a majority of UAE’s 
public transport buses are made in 
Ras Al Khaimah? Ashok Leyland, the 
world’s fourth-largest manufacturer 
of buses makes and supplies buses 
for public transport within the UAE. 
Setting up its base in Ras Al Khaimah 
in 2006, the global brand manu-
factures around 3,000 buses a year 
and supplies them across the Gulf 
Co-operation Council (GCC).

Delightful tea blends from  
rak to the world
Did you know that one of the world’s 
top five tea brands blends its prod-
ucts in Ras Al Khaimah? From its 
manufacturing plant in the emirate, 
the UK brand Ahmad Tea produces 
a whopping 14 million kilograms of 
delightful tea blends every year, 
which are exported to 80 countries 
around the world. 

Ceramics from rak beautify  
iconic landmarks
The UAE’s Burj Khalifa, Burj Al Arab 
and Ferrari World are iconic archi-
tectural benchmarks. But did you 
know that they all feature ceramic 
products manufactured in Ras Al 
Khaimah? Yes, by RAK Ceramics, one 
of the largest ceramics brands in the 
world. The UAE brand distributes 116 
million square metres of tiles, five 
million pieces of sanitaryware, 24 
million pieces of porcelain tableware 
and one million pieces of faucets 
globally every year.

Personal care products  
distributed from rak
Did you know that Ras Al Khaimah is a 
manufacturing hub for personal care 
products? Dabur Naturelle, part of 
the Dabur Group, one of India’s larg-
est manufacturers of personal care 
products, has been operating from 
Ras Al Khaimah and supplying to the 
Middle East and North Africa since 
2007. Its wide range of products 
include everything from toothpaste 
to hair and skincare products.

Authentic italian cheese  
perfected in rak
That’s right. Authentic creamy 
mozzarella is produced in RAK by 
Italfood, one of the most popular 
brands of cheese in Italy. The com-
pany has been supplying to house-
holds, restaurants and hotels in the 
UAE and GCC from their RAK factory 
since 2010. The secret to its light, 
creamy cheese? Italfood only uses 

Best global brands  
call RAK home

high-quality ingredients and the very 
best milk from UAE farms to make  
its products.

Common factor
These brands are among the world’s 
best. But do you know what they all 
have in common? Apart from being 
in RAK, they all have chosen Ras Al 
Khaimah Economic Zone (RAKEZ) 
as their operational base. It is RAK’s 
world-class industrial hub that caters 
for more than 50 industries, includ-
ing automotive, glass and ceramics, 
food and beverage, pharmaceuti-
cals, cement, packing and packaging, 
robotics, and many more.

RAKEZ’s cost-effective industrial 
solutions have attracted more than 
770 global manufacturers from var-
ious industries, which are all now 
operating from state-of-the-art 
warehouses and plots of land across 
three specialised industrial zones in 
proximity to major logistical hubs. 

From the world’s best ceramics to the finest teas 
brewed around the globe, Ras Al Khaimah (RAK) in the 
United Arab Emirates (UAE) has attracted an impressive 
list of global brands to set up shop on its shores

That’s definitely every manufactur-
er’s dream.

More than this, RAKEZ offers sim-
plified processes as well as a wide 
range of premier services in one-stop 
shops. From licensing, visa, leasing 
and other support services, inves-
tors can accomplish everything in 
one location. RAKEZ one-stop shops 
also serve as a focal point to various 
government entities, making it easier 
for companies to process govern-
ment-related approvals. 

Recognised by fDi Global Free 
Zones of the Year 2018 for its effort 
in reducing red tape, RAKEZ offers 
global investors an enhanced level of 
ease of doing business. 

If you wish to expand your industrial 
operations to RAKEZ please call  
+971 7 204 1111 or toll free (UAE)  
on 800 RAKEZ (72539), or visit  
www.rakez.com

ABOVE
Ashok Leyland’s 
production facility 
in Ras Al Khaimah, 
UAE

LEFT
Ahmad Tea’s 
production facility 
in Ras Al Khaimah, 
UAE
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Drones set to 
take flight in 
manufacturing
Drones used in 
manufacturing are 
still very much in 
their infancy, but  
the possibility for 
aerial imaging,  
asset monitoring  
and safety  
inspection is exciting 
industry experts

echnology tipping points 
are hard to predict. The 
first time drones were used 

in battle was the Vietnam War when 
the bulky, difficult-to-control Ryan 
Model 147 Lightning Bug recon-
naissance drones were deployed by 
the US military. The programme 
was mothballed in the 1970s, then 
re-emerged in the early-1990s, 
claiming their first kill in 2001, over 
Kandahar in Afghanistan. The first 
commercial drone permit was issued 
five years later, but it took another 
five years and smartphone technol-
ogy to create a real market.

Many people working in the drone 
industry were originally flying hob-
byist aircraft, powered by electric 
motors and lithium-polymer bat-
teries, making them lighter, quieter 
and more reliable than military jets. 
Cheap smartphone microcontrol-
ler chips initially provided autopilot 

software for these planes. The final 
stage, according to Professor Dario 
Floreano, director of the Swiss 
National Robotics Centre, was the 
price of accelerometers, used as tilt 
sensors in smartphones, coming 
down rapidly. Suddenly a cheap quad-
copter that knew its orientation and 
direction of movement was possible. 

Also like smartphones, people 
soon started thinking about bring-
ing drones into the workplace. In 
2013 Amazon announced its plans 
for a drone-based delivery system 
while in 2018 management consul-
tancy PwC set up a dedicated UK 
drones team and predicted the mar-
ket for work carried out by drones 
could be worth a whopping $127 bil-
lion worldwide. And yet, given that 
sales of commercial drones last year 
were just $2.4 billion, according to 
Gartner, the question is: are drones 
really going to transform the way 
many companies do business or are 
they just another overhyped fad?

Silicon Valley is backing the tech. 
“Whenever you see more automation 
with less weight, like the trends in 
battery size that’s driving the drone 
market, it’s worth keeping an eye on,” 
says Philippe Botteri, London-based 
partner at Accel venture capital and 
an early backer of Chinese drone 
platform startup DJI. “While flying 
cars are almost a sci-fi joke, battery 
tech has reached the stage where I 
can throw eight rotors on a drone and 
carry four people around. It’s as sig-
nificant as the driverless car.”

At the moment, the heaviest com-
mercial users are in entertainment 
and photography (42.9 per cent) and 
real estate (20.7 per cent), accord-
ing to a survey from BI Intelligence. 
Industrial uses come in at roughly 
25 per cent of which manufacturing 

accounts for just 1.5 per cent. The 
problem is that high-speed automo-
tive assembly plants can be as com-
plicated for drones as a battlefield, 
from robots that shoot welding arcs 
to machinery that can interfere with 
drone communication. 

Nonetheless, drones are already 
being deployed in asset-monitor-
ing, checking inventory by scan-
ning radio-frequency identifica-
tion chips and barcodes, and visual 
inspection. The most obvious area 
for growth, according to Jonathan 
Wilkins, director at EU Automation, 
is to expand drones capacity for 
doing what they’re best at, record-
ing information in ways that are  
too difficult, dangerous or boring  
for humans.

“Drones should have a positive 
impact on quality assurance,” he 
argues. “By performing a variety of 
aerial imaging and sensing tasks, 
such as those using infrared and 
thermal technology, they could 
detect problems with equipment on 

the production line or even the envi-
ronment that it’s operating in.”

Oil and gas companies are already 
replacing helicopters with drones for 
routine pipeline inspections. Last 
June, Shell vice president Hilary 
Mercer announced the company was 
using drones to help build its new 
$6-billion US ethane cracker plant in 
Pittsburgh. The drones take “thou-
sands and thousands” of pictures of 
the site on a weekly basis. In August, 
carmaker Ford began deploying 
drones to perform difficult inspec-
tions on overhead gantries that had 
previously required shutting down 
production to complete safely. The 
drones also give Ford a clear plant 
maintenance record.

To improve inspections, drone 
manufacturer 3DR has started add-
ing infrared cameras, initially for 
firefighting drones, according to 
Jim Merrick, director of marketing 
for Qualcomm’s internet of things 
business. He believes the monitor-
ing drones could be a crucial part 
of factory health and safety in the 
near future. 

Indeed, the US Occupational 
Safety and Health Administration 
(OSHA) began using drones for 
inspection last year. Similarly, 
OSHA not only used drones to 
inspect unsafe areas, it also used 
them for technical assistance in 
emergencies and during compli-
ance assistance activities.

Compliance presents drones' big-
gest problem. Although Amazon’s 
plan to use drones for home deliv-
ery appears to have hit a regulatory 
hurdle, in November car technology 
manufacturers ZF became the first 
company in Germany to use drones 
to fly spare parts, such as sensors or 
control cards, from the central ware-
house to work areas. ZF’s six-motor 
drones carry up to five kilograms and 
fly over the roofs of plant buildings, 
only crossing driveways where there is  
no alternative. 

Audi is developing a system 
known as Paula, which follows a 
defined route set on a navigation 
system, but also picks up on any 
obstacles with laser scanners, intel-
ligently working its way around 
them. Meanwhile Ocado, the UK 
online grocer, is building a robotic 
warehouse in the south of England 
for the French retailer Casino in 
which pre-programmed drone cad-
dies move along metal rails sorting 
and moving goods.

Jamie Dargie, vice president at 
Design Group, points out that drone 
technology is still in its infancy. He 
expects to see them fulfilling more 
roles, from loading pallets through 
picking and packing to replacing 
sedentary robots in the manufac-
turing process itself. Drones in man-
ufacturing, he concludes, are about 
to take flight. 

Car technology 
manufacturer ZF 
uses drones to fly 
spare parts from its 
central warehouse 
to workshops

ZF

T

Stephen Armstrong

By performing a variety of 
aerial imaging and sensing 
tasks, drones could detect 
problems with equipment on 
the production line or even the 
environment that it’s operating in
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ome in the manufacturing 
industry have been slow to 
embrace the fourth indus-

trial revolution or 4IR. A 2018 survey 
published by manufacturing organisa-
tion Make UK found that 64 per cent 
of UK manufacturers are aware of the 
4IR, yet 57 per cent have yet to make a 
4IR-related investment.

A possible reason for this disconnect 
is that there needs to be a strong busi-
ness case for investing. Each industrial 
revolution that has come before has 
brought about exciting technological 
advances and a need to adapt to survive 
or be left behind. 

Manufacturers will be hearing terms 
such as artificial intelligence and auto-
mation, and may be wondering what the 
fuss regarding the 4IR is about and what 
the reward for embracing this revolu-
tion will be. 

The answer is digital transforma-
tion. The 4IR will help manufacturers to 
make the customer journey to purchase 
smooth and personal. 

CONVERTING CUSTOMERS 
Putting customers front and centre of 
a manufacturing strategy is becom-
ing increasingly imperative. With com-
panies across Europe and the United 
States facing competition from econo-
mies such as China, where high-quality 
goods can usually be manufactured at a 
fraction of the cost, businesses have to 

complement their manufacturing opti-
misation strategies with other differenti-
ators, and leverage their closer relation-
ship with customers. 

The 4IR presents opportunities for 
manufacturers to better understand and 
get closer to their customers, by gain-
ing unprecedented insight into buying 
behaviours through intelligent data ana-
lytics. If manufacturers can learn what a 
particular type of customer orders and 
how often, then they can forecast more 
accurately and ensure they’re manufac-
turing enough of a certain product to  
meet demand. 

With a suitable incentive, custom-
ers aren’t averse to analytics tracking 
their commerce journey; 87 per cent 
of customers say they’re willing to 
have their journey tracked if there are 
tangible benefits.

A FULFILLING CUSTOMER SERVICE
While the 4IR will help manufacturers to 
get to know customers intimately, the 
data leveraged through analytics can 
only be truly valuable if their commerce 
offering is up to similar standards. It’s 
not much use manufacturers being able 
to predict what products are in demand 
and when, if customers can’t then order 
goods without a glitch. 

Business-to-consumer customers are 
already enjoying an increasingly smooth 
online experience, and fast and friction-
less payments, and these expectations 

are being taken into business-to- 
business (B2B) transactions. B2B por-
tals can no longer be facsimiles of online 
catalogues that are difficult to navigate; 
manufacturers need to improve product 
discovery and buying decisions. 

This innovation doesn’t stop at con-
version. The 4IR can extend to customer 
service and order fulfilment. Greater 
insight into a customer can improve 
overall customer care. And by measuring 
key performance indicators, such as the 
ratio of inventory to sales and the ability 
to deliver the perfect order, by shipping 
the right product with no damage or 
delays, manufacturers can see how effi-
cient their business processes are and 
where they need to improve. 

RIGHT PRODUCTS, RIGHT TIME
Looking ahead to what the 4IR will mean 
for the future of customer experience in 
the manufacturing industry, manufac-
turers will be able to be proactive rather 
than reactive. While some customers 
will still order online as and when they 
require products, many more will receive 
goods before they need them. 

Take the aviation industry. Stock man-
agement is crucial yet many airlines want 
lean inventories so might not invest too 
heavily in them. When a spare part is 
needed, it has to be delivered as quickly 
as possible, but lead times can be weeks 
or sometimes even months. Airlines 
can’t afford for aircraft to be out of ser-
vice for that long; every minute an air-
craft is grounded, it’s eating into the air-
line’s bottom line. 

Thanks to the 4IR and a wide range of 
sensors, the aviation industry is begin-
ning to carry out predictive mainte-
nance, helping to identify demand pat-
terns. With this information, airlines 
will know which parts will be required 
before they need replacing, and manu-
facturers can ship the right parts at the 
right time, keeping aircraft in the sky 
and customers fulfilled. 

LiveArea understands the com-
plexity inherent in manufacturing. An 
exciting innovation being offered by 
manufacturers is the ability to manu-
facture bespoke and custom parts at 
scale with much shorter lead times and 
lower commitment quantities than ever 

before, to respond much quicker to 
breakdown, and to prototype new, more 
efficient assemblies. 

Key to manufacturing these parts is 
empowering customers to specify their 
requirements online, and to know these 
custom parts will be compatible with 
their existing specifications and pro-
cesses. This requires the end-to-end 
vision across technology, commerce and 
fulfilment that LiveArea can deliver.

Ultimately, the 4IR is enabling man-
ufacturers to make informed data-
driven decisions that support custom-
ers’ needs. Manufacturers that fail to 
embrace digital and smart technolo-
gies risk losing customers and being 
left behind by competitors and innova-
tive newcomers.

For more information please visit
liveareacx.com

How can manufacturers harness 
the fourth industrial revolution to 
bring them closer to customers?
New technologies are rapidly altering the global manufacturing landscape, according to Richard Mathias, 
senior technology architect at LiveArea, with connected supply chains enabling companies to boost 
productivity and operational efficiency

S BENEFITS NOTED BY MANUFACTURERS THAT HAVE INVESTED IN INDUSTRY 4.0 (BY TURNOVER)

Barclays, Corporate Banking Manufacturing Report,Intelligent manufacturing, September 2017

Four common misconceptions

01  
IT HAS NO CLEAR VALUE

A 2018 Make UK survey found that 30 per 
cent of manufacturers surveyed said they 
didn’t understand how 4IR technology 
could help their business. The most 
successful manufacturers are the ones 
that are constantly analysing their supply 
chains and operational models. The 4IR 
enables them to do this more intelligently. 

02    IT’S AN EXPENSIVE INVESTMENT
This doesn’t have to be the case. 
Manufacturers can start small, with a couple 
of pilot projects, to see if there’s a business 
case for the technology. Results can then 
be presented to the executives responsible 
for making the final decision on investment. 

03    IT’S HARD TO IMPLEMENT  
Manufacturers need to find the right 
partner that can help unlock the 4IR’s 
value and to identify the technology 
suited to their business. The right 
partner will be able to support them 
in integrating the technology into their 
existing processes and supply chain. 
 

04  
IT WILL LEAD TO JOB LOSSES

While some low-level jobs will be made 
obsolete, there will always be the need 
for a human element in manufacturers’ 
customer service offering.
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Manufacturers wary of embracing the 4IR are likely to hold some misconceptions
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Commercial feature

anufacturing is a moneymaker 
for the UK. Contributing some 
11 per cent of total economic 

value, the sector makes more than £1 in 
every £10 going into the nation’s pocket.

What’s more, the public know this to 
be true: some 70 per cent agree the UK 
cannot tackle future problems without a 
strong manufacturing sector, according 
to a survey carried out for Make UK, The 
Manufacturers’ Organisation.

For all its success, however,  
manufacturing in the UK needs to 
develop and change, if it is to con-
tinue as a driving economic force for  
future generations.

The good news is that the sector is 
not short of ideas. Visiting hundreds 
of manufacturing businesses over the 
last 12 months, Make UK chief executive 
Stephen Phipson has been struck by 
the level of clever innovation happen-
ing all around the country. “Whether 
big or small, every enterprise has an 
innovation story to tell. How they have 
survived and thrived is often down to 

thinking differently about both prod-
uct and process,” he says.

“As a result, this differentiator comes 
through very strongly for the UK in our 
brand reputation within export markets. 
Innovation is our unique selling point; 
innovation in everything we do.”

Manufactured goods account for 
about 44 per cent of total UK exports 
and this revenue stream is a magnet for 
inward investment. It is why so many 
household global names are here.

The latest figures put the UK ninth in 
the world for manufacturing by value 
of output; however, this story is not 
well understood by the general public. 
In fact, the same survey respondents, 
who consider the sector important to 
the nation’s economic future, actually 
guessed the country came as low as 56th 
in the rankings, a position currently held 
by Kazakhstan.

Indeed, problems with public percep-
tions of the manufacturing sector are 
proving a significant obstacle to progress 
in the UK. For instance, only 17 per cent 

of people surveyed realise average earn-
ings in manufacturing exceed those in 
the wider economy.

This failure to communicate carries 
potentially serious consequences in 
terms of human resource. Manufacturing 
already employs around 2.7 million 
people in the UK and rising demand for 
engineering skills could mean as many 
as 265,000 new recruits a year through 
to 2024. Getting and keeping sufficient 
skilled bodies on board, therefore, calls 
for significant uplift in attraction and 
retention of talent, plus retraining.

The challenge begins with the educa-
tion system, right from primary school 
level upwards, argues Mr Phipson. “We 
need to attract young people into this 
profession. However, over the last couple 
of decades, design and technology in 

schools has almost disappeared, with 
the system skewed towards getting more 
and more people into university. The 
upshot is a gap in intermediate techni-
cian-level skills,” he says.

“This skills gap has largely been filled 
by the free movement of labour from 
Europe, with a lot of the 300,000 EU 
nationals currently employed in man-
ufacturing working as toolmakers, 
machine-setters, CNC [computer 
numerical control] programmers and 
the like.”

With Brexit on the horizon, how-
ever, availability of this supplementary 
skills resource hangs in the balance. 
Therefore, manufacturers are increas-
ingly looking for learners with a combina-
tion of vocational and academic profiles, 
which is what makes degree apprentice-
ships so attractive.

Complicating recruitment matters 
more, though, gender balance has also 
been a workforce issue in manufactur-
ing, historically. National statistics show 
women only make up 24 per cent of 
employees, barely one in four. They rep-
resent just 11 per cent of engineers and 15 
per cent of engineering graduates.

While the sector itself is responding, 
greater urgency is needed, as well as a 
more systemic approach to working with 
educators and policymakers to address 
structural issues.

The recent Reinventing the 
Manufacturing Workforce report from 
Make UK revealed the majority of man-
ufacturers, some 72 per cent, are intro-
ducing or continuing formal appren-
ticeships to help secure the skills for 
the future. Slightly more are offering 
agile ways of working to retain existing 
employees, plus over half offer flexible 
forms of employment.

Altogether, developing a modern, 
youthful, diverse and appropriately 
skilled workforce fit for 2019, Brexit 
and beyond calls for something of 
an image makeover on the part of UK 
manufacturing. Spearheading this 
charge will be Make UK, pioneering a 
proactive stance to update percep-
tions and broaden appeal.

Core to a new vision for the sector is 
the positive impact of the fourth indus-
trial revolution (4IR). Digitisation is trans-
forming much of manufacturing already 

and its influence will only continue to 
disrupt the world market, in a good way, 
explains Mr Phipson. “Overwhelmingly, 
4IR provides a fantastic opportunity for 
the sector in the UK. In truth, we have 
lagged behind somewhat on digitisa-
tion, but that future catch-up factor only 
serves to make the size of the prize even 
bigger,” he says.

“Digitisation is not just the domain 
of major players, though. Investment 
of £1,000 in smart sensors on a CNC 
machine could harvest data and double 
SME [small and medium-sized enter-
prise] productivity within a month.

“Change at scale and pace will, how-
ever, require substantial reskilling of an 
existing workforce new to such areas as 
data analytics. Therefore, we are very 
pleased that government policy under 
the Industrial Strategy is supporting this 
with the Made Smarter initiative and £147 
million of allocated budget to help tech-
nology diffusion become a reality up and 
down the supply chain.”

Make UK research suggests 43 per cent 
of manufacturers have moved beyond 
the initial conception phase on 4IR into 
the evolution phase, where current 
business practice is optimised with new 
technologies. In short, they have moved 
from thinking to doing. That still leaves a 
majority yet to invest. For UK manufac-
turing to remain a future moneymaker, 
however, 4IR is a must. The future is ines-
capably digital. 

Mr Phipson concludes: “The effects 
of digitisation are going to touch 
everything. Instant mass customisation 
of products means manufacturing in real 
time, on demand, using state-of-the-art 
technology, such as 3D printing. It will 
revolutionise the way we make things.

“While the risk is real, the opportunity 
is huge. With our genius for innovation, 
backed by a consistent policy frame-
work, plus an image makeover, 4IR is a 
new dawn for manufacturing in the UK.”

For more information please visit
makeuk.org

New digital 
dawn for UK 
manufacturing
Digitisation of manufacturing is key 
to unlocking future wealth for the 
UK economy 

M

4IR BARRIERS DEPEND ON WHERE FIRMS ARE ON THEIR JOURNEY

Barriers companies have experienced, or anticipate experiencing, when adopting 4IR technologies and techniques

Make UK Manufacturing Outlook Survey 2018 Q2

Lack of skills within business 
for implementation

Data compatibility between systems

Culture within our business 
towards change

Not understanding how the 
technologies can help our business

Lack of available finance to invest

Cybersecurity concerns

Unable to build a case for investment

Not knowing where to go  
for information

Lack of buy-in from management

Lack of buy-in from employees
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The BioStore™ II 
automated sample 
management and 
biological storage 
system, at Brooks 
Life Sciences 
in Manchester. 
Photograph taken by 
Greg Harding, winner 
in the Professional 
Future Technology 
category of the Make 
UK Photography 
Competition 2018

https://www.liveareacx.com/
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Drones set to 
take flight in 
manufacturing
Drones used in 
manufacturing are 
still very much in 
their infancy, but  
the possibility for 
aerial imaging,  
asset monitoring  
and safety  
inspection is exciting 
industry experts

echnology tipping points 
are hard to predict. The 
first time drones were used 

in battle was the Vietnam War when 
the bulky, difficult-to-control Ryan 
Model 147 Lightning Bug recon-
naissance drones were deployed by 
the US military. The programme 
was mothballed in the 1970s, then 
re-emerged in the early-1990s, 
claiming their first kill in 2001, over 
Kandahar in Afghanistan. The first 
commercial drone permit was issued 
five years later, but it took another 
five years and smartphone technol-
ogy to create a real market.

Many people working in the drone 
industry were originally flying hob-
byist aircraft, powered by electric 
motors and lithium-polymer bat-
teries, making them lighter, quieter 
and more reliable than military jets. 
Cheap smartphone microcontrol-
ler chips initially provided autopilot 

software for these planes. The final 
stage, according to Professor Dario 
Floreano, director of the Swiss 
National Robotics Centre, was the 
price of accelerometers, used as tilt 
sensors in smartphones, coming 
down rapidly. Suddenly a cheap quad-
copter that knew its orientation and 
direction of movement was possible. 

Also like smartphones, people 
soon started thinking about bring-
ing drones into the workplace. In 
2013 Amazon announced its plans 
for a drone-based delivery system 
while in 2018 management consul-
tancy PwC set up a dedicated UK 
drones team and predicted the mar-
ket for work carried out by drones 
could be worth a whopping $127 bil-
lion worldwide. And yet, given that 
sales of commercial drones last year 
were just $2.4 billion, according to 
Gartner, the question is: are drones 
really going to transform the way 
many companies do business or are 
they just another overhyped fad?

Silicon Valley is backing the tech. 
“Whenever you see more automation 
with less weight, like the trends in 
battery size that’s driving the drone 
market, it’s worth keeping an eye on,” 
says Philippe Botteri, London-based 
partner at Accel venture capital and 
an early backer of Chinese drone 
platform startup DJI. “While flying 
cars are almost a sci-fi joke, battery 
tech has reached the stage where I 
can throw eight rotors on a drone and 
carry four people around. It’s as sig-
nificant as the driverless car.”

At the moment, the heaviest com-
mercial users are in entertainment 
and photography (42.9 per cent) and 
real estate (20.7 per cent), accord-
ing to a survey from BI Intelligence. 
Industrial uses come in at roughly 
25 per cent of which manufacturing 

accounts for just 1.5 per cent. The 
problem is that high-speed automo-
tive assembly plants can be as com-
plicated for drones as a battlefield, 
from robots that shoot welding arcs 
to machinery that can interfere with 
drone communication. 

Nonetheless, drones are already 
being deployed in asset-monitor-
ing, checking inventory by scan-
ning radio-frequency identifica-
tion chips and barcodes, and visual 
inspection. The most obvious area 
for growth, according to Jonathan 
Wilkins, director at EU Automation, 
is to expand drones capacity for 
doing what they’re best at, record-
ing information in ways that are  
too difficult, dangerous or boring  
for humans.

“Drones should have a positive 
impact on quality assurance,” he 
argues. “By performing a variety of 
aerial imaging and sensing tasks, 
such as those using infrared and 
thermal technology, they could 
detect problems with equipment on 

the production line or even the envi-
ronment that it’s operating in.”

Oil and gas companies are already 
replacing helicopters with drones for 
routine pipeline inspections. Last 
June, Shell vice president Hilary 
Mercer announced the company was 
using drones to help build its new 
$6-billion US ethane cracker plant in 
Pittsburgh. The drones take “thou-
sands and thousands” of pictures of 
the site on a weekly basis. In August, 
carmaker Ford began deploying 
drones to perform difficult inspec-
tions on overhead gantries that had 
previously required shutting down 
production to complete safely. The 
drones also give Ford a clear plant 
maintenance record.

To improve inspections, drone 
manufacturer 3DR has started add-
ing infrared cameras, initially for 
firefighting drones, according to 
Jim Merrick, director of marketing 
for Qualcomm’s internet of things 
business. He believes the monitor-
ing drones could be a crucial part 
of factory health and safety in the 
near future. 

Indeed, the US Occupational 
Safety and Health Administration 
(OSHA) began using drones for 
inspection last year. Similarly, 
OSHA not only used drones to 
inspect unsafe areas, it also used 
them for technical assistance in 
emergencies and during compli-
ance assistance activities.

Compliance presents drones' big-
gest problem. Although Amazon’s 
plan to use drones for home deliv-
ery appears to have hit a regulatory 
hurdle, in November car technology 
manufacturers ZF became the first 
company in Germany to use drones 
to fly spare parts, such as sensors or 
control cards, from the central ware-
house to work areas. ZF’s six-motor 
drones carry up to five kilograms and 
fly over the roofs of plant buildings, 
only crossing driveways where there is  
no alternative. 

Audi is developing a system 
known as Paula, which follows a 
defined route set on a navigation 
system, but also picks up on any 
obstacles with laser scanners, intel-
ligently working its way around 
them. Meanwhile Ocado, the UK 
online grocer, is building a robotic 
warehouse in the south of England 
for the French retailer Casino in 
which pre-programmed drone cad-
dies move along metal rails sorting 
and moving goods.

Jamie Dargie, vice president at 
Design Group, points out that drone 
technology is still in its infancy. He 
expects to see them fulfilling more 
roles, from loading pallets through 
picking and packing to replacing 
sedentary robots in the manufac-
turing process itself. Drones in man-
ufacturing, he concludes, are about 
to take flight. 

Car technology 
manufacturer ZF 
uses drones to fly 
spare parts from its 
central warehouse 
to workshops

ZF

T

Stephen Armstrong

By performing a variety of 
aerial imaging and sensing 
tasks, drones could detect 
problems with equipment on 
the production line or even the 
environment that it’s operating in
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ome in the manufacturing 
industry have been slow to 
embrace the fourth indus-

trial revolution or 4IR. A 2018 survey 
published by manufacturing organisa-
tion Make UK found that 64 per cent 
of UK manufacturers are aware of the 
4IR, yet 57 per cent have yet to make a 
4IR-related investment.

A possible reason for this disconnect 
is that there needs to be a strong busi-
ness case for investing. Each industrial 
revolution that has come before has 
brought about exciting technological 
advances and a need to adapt to survive 
or be left behind. 

Manufacturers will be hearing terms 
such as artificial intelligence and auto-
mation, and may be wondering what the 
fuss regarding the 4IR is about and what 
the reward for embracing this revolu-
tion will be. 

The answer is digital transforma-
tion. The 4IR will help manufacturers to 
make the customer journey to purchase 
smooth and personal. 

CONVERTING CUSTOMERS 
Putting customers front and centre of 
a manufacturing strategy is becom-
ing increasingly imperative. With com-
panies across Europe and the United 
States facing competition from econo-
mies such as China, where high-quality 
goods can usually be manufactured at a 
fraction of the cost, businesses have to 

complement their manufacturing opti-
misation strategies with other differenti-
ators, and leverage their closer relation-
ship with customers. 

The 4IR presents opportunities for 
manufacturers to better understand and 
get closer to their customers, by gain-
ing unprecedented insight into buying 
behaviours through intelligent data ana-
lytics. If manufacturers can learn what a 
particular type of customer orders and 
how often, then they can forecast more 
accurately and ensure they’re manufac-
turing enough of a certain product to  
meet demand. 

With a suitable incentive, custom-
ers aren’t averse to analytics tracking 
their commerce journey; 87 per cent 
of customers say they’re willing to 
have their journey tracked if there are 
tangible benefits.

A FULFILLING CUSTOMER SERVICE
While the 4IR will help manufacturers to 
get to know customers intimately, the 
data leveraged through analytics can 
only be truly valuable if their commerce 
offering is up to similar standards. It’s 
not much use manufacturers being able 
to predict what products are in demand 
and when, if customers can’t then order 
goods without a glitch. 

Business-to-consumer customers are 
already enjoying an increasingly smooth 
online experience, and fast and friction-
less payments, and these expectations 

are being taken into business-to- 
business (B2B) transactions. B2B por-
tals can no longer be facsimiles of online 
catalogues that are difficult to navigate; 
manufacturers need to improve product 
discovery and buying decisions. 

This innovation doesn’t stop at con-
version. The 4IR can extend to customer 
service and order fulfilment. Greater 
insight into a customer can improve 
overall customer care. And by measuring 
key performance indicators, such as the 
ratio of inventory to sales and the ability 
to deliver the perfect order, by shipping 
the right product with no damage or 
delays, manufacturers can see how effi-
cient their business processes are and 
where they need to improve. 

RIGHT PRODUCTS, RIGHT TIME
Looking ahead to what the 4IR will mean 
for the future of customer experience in 
the manufacturing industry, manufac-
turers will be able to be proactive rather 
than reactive. While some customers 
will still order online as and when they 
require products, many more will receive 
goods before they need them. 

Take the aviation industry. Stock man-
agement is crucial yet many airlines want 
lean inventories so might not invest too 
heavily in them. When a spare part is 
needed, it has to be delivered as quickly 
as possible, but lead times can be weeks 
or sometimes even months. Airlines 
can’t afford for aircraft to be out of ser-
vice for that long; every minute an air-
craft is grounded, it’s eating into the air-
line’s bottom line. 

Thanks to the 4IR and a wide range of 
sensors, the aviation industry is begin-
ning to carry out predictive mainte-
nance, helping to identify demand pat-
terns. With this information, airlines 
will know which parts will be required 
before they need replacing, and manu-
facturers can ship the right parts at the 
right time, keeping aircraft in the sky 
and customers fulfilled. 

LiveArea understands the com-
plexity inherent in manufacturing. An 
exciting innovation being offered by 
manufacturers is the ability to manu-
facture bespoke and custom parts at 
scale with much shorter lead times and 
lower commitment quantities than ever 

before, to respond much quicker to 
breakdown, and to prototype new, more 
efficient assemblies. 

Key to manufacturing these parts is 
empowering customers to specify their 
requirements online, and to know these 
custom parts will be compatible with 
their existing specifications and pro-
cesses. This requires the end-to-end 
vision across technology, commerce and 
fulfilment that LiveArea can deliver.

Ultimately, the 4IR is enabling man-
ufacturers to make informed data-
driven decisions that support custom-
ers’ needs. Manufacturers that fail to 
embrace digital and smart technolo-
gies risk losing customers and being 
left behind by competitors and innova-
tive newcomers.

For more information please visit
liveareacx.com

How can manufacturers harness 
the fourth industrial revolution to 
bring them closer to customers?
New technologies are rapidly altering the global manufacturing landscape, according to Richard Mathias, 
senior technology architect at LiveArea, with connected supply chains enabling companies to boost 
productivity and operational efficiency

S BENEFITS NOTED BY MANUFACTURERS THAT HAVE INVESTED IN INDUSTRY 4.0 (BY TURNOVER)

Barclays, Corporate Banking Manufacturing Report,Intelligent manufacturing, September 2017

Four common misconceptions

01  
IT HAS NO CLEAR VALUE

A 2018 Make UK survey found that 30 per 
cent of manufacturers surveyed said they 
didn’t understand how 4IR technology 
could help their business. The most 
successful manufacturers are the ones 
that are constantly analysing their supply 
chains and operational models. The 4IR 
enables them to do this more intelligently. 

02    IT’S AN EXPENSIVE INVESTMENT
This doesn’t have to be the case. 
Manufacturers can start small, with a couple 
of pilot projects, to see if there’s a business 
case for the technology. Results can then 
be presented to the executives responsible 
for making the final decision on investment. 

03    IT’S HARD TO IMPLEMENT  
Manufacturers need to find the right 
partner that can help unlock the 4IR’s 
value and to identify the technology 
suited to their business. The right 
partner will be able to support them 
in integrating the technology into their 
existing processes and supply chain. 
 

04  
IT WILL LEAD TO JOB LOSSES

While some low-level jobs will be made 
obsolete, there will always be the need 
for a human element in manufacturers’ 
customer service offering.

Improved 
production  
line productivity

Reduced costs

Revenue uplift

Freed-up  
staff for highly 
skilled work

Return on  
investment

No benefits

51%

45%

32%

28%

27%

6%

20%

5%
3%

37% 21% 30%

43% 25% 28%

33%

33% 37% 30%

41% 48%

43% 47% 55%

Manufacturers wary of embracing the 4IR are likely to hold some misconceptions

£1m to £10m £10m+Less than £1mTurnover total

Commercial feature

anufacturing is a moneymaker 
for the UK. Contributing some 
11 per cent of total economic 

value, the sector makes more than £1 in 
every £10 going into the nation’s pocket.

What’s more, the public know this to 
be true: some 70 per cent agree the UK 
cannot tackle future problems without a 
strong manufacturing sector, according 
to a survey carried out for Make UK, The 
Manufacturers’ Organisation.

For all its success, however,  
manufacturing in the UK needs to 
develop and change, if it is to con-
tinue as a driving economic force for  
future generations.

The good news is that the sector is 
not short of ideas. Visiting hundreds 
of manufacturing businesses over the 
last 12 months, Make UK chief executive 
Stephen Phipson has been struck by 
the level of clever innovation happen-
ing all around the country. “Whether 
big or small, every enterprise has an 
innovation story to tell. How they have 
survived and thrived is often down to 

thinking differently about both prod-
uct and process,” he says.

“As a result, this differentiator comes 
through very strongly for the UK in our 
brand reputation within export markets. 
Innovation is our unique selling point; 
innovation in everything we do.”

Manufactured goods account for 
about 44 per cent of total UK exports 
and this revenue stream is a magnet for 
inward investment. It is why so many 
household global names are here.

The latest figures put the UK ninth in 
the world for manufacturing by value 
of output; however, this story is not 
well understood by the general public. 
In fact, the same survey respondents, 
who consider the sector important to 
the nation’s economic future, actually 
guessed the country came as low as 56th 
in the rankings, a position currently held 
by Kazakhstan.

Indeed, problems with public percep-
tions of the manufacturing sector are 
proving a significant obstacle to progress 
in the UK. For instance, only 17 per cent 

of people surveyed realise average earn-
ings in manufacturing exceed those in 
the wider economy.

This failure to communicate carries 
potentially serious consequences in 
terms of human resource. Manufacturing 
already employs around 2.7 million 
people in the UK and rising demand for 
engineering skills could mean as many 
as 265,000 new recruits a year through 
to 2024. Getting and keeping sufficient 
skilled bodies on board, therefore, calls 
for significant uplift in attraction and 
retention of talent, plus retraining.

The challenge begins with the educa-
tion system, right from primary school 
level upwards, argues Mr Phipson. “We 
need to attract young people into this 
profession. However, over the last couple 
of decades, design and technology in 

schools has almost disappeared, with 
the system skewed towards getting more 
and more people into university. The 
upshot is a gap in intermediate techni-
cian-level skills,” he says.

“This skills gap has largely been filled 
by the free movement of labour from 
Europe, with a lot of the 300,000 EU 
nationals currently employed in man-
ufacturing working as toolmakers, 
machine-setters, CNC [computer 
numerical control] programmers and 
the like.”

With Brexit on the horizon, how-
ever, availability of this supplementary 
skills resource hangs in the balance. 
Therefore, manufacturers are increas-
ingly looking for learners with a combina-
tion of vocational and academic profiles, 
which is what makes degree apprentice-
ships so attractive.

Complicating recruitment matters 
more, though, gender balance has also 
been a workforce issue in manufactur-
ing, historically. National statistics show 
women only make up 24 per cent of 
employees, barely one in four. They rep-
resent just 11 per cent of engineers and 15 
per cent of engineering graduates.

While the sector itself is responding, 
greater urgency is needed, as well as a 
more systemic approach to working with 
educators and policymakers to address 
structural issues.

The recent Reinventing the 
Manufacturing Workforce report from 
Make UK revealed the majority of man-
ufacturers, some 72 per cent, are intro-
ducing or continuing formal appren-
ticeships to help secure the skills for 
the future. Slightly more are offering 
agile ways of working to retain existing 
employees, plus over half offer flexible 
forms of employment.

Altogether, developing a modern, 
youthful, diverse and appropriately 
skilled workforce fit for 2019, Brexit 
and beyond calls for something of 
an image makeover on the part of UK 
manufacturing. Spearheading this 
charge will be Make UK, pioneering a 
proactive stance to update percep-
tions and broaden appeal.

Core to a new vision for the sector is 
the positive impact of the fourth indus-
trial revolution (4IR). Digitisation is trans-
forming much of manufacturing already 

and its influence will only continue to 
disrupt the world market, in a good way, 
explains Mr Phipson. “Overwhelmingly, 
4IR provides a fantastic opportunity for 
the sector in the UK. In truth, we have 
lagged behind somewhat on digitisa-
tion, but that future catch-up factor only 
serves to make the size of the prize even 
bigger,” he says.

“Digitisation is not just the domain 
of major players, though. Investment 
of £1,000 in smart sensors on a CNC 
machine could harvest data and double 
SME [small and medium-sized enter-
prise] productivity within a month.

“Change at scale and pace will, how-
ever, require substantial reskilling of an 
existing workforce new to such areas as 
data analytics. Therefore, we are very 
pleased that government policy under 
the Industrial Strategy is supporting this 
with the Made Smarter initiative and £147 
million of allocated budget to help tech-
nology diffusion become a reality up and 
down the supply chain.”

Make UK research suggests 43 per cent 
of manufacturers have moved beyond 
the initial conception phase on 4IR into 
the evolution phase, where current 
business practice is optimised with new 
technologies. In short, they have moved 
from thinking to doing. That still leaves a 
majority yet to invest. For UK manufac-
turing to remain a future moneymaker, 
however, 4IR is a must. The future is ines-
capably digital. 

Mr Phipson concludes: “The effects 
of digitisation are going to touch 
everything. Instant mass customisation 
of products means manufacturing in real 
time, on demand, using state-of-the-art 
technology, such as 3D printing. It will 
revolutionise the way we make things.

“While the risk is real, the opportunity 
is huge. With our genius for innovation, 
backed by a consistent policy frame-
work, plus an image makeover, 4IR is a 
new dawn for manufacturing in the UK.”

For more information please visit
makeuk.org

New digital 
dawn for UK 
manufacturing
Digitisation of manufacturing is key 
to unlocking future wealth for the 
UK economy 

M

4IR BARRIERS DEPEND ON WHERE FIRMS ARE ON THEIR JOURNEY

Barriers companies have experienced, or anticipate experiencing, when adopting 4IR technologies and techniques

Make UK Manufacturing Outlook Survey 2018 Q2

Lack of skills within business 
for implementation

Data compatibility between systems

Culture within our business 
towards change

Not understanding how the 
technologies can help our business

Lack of available finance to invest

Cybersecurity concerns

Unable to build a case for investment

Not knowing where to go  
for information

Lack of buy-in from management

Lack of buy-in from employees

5% 20% 35%10% 25% 40%15% 30% 45%0%

EvolutionConceptionPre-conception

The BioStore™ II 
automated sample 
management and 
biological storage 
system, at Brooks 
Life Sciences 
in Manchester. 
Photograph taken by 
Greg Harding, winner 
in the Professional 
Future Technology 
category of the Make 
UK Photography 
Competition 2018

https://www.liveareacx.com/


R A C O N T E U R . N E TF U T U R E  O F  M A N U F A C T U R I N G 1716

Perhaps the biggest benefi t of 3D 
printing could be its potential to cut 
costs, says Galina Spasova, senior 
research analyst at IDC. 3D printers 
reduce the number of steps required 
to assemble a fi nished part or prod-
uct, speeding up the manufacturing 
process for some products, she says. 
Take GE’s Catalyst turboprop, a fully 
printed aircraft engine destined for 
commercial use. During the pro-
duction process, the engineering 
giant says it was able to reduce 855 
separate components to just 12 by 
using 3D printing. It was also able to 
create a lighter, faster and more 
fuel-effi  cient end-product.  

The fi rm has also spoken of being 
able to reduce its reliance on exter-
nal suppliers, cutting unnecessary 
inventories and shipping costs. 
Gartner analyst Pete Basiliere says 

Economies of scale the technology also vastly cuts the 
cost of making highly customised 
designs because 3D printers remove 
the need to create injection mould-
ings or specifi c tooling for produc-
tion, a process that can take weeks.

Mr Basiliere believes this will have 
a huge impact at the start of the 
manufacturing process, when fi rms 
are making prototypes. It will boost 
industries that need to make prod-
ucts which are highly tailored to 
individuals; think medical implant 
makers, jewellery designers and 
makers of complex machinery.

“Align Technology [a US dental 
company] already makes 300,000 
personalised braces every day 
using 3D-printed moulds,” says Mr 
Basiliere. “My hearing aid shells 
were made with 3D printers. The key 
is these products are each unique, 
so it wouldn’t make sense to use an 
injection mould.”

As dark clouds gather over the global economy, manufacturers fi nd 
themselves in the crosshairs. Long supply chains and a dependence 
on frictionless trade leaves them at risk to rising protectionism 
and slowing global growth. But a surprising form of technological 
defence could be available to them in 3D printing. Here are fi ve key 
ways in which the tech could upend the economics of traditional 
manufacturing, while spurring innovation and cutting pollution

Reshaping the dynamics 
of global production

It won’t just help cut the cost of 
manufacturing, 3D printing will 
also make it greener. By producing 
products closer to where they are 
consumed, businesses will rely less 
on air and sea freight routes which 
are major sources of pollution.

Additive production cuts waste 
during the production process. “It 
allows users to manufacture goods on 
demand [rather than continuously],” 
says Julio Vial, research manager for 
IDC Europe. “Furthermore, materials 
used to 3D print goods like powders 
can be recycled and used for the next 
batch, reducing waste and costs.” 

Companies could share a printer 
to cut costs and waste. “A company 
can purchase a printer and share it 
with selected partners during idle 
time,” says Mr Vial. “Or a company 
can present and share a specifi c 
design to a series of partners, some-
times diff erent, who off er external 
3D-printing services, evaluating 
which one is most convenient to 
collaborate with from time to time.”

Reducing carbon 
footprints

3D printing will enable manufactur-
ers to make more complex designs, 
freeing them to be more creative. 
This is because 3D printing’s addi-
tive technology creates objects by 
adding layers rather than subtract-
ing them. 

“3D technologies make it pos-
sible to create shapes and geom-
etries that are otherwise impos-
sible,” says Lorenzo Veronesi of 
IDC Manufacturing Insights. 
“This allows designers to create 
objects that are inspired by natu-
ral forms and have superior physi-
cal-mechanical properties to those 
obtained through more traditional 
forms of design.”

This presents immense oppor-
tunity and could totally change 
the way fi rms make quotidian 
machines such as cars and planes, 
he says. The ability to produce 
complex shaped components as a 
single piece makes it much easier 

Another big benefi t of 3D printing 
will be the ability to produce com-
ponents closer to home rather than 
relying on imports. It will not only 
cut costs, but help fi rms at times of 
geopolitical tension, for instance 
during a trade war when the costs of 

Companies have already begun to 
include 3D printing in their produc-
tion processes, although the bulk of 
manufacturing continues to be done 
by traditional machines. However, 
fi rms may be tempted to make 
greater use of the technology because 
of its competitive advantages.

For Gartner’s Mr Basiliere, fi rms 
that use 3D printing can make and 
test prototypes much faster than 
previously possible, cutting their 
time to market. “Add to this the 
design freedoms 3D printing pre-
sents and it could really give fi rms 
an edge,” he says.

IDC’s Mr Vial agrees that the 
“highly fl exible” nature of 3D print-
ing could enable manufacturers to 
steal a march on rivals. “The dis-
tinction between production and 
shipping will disappear,” he says. “I 
can send a fi le and print it or have it 
printed anywhere in the world. And 
with the same machine, I can print 

Spurring innovation

Defending against 
geopolitical risk

Improving 
competitive edge

to increase their strength, while 
reducing their weight, internal 
stresses and failure points. 

In addition, some objects will be 
harder if not impossible to produce 
without 3D printing; think cavi-
ties and internal features in objects 
that are access limited or complex 
geometrical structures.

sourcing components internation-
ally rises fast.

“Trade wars and manufactur-
ing automation will drive discrete 
manufacturers worldwide to imple-
ment 3D printing over the next three 
years,” says Julio Vial, research 
manager at IDC. “By moving the 
manufacturing of components 
upstream, logistics companies will 

an infi nite number of diff erent types 
of objects.”

However, there are barriers to 
overcome if 3D printing is to move 
from a niche process into the main-
stream. Questions remain about 
the quality of some objects pro-
duced additively, says Mr Basiliere, 
as well as intellectual property 

3 D  P R I N T I N G

Dan Thomas

“We are moving from design for 
manufacturing to manufacturing 
the ideal design,” says Mr Basiliere 
at Gartner. “With the former, you 
take out all the costs and you end up 
with a lowest-common-denominator 
product. But with generative design, 
you can make the ideal design, what-
ever the customer wants.”

have the production site as close to 
the customer as possible.”

To use a current example, American 
fi rms might use 3D printing as an 
alternative to making products in 
China if the two countries’ trade bat-
tle intensifi es. All they would need is 
the product’s digital design plan and 
they’d be able to ramp up production 
themselves, as long as the same qual-
ity levels were achievable.

Of course, localised manufac-
turing could benefi t any industry 
that has remote operations, says 
Gartner’s Mr Basiliere. “Think oil 
and gas, mining, the military on 
land and at sea; all of them have a 
very long supply chain, so they see a 
real benefi t in being able to produce 
a part at short notice,” he says.

In many cases such parts wouldn’t 
have to be particularly high qual-
ity, instead providing quick fi xes at 
times of need. “You might just need 
to print a part that gets your broken 
boat back to shore. It would be a lot 
quicker than going back to base to 
pick one up,” says Mr Basiliere.

rights as DIY production takes off .
He concludes: “Companies like GE 

are going to have to spend months 
and years honing 3D-production 
processes, so they are repeatable, 
and there is a long way to go until we 
really see 3D printers shouldering a 
signifi cant amount of manufactur-
ing output.” 
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Perhaps the biggest benefi t of 3D 
printing could be its potential to cut 
costs, says Galina Spasova, senior 
research analyst at IDC. 3D printers 
reduce the number of steps required 
to assemble a fi nished part or prod-
uct, speeding up the manufacturing 
process for some products, she says. 
Take GE’s Catalyst turboprop, a fully 
printed aircraft engine destined for 
commercial use. During the pro-
duction process, the engineering 
giant says it was able to reduce 855 
separate components to just 12 by 
using 3D printing. It was also able to 
create a lighter, faster and more 
fuel-effi  cient end-product.  

The fi rm has also spoken of being 
able to reduce its reliance on exter-
nal suppliers, cutting unnecessary 
inventories and shipping costs. 
Gartner analyst Pete Basiliere says 

Economies of scale the technology also vastly cuts the 
cost of making highly customised 
designs because 3D printers remove 
the need to create injection mould-
ings or specifi c tooling for produc-
tion, a process that can take weeks.

Mr Basiliere believes this will have 
a huge impact at the start of the 
manufacturing process, when fi rms 
are making prototypes. It will boost 
industries that need to make prod-
ucts which are highly tailored to 
individuals; think medical implant 
makers, jewellery designers and 
makers of complex machinery.

“Align Technology [a US dental 
company] already makes 300,000 
personalised braces every day 
using 3D-printed moulds,” says Mr 
Basiliere. “My hearing aid shells 
were made with 3D printers. The key 
is these products are each unique, 
so it wouldn’t make sense to use an 
injection mould.”

As dark clouds gather over the global economy, manufacturers fi nd 
themselves in the crosshairs. Long supply chains and a dependence 
on frictionless trade leaves them at risk to rising protectionism 
and slowing global growth. But a surprising form of technological 
defence could be available to them in 3D printing. Here are fi ve key 
ways in which the tech could upend the economics of traditional 
manufacturing, while spurring innovation and cutting pollution

Reshaping the dynamics 
of global production

It won’t just help cut the cost of 
manufacturing, 3D printing will 
also make it greener. By producing 
products closer to where they are 
consumed, businesses will rely less 
on air and sea freight routes which 
are major sources of pollution.

Additive production cuts waste 
during the production process. “It 
allows users to manufacture goods on 
demand [rather than continuously],” 
says Julio Vial, research manager for 
IDC Europe. “Furthermore, materials 
used to 3D print goods like powders 
can be recycled and used for the next 
batch, reducing waste and costs.” 

Companies could share a printer 
to cut costs and waste. “A company 
can purchase a printer and share it 
with selected partners during idle 
time,” says Mr Vial. “Or a company 
can present and share a specifi c 
design to a series of partners, some-
times diff erent, who off er external 
3D-printing services, evaluating 
which one is most convenient to 
collaborate with from time to time.”

Reducing carbon 
footprints

3D printing will enable manufactur-
ers to make more complex designs, 
freeing them to be more creative. 
This is because 3D printing’s addi-
tive technology creates objects by 
adding layers rather than subtract-
ing them. 

“3D technologies make it pos-
sible to create shapes and geom-
etries that are otherwise impos-
sible,” says Lorenzo Veronesi of 
IDC Manufacturing Insights. 
“This allows designers to create 
objects that are inspired by natu-
ral forms and have superior physi-
cal-mechanical properties to those 
obtained through more traditional 
forms of design.”

This presents immense oppor-
tunity and could totally change 
the way fi rms make quotidian 
machines such as cars and planes, 
he says. The ability to produce 
complex shaped components as a 
single piece makes it much easier 

Another big benefi t of 3D printing 
will be the ability to produce com-
ponents closer to home rather than 
relying on imports. It will not only 
cut costs, but help fi rms at times of 
geopolitical tension, for instance 
during a trade war when the costs of 

Companies have already begun to 
include 3D printing in their produc-
tion processes, although the bulk of 
manufacturing continues to be done 
by traditional machines. However, 
fi rms may be tempted to make 
greater use of the technology because 
of its competitive advantages.

For Gartner’s Mr Basiliere, fi rms 
that use 3D printing can make and 
test prototypes much faster than 
previously possible, cutting their 
time to market. “Add to this the 
design freedoms 3D printing pre-
sents and it could really give fi rms 
an edge,” he says.

IDC’s Mr Vial agrees that the 
“highly fl exible” nature of 3D print-
ing could enable manufacturers to 
steal a march on rivals. “The dis-
tinction between production and 
shipping will disappear,” he says. “I 
can send a fi le and print it or have it 
printed anywhere in the world. And 
with the same machine, I can print 

Spurring innovation

Defending against 
geopolitical risk

Improving 
competitive edge

to increase their strength, while 
reducing their weight, internal 
stresses and failure points. 

In addition, some objects will be 
harder if not impossible to produce 
without 3D printing; think cavi-
ties and internal features in objects 
that are access limited or complex 
geometrical structures.

sourcing components internation-
ally rises fast.

“Trade wars and manufactur-
ing automation will drive discrete 
manufacturers worldwide to imple-
ment 3D printing over the next three 
years,” says Julio Vial, research 
manager at IDC. “By moving the 
manufacturing of components 
upstream, logistics companies will 

an infi nite number of diff erent types 
of objects.”

However, there are barriers to 
overcome if 3D printing is to move 
from a niche process into the main-
stream. Questions remain about 
the quality of some objects pro-
duced additively, says Mr Basiliere, 
as well as intellectual property 

3 D  P R I N T I N G

Dan Thomas

“We are moving from design for 
manufacturing to manufacturing 
the ideal design,” says Mr Basiliere 
at Gartner. “With the former, you 
take out all the costs and you end up 
with a lowest-common-denominator 
product. But with generative design, 
you can make the ideal design, what-
ever the customer wants.”

have the production site as close to 
the customer as possible.”

To use a current example, American 
fi rms might use 3D printing as an 
alternative to making products in 
China if the two countries’ trade bat-
tle intensifi es. All they would need is 
the product’s digital design plan and 
they’d be able to ramp up production 
themselves, as long as the same qual-
ity levels were achievable.

Of course, localised manufac-
turing could benefi t any industry 
that has remote operations, says 
Gartner’s Mr Basiliere. “Think oil 
and gas, mining, the military on 
land and at sea; all of them have a 
very long supply chain, so they see a 
real benefi t in being able to produce 
a part at short notice,” he says.

In many cases such parts wouldn’t 
have to be particularly high qual-
ity, instead providing quick fi xes at 
times of need. “You might just need 
to print a part that gets your broken 
boat back to shore. It would be a lot 
quicker than going back to base to 
pick one up,” says Mr Basiliere.

rights as DIY production takes off .
He concludes: “Companies like GE 

are going to have to spend months 
and years honing 3D-production 
processes, so they are repeatable, 
and there is a long way to go until we 
really see 3D printers shouldering a 
signifi cant amount of manufactur-
ing output.” 
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from the United Nations Conference 
on Trade and Development. The UK 
is ninth with 2 per cent.

In the intervening centuries there 
have been sizeable shifts. China 
reclaimed its crown after 150 years 
by overtaking America during the 
past decade. Although it is early 
to make fi rm predictions about 
who might be winners and los-
ers in the fourth industrial revolu-
tion, all will be trying to learn from 
past experience.

China was a leader in many areas 
of industry for hundreds of years, 
responsible for technological break-
throughs including paper, clocks 
and cannon. Then Britain began 
to overhaul it with an explosion of 
innovations such as steam power 
and the factory system in the fi rst 
industrial revolution from about 
1760 to 1840, which simultaneously 
saw populations and living stand-
ards eventually rise.

Britain did not overtake China’s 
output until 1860, according to cal-
culations by economic historian 
Paul Bairoch. Then Britain’s reign 
as top manufacturing nation lasted 

oday’s largest manufac-
turing country headed the 
output league table nearly 

two centuries ago before being 
ousted by Britain in the fi rst indus-
trial revolution.

China accounts for 20 per cent 
of global output, followed by the 
United States with 18 per cent, Japan 
10 per cent, Germany 7 per cent and 
South Korea with 4 per cent, accord-
ing to the most recent (2015) data 

less than 40 years. By 1900 the US 
had overtaken it, with Germany 
rising fast too, during the second 
industrial revolution of 1870 to 1914, 
which saw widespread adoption of 
technologies such the telegraph, 
railways and electricity.

The third industrial revolution, 
from the 1950s to the present day, 
has been a digital age that includes 
personal computers, mobile phones 
and the internet, with indus-
trial applications in areas such 
as robotics. 

A nascent fourth revolution, 
which some see as a continuation 
of the third, includes technologies 
such as artifi cial intelligence (AI), 
5G telecoms, collaborative robots 
or co-bots, the internet of things, 
quantum computing, nanotechnol-
ogy, biotechnology and 3D print-
ing. What distinguishes it is a min-
gling of the physical, digital and 
biological spheres, referred to as 
cyber-physical systems.

“For a lot of these technologies, we 
are still in the hype stage and some 
of the consequences in the longer 
term will take us by surprise when 

they fi nally happen,” says Diane 
Coyle, professor of public policy at 
the University of Cambridge.

Being fi rst adopter of a technol-
ogy does not necessarily guarantee 
competitive advantage, she adds, 
as sometimes a second adopter can 
capitalise on the fi rst’s mistakes. “It 
also depends on the economic con-
text. Incentives have to be in place 
for technologies to be used,” says 
Professor Coyle. Winners are likely 
to be those who make best use of 
technology, not necessarily those 
who invent it.

In the third revolution, the US has 
been the technology leader, with 
companies such as International 
Business Machines (IBM), Microsoft 
and Apple. But its share of global 
manufacturing shrank as produc-
tion was off shored to cheaper loca-
tions. China and emerging econo-
mies benefi ted from a liberal trading 
regime coupled with new communi-
cations technologies.

Some see China’s further advance 
as likely, given the eff ort it is making 
to achieve leadership in technolo-
gies of the next generation of com-
merce and military equipment such 
as AI, robotics and gene-editing, a 
strategic concern for the US, which 
lies behind recent trade tensions.

On the other hand, developments 
such as 3D printing off er a chance for 
Western nations to bring some man-
ufacturing home. There has been 
some reshoring already, though not 
enough to shift the overall balance.

Adoption of fourth industrial rev-
olution technologies globally has 
been “slow and limited across all 
industry sectors”, according to man-
agement consultants McKinsey: 

Cars lined up at the 
St Petersburg plant 
of Toyota 

“More than 70 per cent of indus-
trial companies are still either at the 
start of the journey or unable to go 
beyond the pilot stage.” A PwC study 
found that just 5 per cent of man-
ufacturers in Europe, the Middle 
East and Africa are “digital cham-
pions”, compared with 11 per cent in 
the Americas and 19 per cent in the 
Asia-Pacifi c region.

Some companies are put off  not 
only by the cost of investment, 
but by the need to reshape their 
organisation to benefi t from it. 
Productivity gains in recent years 
have been slow. Economists such as 
Robert Gordon argue that innova-
tions are less transformative than 
those in earlier periods, such as elec-
trical power and powered fl ight.

Countries can help their case, how-
ever. Many have strategies aimed 
at the fourth industrial revolution, 
such as Germany’s Industrie 4.0, the 
UK’s Industrial Strategy, Made in 
China 2025 and Japan’s Society 5.0. 
Typically, eff orts include steps such as 
building awareness, fi nancial incen-
tives, improving the legal framework 
and education programmes.

Geoff  Mulgan, chief executive of 
Nesta, an innovation charity, points 
out that technologies such as driver-
less cars and drones are “very sys-
temic in nature”, so they require 
government action on regulation 
and infrastructure as well as adop-
tion by companies.

Also, the technologies question 
traditional concepts of manufac-
turing, for example people in future 
may buy mobility rather than cars, 
which requires a diff erent type of 
service. “At the moment, most coun-
tries that are good at manufacturing 
are not so good at this,” he says.

Mr Mulgan advocates “anticipa-
tory regulation” such as test beds in 
which innovations are developed in 
discussion with regulators, who can 
remove barriers or pre-empt threats 
that might lead to a public backlash. 
The UK, for example, has a £10-mil-
lion Regulators’ Pioneer Fund. 
Similar approaches are being tried 
in Singapore, Canada, United Arab 
Emirates and Finland.

The impact of a fourth industrial 
revolution will depend on geopol-
itics. A current backlash against 
globalisation threatens to limit the 
spread of benefi ts via trade.

“It makes it hard to see macroeco-
nomic conditions that mean mar-
kets are growing and there is going 
to be demand for new technolo-
gies,” says Professor Coyle. She is 
“long-term optimistic” about tech-
nology-led growth, “but short-term 
pessimistic because political and 
social adjustments are always going 
to be challenging”. 

Each industrial revolution 
produced a signifi cant reordering of 
manufacturing nations. As the world 
embarks on what many predict will 
be its fourth, which countries will be 
the main benefi ciaries and how will 
global economic dynamics shift?
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government action on regulation 
and infrastructure as well as adop-
tion by companies.

Also, the technologies question 
traditional concepts of manufac-
turing, for example people in future 
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which requires a diff erent type of 
service. “At the moment, most coun-
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which innovations are developed in 
discussion with regulators, who can 
remove barriers or pre-empt threats 
that might lead to a public backlash. 
The UK, for example, has a £10-mil-
lion Regulators’ Pioneer Fund. 
Similar approaches are being tried 
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Emirates and Finland.

The impact of a fourth industrial 
revolution will depend on geopol-
itics. A current backlash against 
globalisation threatens to limit the 
spread of benefi ts via trade.

“It makes it hard to see macroeco-
nomic conditions that mean mar-
kets are growing and there is going 
to be demand for new technolo-
gies,” says Professor Coyle. She is 
“long-term optimistic” about tech-
nology-led growth, “but short-term 
pessimistic because political and 
social adjustments are always going 
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Each industrial revolution 
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manufacturing nations. As the world 
embarks on what many predict will 
be its fourth, which countries will be 
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