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Introduction
In order to address the concept of SMEs in the UK adopting ICT enabled Advanced Manufacturing
Technologies (AMTs), it is first crucial to establish the business demography of the UK, according to
size.
SMEs (small and medium sized enterprises) are defined as any business with fewer than 250
employees, or an annual turnover not exceeding £24 million.
In 2018, in the UK, there were 5.7 million SMEs. This equates to over 99% of all businesses. However,
despite SMEs contributing to a landslide majority of all businesses in the UK, these types of business
account for just 33% of employment and 21% of turnover.
In contrast to this, whilst large businesses only account for 0.1% of businesses in the UK, they contribute
to 40% of employment and 48% of turnover.

Reference: 1

From this information, we can assume that SMEs support a large portion of the UK’s economy.
According to, The Manufacturer2, the UK is currently the world’s eighth largest industrial nation, and if
current trends continue, will be established in the top 5 by 2021. Overall, the UK’s industrial sector has
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increased by 1.4% a year since 1948, according to a recent report from the Office for National Statistics
(ONS).

Reference: 3

With a booming industry, that’s only on the rise, the adoption of AMT in the UK, will become an essential
element in the success of SMEs. In order to keep up with the large companies and industry leaders,
SMEs face the challenge of reducing their production costs, improving the quality of their products, as
well as increasing speed and volume of production. This cannot be done through man-power alone.
In this report, the good practices and needs of SMEs in the UK, regarding ICT adoption in AMT, will be
examined. This adoption of new technological processes refers to automation, VR (Virtual Reality) and
simulation, supply chain management, data management systems, ERP (Enterprise Resource
Management), 3D printing and cloud manufacturing.
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The Scope of the Project and our Target
Group
There are 2.6 million people directly employed in manufacturing in the UK, and British manufacturers
saw product sales of £364.7 billion in 2016, according to the Office for National Statistics (ONS).4
FAME will focus on 4 sectors specifically:
•

Food industry

•

Agriculture industry

•

Metal industry

•

Electronics and electrical equipment industry

The intent of this national report, based on UK SMEs, is to define good practices and the needs of those
in the defined sectors, with regards to skills, knowledge and financial means to implement AMT
processes.
Based on the results of the national reports across all partner countries, we will share best practices
across Europe and develop training programmes and tools, which will serve as a means to strengthen
the capacity for SMEs to adopt ICT enabled AMTs.
The biggest challenge we face, in addressing the process of digital transformation in companies is to
break down the common conceptions held by traditional industries with regards to introducing
technology to tried-and-tested, reliable but perhaps outdated processes. It’s our intention, across all
sectors, to demonstrate the benefit of new technologies, and assist SMEs in taking advance of emerging
opportunities, which will allow them to transform their business and processes.
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VR/Simulations
In the UK, we are entering a new era with regards to technology. This is known as the ‘fourth industrial
revolution’ or ‘Industry 4.0’. We’re being introduced to automation and AI, both of which provide
significant advantages over human labour. Productivity is increased, production is streamlined and this
leaves businesses with more time and effort to focus on creativity, and establishing new ideas for the
business. In manufacturing, processes are continually changing to optimise operations, and in order to
keep up with the fierce competition from overseas, the UK needs to be open to learning about new
technologies, implementing these and using their competitive advantage in these areas.5

Reference: 6
That said, Jeremy Hadall, Chief Engineer at the Manufacturing Technology Centre (MTC) states, ‘there
are some key challenges facing UK manufacturing SMEs in deciding whether this route is right for
them.’7
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Why should UK SMEs adopt AI, and automation technologies?
Whilst investment in robotics and AI (Artificial Intelligence) is often costly, hence why it largely appeals
to large companies, the benefits for SMEs can outweigh those of the ones gained by corporate
establishments.
The initial cost may have a larger impact on an SME, but over time, the smart investment in this
technology will save a business money, improve their production lines and processes, and health and
safety procedures. Employees are no longer exposed to high risk environments and production
processes.
The benefits that automating processes and implementing robotics can bring to a business are
extensive. Robots don’t require a coffee break, they don’t take days off work through illness or family
holidays, they don’t require any downtime and they can work constantly, producing a product to the
exact specification it was programmed to, with little potential for varying or lacking standards.
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Reference: 12

How is the UK supporting SMEs in implementing emerging technologies?
In the UK, the cost of these types of technology are constantly reducing, in order to give SMEs a chance
to get a foot in the door with implementing these strategies. It’s now no longer required to buy the
technology outright. There are companies who offer this as a service to SMEs, for rent or lease, which
provides them with the opportunity to take the first step in this emerging market, even if they don’t have
the finances to purchase the technology. This is particularly useful for businesses who work on a projectto-project basis, and may not require the equipment full time.
Small business also face barriers in deciding to implement this technology in the first place, even if they
have sufficient finances. Research by the Engineering Employers Federation found that 56% of UK
manufacturing respondents had little or no understanding of Industry 4.0 and 67% have no strategy in
place. There are a number of questions still being asked:
•

Is there a risk involved in using AI and automation in my business?

•

Does it create any changes to my current operations? Can I integrate it with any systems I
currently have in place?

•

Do I need experts to operate this? Can I train my staff to use this? Do I even need staff if I use
AI?

In the UK, there are also various organisations and initiatives which exist to help provide information to
the UK manufacturing industry on the benefits of AI and robotics. These include the Manufacturing
Technology Centre, Knowledge Transfer Network, 4Manufacturing8, Innovate UK and the Catapults.
The Knowledge Transfer Network created a framework in partnership with each of these organisations,
named 4Manufacturing. 4Manufacturing is a tool, which establishes a manufacturers current skill set,
and then supports and helps the manufacturer in deploying new innovative technologies and
acknowledging Industry 4.0.
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How does the UK compare to other countries in the adoption of ICT based AMT?
The UK falls significantly behind other countries. Many SMEs have little or no understanding of what
these new technologies are, and how they can benefit from them. This is due to the traditional nature of
businesses, which tend to be family owned and passed down through generations. Within these
businesses, there has been a ‘fix, not replace’ attitude instilled, and this affects the acceptance and
interest in innovative processes such as robotics and AI. There is a resistance to change, which is
evident across various sectors. This could easily be put down to lack of knowledge about these
technologies, and the SMEs fear of their own illiteracy. UK employers struggle to fill 43% of vacancies
in STEM (science, technology, engineering and mathematics) sectors. Other factors which deter SMEs
from adopting emerging technology in their business practises is the perceived high cost of
implementation, cybersecurity and the uncertainty in the results it will bring.9

Good Practise in adopting AI and VR
In 2017, the UK government conducted an industry-led review, to investigate how the manufacturing
industry can exploit the benefits of an increasing uptake in implementing digital technologies, and how
this could be supported through an effective partnership between the manufacturing industry and the
government.
The ‘Made Smarter Review’10 details how digital technologies have the potential to transform the UK
manufacturing industry by 2030.
It focuses on 3 areas of the main challenges in which businesses face:
Leadership: improving leadership skills with ambition, knowledge (informed decisions) and focus as a
priority
Adoption: an increase in the adoption of ADTs across supply chains, focusing particularly on SMEs
Innovation: faster innovation and creation of new ADTs, companies producing ADTs, staying ahead of
market to sustain the UK’s competitive advantage
The aim of the review is to establish how the UK could potentially lead the fourth industrial revolution,
increase productivity, and create new employment opportunities in the manufacturing industry. It details
how this can be done using new technologies, such as automation, AI (artificial intelligence), VR (virtual
reality) and additive manufacturing.
There are a number of companies in the UK already adopting these innovative methods for production,
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and have established great success.
Toyota produces a new engine every 57 seconds in North Wales. In Hull, Siemens builds wind turbine
blades which reach a length equal to that of 6 double-decked buses. Airbus Space and Defence also
helped build a spacecraft, which then travelled almost 4 billion miles to a comet.
Ocado (an online supermarket) is in the process of developing a new robot which will be able to
recognise all 500,000 items on their website and use AI to establish the best way to grab the products
with its suction arm. Meanwhile, Rolls Royce is pioneering 3D printing, by printing car parts to cut their
production lead times, and improve on the quality of their products.
It’s essential for SMEs to take successes such as these, and build on them, learn from them and adopt
similar principles. In adopting digital technologies such as those outlined above, the UK has the potential
to contribute more than £450 billion to the manufacturing industry, and create around 175,000 jobs in
the next 10 years.11
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Management
Supply Chain Management
A supply chain is the system, or processes involved in getting a product from manufacturing to the end
consumer. There can be a number of stages in this process:
•

Sourcing the materials required

•

The manufacturing of the product

•

Delivery of the product

•

Returns process (if the consumer is unsatisfied/the product is faulty, etc)

Efficient management of their supply chain is just one way in which SMEs can make improvements and
streamline their business processes. By looking at each stage that a product goes through before it gets
to the end consumer, the business owner can optimise the resources they have available, no matter
how minimal these may be. It has the potential to lower costs and speed up turnaround times, which in
turn, keeps the consumer happy, as well as the business.
As we are now living in a digital world, legacy processes and manual management are becoming a thing
of the past. The interactions in the supply chain are changing from human interactions, towards an online
business environment.
Automating these business processes enable the SME to integrate the different stages of their supply
chain, and possibly speed up and manage these more efficiently. It opens up the potential for the
different parties of the supply chain to interact and collaborate, to achieve the most streamlined process.

Good Practise in the UK
The UK government has an Industrial Strategy14 in place which intends to build and strengthen the
UK’s supply chains, and provide support to companies and organisations who want to become involved
in collaborative initiatives.
There is a funding competition in place, The Advanced Manufacturing Supply Chain Initiative
(AMSCI), designed to improve the global competitiveness of the UK advanced manufacturing supply
chains. Over 4 rounds, £245 million of public funds have been pledged to support research,
development, skills training and investment to assist UK supply chains in reaching higher standards,
and increase the attractiveness for suppliers to locate in the UK.
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The Regional Growth Fund (RGF) also contribute £3.2 billion to help companies in England to create
employment opportunities until the mid-2020s. Business support is provided by the Manufacturing
Advisory Service to help support, improve and grow companies in England.

Helping Suppliers to Train
Supply chain companies face two barriers with regards to their employees. It can often be more difficult
and a daunting process to recruit new employees, knowing the effort and time which will need to be
invested in them to ensure standards are met. However, they also come up against a challenge in
training their existing workforce. The quick solution to this is to hire individuals who are already trained
in the current business processes/systems, etc. However, in the long run, this can actually have a
damaging effect on the industry, and its potential for growth. SMEs are often unaware of the support
available to them with regards to training, and financing this.
In Derby, Rolls Royce opened an Apprenticeship Academy, which doubled the number of apprentices
they train. These 200 extra individuals will then move on to complete their apprenticeships with supply
chain companies who lack the capacity and experience to develop their own training programmes. BAE
Systems and Toyota also adopt this method of training and provision of apprenticeships.

Graduate Bursaries for Suppliers
Many industrial strategies place a high importance on creating a highly-skilled graduate workforce. In
order to take the UK into Industry 4.0, and to establish itself as a leader, it needs to create attractiveness
in joining the industry, for graduates, who can bring innovation and a fresh approach. Nine major
aerospace companies have put investment into the Aerospace MSc Bursary scheme, to up-skill their
supply chain. This will see 500 Masters-level bursaries awarded to prospective, as well as existing
aerospace employees, and is co-funded by the UK Government’s Department for Business,
Innovation and Skills (BIS).

Optimisation, Life-cycle and Data Management Systems
Data Management systems manage the flow of an information system’s data throughout the life-cycle
in which the data is stored, from its creation, to its deletion when it is no longer required. These products
automate the processes involved and most organise the data based upon tiers, according to the stage
of the life-cycle. The migration of the data from one tier to another, is controlled according to a predefined criteria, which automates the process.
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The London Borough of Hillingdon launched new technologies in data storage, supported by their
Oracle database, to implement a new residents’ card system, HillingdonFirst. The card gives the
borough’s residents preferential rates on parking facilities, library and waste centre access and
discounts at local shops and businesses. The application process is done online, and supported by an
Oracle database. With 250,000 residents, it’s essential for the borough to ensure that applications are
processed in a timely manner, meaning that quick access to the data is required. The new software they
have implemented identifies the most active areas of the database and moves the data between tiers.
The new system performs 15 times faster than the spinning disk they had in place previously.15

Enterprise Resource Planning (ERP)
ERP software integrates various functions into one system to streamline business processes and
information sharing across a business, e.g, inventory and order management, accounting, HR, and a
CRM would all be migrated to one system. It’s main advantage is that employees across different
departments of a company can all access the same information, even if they have different uses for this
information.
Due to the volume of information, and systems stored within the ERP package, it was mainly large
corporations who implemented these solutions initially. However, in the past decade, the UK has seen
an increase in the uptake of ERP systems by SMEs.16 The UK government has put in place a
Knowledge Transfer Partnership (KTP), making university expertise available, to help SMEs in the
UK to implement ERP solutions and reap the benefits of having all their systems controlling individual
customer, supplier and production functions in one shared system.
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Reference: 17

ICT Tools
Cyber-Physical Systems
Cyber-Physical Systems (CPS) integrate physical processes with computers and networking.
An example of this is the launch of self-driving trains within the UK. In March 2018, passengers rode the
first self-driving train on a London route. The trains use technology, which was developed by Siemens,
and operate on Network Rail’s innovative digital signalling system.18
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Reference: 20
The UK is currently investing in creating digital tools, techniques and processes that will transform the
manufacturing industry and support Britain in moving forward in Industry 4.0. The Engineering and
Physical Sciences Research Council (EPSRC) has awarded £11.4 million to seven projects, who aim to
be part of this transition for the industry.
One of these is Cognitive Chemical Manufacturing – EP/R032807/119, being led by Dr Richard
Bourne from the University of Leeds. There are various other partners, both companies and universities
involved in the project, with a total grant of £1.9 million. The project aims to implement automated
chemical experimentation, by developing new algorithms, and integrating these to a cyber platform. The
intention for this automation is to minimise the time taken to identify safe, reliable chemical
manufacturing processes.

Mass customization (3-dimensional printing, direct digital manufacturing)
3D printing (also known as additive manufacturing) is a technological process that creates objects by
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laying down multiple thin layers of a material, for practical use. There is constant advancements in
printers and materials, which has created a huge attraction to the industry, as a method to aid in
manufacturing.
In 2017, $1.13 billion was spent on AM worldwide, including the purchase of systems, desktop 3D
printers and materials for printing. This figure is forecast to grow over the next decade, and it’s been
estimated that the UK will take to up to 8% or £5 billion of this market. This is a huge positive for the UK
economy and will generate new employment opportunities.
Implementing 3D printing and this shift to embracing technology has been put at the forefront of UK
manufacturing industry, as outlined in the Additive Manufacturing UK National Strategy 2018-25.21
Whilst many UK SMEs have not yet transitioned to such advanced digital processes, due to lack of
interest in moving away from their tried-and-tested business processes, others have exploited this
opportunity, and are seeing huge benefits.

Realising Possibilities
Strakka Racing are a British sports car racing team, who are at the forefront of using 3D printing to
enhance their business offering. They took advantage of the technology to ensure they were able to
deliver their self-built race car for Silverstone in 2015. 15% of the car was 3D printed, and managed to
place in the World Endurance Championship.
“We were short on time, so our engineers looked at using 3D printing to speed up the introduction of
new parts and minimise budgets spent on tooling,” says Dan Walmsley, Team Principal.22
“We started making a few small parts, which were impressively durable, then moved onto bigger, more
complex metal and plastic pieces and parts to improve performance,” he says. “In the end, even the
dashboard was 3D-printed. We were making pieces trackside.”23
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Reference: 24

Cloud Manufacturing
What is the cloud?
The cloud is a network in which you can store and manage data, files, and software over the internet.
Cloud Manufacturing is the concept of using reputable manufacturing resources, such as ERP, through
the cloud. Essentially, information can be viewed, updated and applied anytime, anywhere.
It was initially intended to handle the entire manufacturing process, following it from design to production,
and afterwards maintenance.
The biggest benefit of cloud manufacturing is the possibility it offer manufacturers to monitor their data,
coming directly from connected machinery, or manually from staff. Sensors connect the data to the
cloud, where it is displayed, almost right away, to give the administrator a real-time update on the stage
of production. This allows for decisions to made quickly, weaknesses to be identified before they become
major issues, and for the systems to be tweaked or altered to maximise performance, and achieve better
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results.
This allows decision-makers, either humans or machines, to see weaknesses in the system before they
become problems, or tweak systems to achieve greater efficiency.
Whilst Cybersecurity was an initial concern, the risk is being alleviated and many cloud-hosting providers
now offer 24/7 security to identify and block any potential threats.25

Cloud Manufacturing in Practise
The UK Ministry of Justice switched to the AWS cloud (a solution developed by Amazon). They use this
technology to increase the effectiveness and fairness of the services they provide to British citizens.
They have their own on-premise data centre, but were unable to change and adapt alongside the needs
of their citizens. As they began offering more digital services, they used AWS to automate, consolidate
and deliver their constituent services.
Using AWS services including Amazon Elastic Compute Cloud (Amazon EC2), Amazon Simple Storage
Service (Amazon S3), and Amazon Route 53, the Ministry of Justice has recognised the opportunity and
created a solution, using this technology to provide fairer and effective justice.26
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Reference: 27
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Conclusion
Establishing the UK as a leader of the fourth industrial revolution is a great possibility, if the country can
adapt and accept a true digital culture.
With the development of innovative, and exciting technologies, we are presented with the ability to truly
transform business operations across multiple sectors.
Whilst there are many SMEs reluctant to adopt ICT enabled AMTs, the UK is advancing in terms of
sharing knowledge on how this can become a possibility, for those who never believed it would be, and
the support provided to help SMEs integrate these new technology driven processes seamlessly into
their current practises.
The UK government is recognising the gap in the market with regards to awareness of AMTs, and have
shown great interest and initiative in investing in education, training and employment opportunities in
the manufacturing industry, to increase the implementation of technology. They recognise that the
Internet of Things (IOT), VR, AI, and automation are not widely understood, particularly by businesses
who have been operating with the same processes across many generations, and that in order to
integrate technology in these instances, qualified employers and workers are needed.
In turn, these individuals, who are gaining qualifications, bettering their education and career prospects,
are providing great value to the UK economy, and will be the generation who lead the UK into, and
through Industry 4.0
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