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Foreword

See the shape of digital manufacturing today

Disruption, digital innovation, new business models.. the world of manufacturing is changing
rapidly, perhaps faster than ever before. To adapt and survive, businesses must anticipate
changes, identify opportunities and make informed decisions.

So, how can you be ready for the changes that lie ahead? How can you pivot to be equally
productive and sustainable, delivering progress with purpose?

The InterAct Future of Digital Manufacturing Ecosystems research team has put together a
vital report that brings you the information you need, at your fingertips, outlining potential
future scenarios and the associated opportunities for the manufacturing world.

Future of Digital Marketing Ecosystems - 2040 Scenarios

These scenarios map out four potential alternatives for the digital manufacturers of
tomorrow:

« Productivity Powerhouse

+ Flexibility as Standard

+ Sustainability Champion

+ Happy and Sustainable Workforce

Some inspiring and welcome findings

Read on to find out more about how the most useful measure of sustainable progress is total
factor productivity, which accounts for inputs beyond labour - such as materials, energy

and administrative time - to compare them against total outputs. You will also learn how
these inputs can be measured against one another, and how businesses can begin working
towards achieving them.

As the report shows, by considering the human factors behind digitalisation today, you'll be
much better placed to build true resilience into your business tomorrow.

The report leads to some inspiring conclusions. For instance, industrial digitalisation looks
set not to harm jobs in the sector, but the opposite - with a net increase in manufacturing
jobs. Industrial Digital Technologies (IDTs) are also predicted to create a more resource-
efficient, sustainable and resilient economy.

In a world where every part of the value chain will start considering and delivering a more
sustainable and inclusive future, this report provides inspiration and suggested road maps to
help businesses like yours take the necessary next steps.

About Made Smarter Innovation

The report was created by a research team at Loughborough Business School and is a key
output of the InterAct Network, part of the Made Smarter Innovation Challenge.

Made Smarter aims to transform business by focusing on three key objectives:

Creating a connected collaborative ecosystem, where the best ideas can have the
momentum to become industrial scale solutions

Putting people at the heart of digitalisation, harnessing diversity, connecting communities
and creating compelling solutions

Delivering the digital manufacturing future we want, where we make things better, not
Just products but also society and the environment

The initiative aims to boost productivity by 30%, introducing £2.3 billion of Gross Value Added
as well as up to 4,000 jobs, and reducing carbon dioxide by 4.5% and waste by 25%. The aims
are ambitious, but achievable, as the Future of Digital Manufacturing Ecosystems - 2040
Scenarios makes clear.

- Ben Farmer, Deputy Director for the Made Smarter Innovation Challenge



https://www.lboro.ac.uk/schools/business-school/
https://interact-hub.org/
https://www.madesmarter.uk/made-smarter-innovation/
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Executive Summary

Our purpose

As part of the Future of Digital Manufacturing
Ecosystems project, this report presents the critical
insights generated by both primary (literature
review) and secondary (expert interview, focus
group) research on the possible scenarios and
future visions for UK manufacturing by 2040.

The purpose of this ‘2040 Scenarios’ report is

to showcase the identified future visions and
snapshots for the industry, helping manufacturing
practitioners, policymakers, and academics to
envision future prospects and develop practical
and measurable action plans to support the overall
transformation.

In response to the industrial challenges in
productivity, sustainability, resilience and the
well-being of the workforce, the work focuses on
visualising the future of the UK manufacturing
ecosystems in those key domains. It aims to provide
a better understanding of the future visions of

the industry, potential new business models and
the role of industrial digital technologies (IDTs) in
enabling the vision. The scenario work can be used
as a reference guide for strategic planning and
should provide useful inputs into policymaking and
business decision-making.

Core themes...

The report includes some core themes that serve
as the main building blocks for the scenario work,
and the definitions are provided below to establish a
common understanding before a deep dive into the
detailed scenario.

End-to-end supply chain (E2E SC) - An integrated
system that links together multiple firms to turn
raw materials into finished products that can be
delivered to end customers.

Manufacturing ecosystems - Being a part of the
ecosystem enables firms to establish ‘many-to-
many' relationships with others by taking part in
multiple global supply chains. The key benefit is that
firms can leverage each other's operational assets
and capabilities to co-create value and achieve
mutual benefits.

Industrial digital technology (IDT) - Refers

to Industry 4.0 technologies, such as Artificial
Intelligence, Digital Twin, Smart Analytics, and
Blockchain, that enable the improvement of end-
to-end supply chain visibility, traceability, and
connectivity.

Productivity — Building on the economic definition
of productivity - ‘growth value added per employee’,
the term in this report focuses on the operational
efficiency (i.e. time, cost and quality) in the
manufacturing industry.

Sustainability - Links to United Nation's
Sustainability Goal (UNSG) 12 Responsible
Consumption and Production, which focuses on
improving the overall material and energy efficiency
throughout E2E SCs.

Resilience - Focuses on improving overall
supply chain flexibility through integrated
planning (dynamic flexibility) and network
reconfiguration (structural flexibility)

Wellbeing - Focuses on the human element
in the manufacturing industry, particularly
exploring solutions to address issues around
talent development and operating models

Four scenarios

Four scenarios were identified to provide a
holistic view of the preferred future state for
the industry, each containing sub-elements
(a set of visions and snapshots) to bring the
abstract ideas to life.




Introduction

Challenges Facing the UK Manufacturing
Industry...

UK manufacturing has faced tremendous
challenges in the past decades due to external
global disruptions and internal operational
inefficiency. Lessons learned from Brexit and
COVID-19 highlight the importance of supply chains
(SCs), which act as a critical means of matching

the demand with appropriate supply. Since the UK
is a net importer (buys more from other countries
than it sells to), the country has struggled to make
positive progress towards its productivity (to make
things at the lowest possible cost), sustainability (to
move towards NetZero) and resilience (to maintain
operations continuity during disruptions) goals,

Although the industry has recognised that
nowadays ‘it's supply chains that compete, not
individual firms’, the traditional 'silo thinking'
mindset (focusing on improving the efficiency of
individual business function/entity rather than the
end-to-end SC) has largely stalled the opportunity
to achieve overall growth. This creates an ever-
growing gap between large and small firms, which
provides the former with the advantage to grow
faster at the expense of the latter (usually SMEs who
supply to large firms)3. To make a U-turn in response
to the enduring challenges, firms must take a more
coordinated approach to identify the mutual goals
and manage their SCs accordingly to produce
benefits for everyone.

However, this is difficult to achieve due to poor
integration and visibility across the end-to-end SC.
In reality, firms interact only with their tier-1 suppliers

which largely constrains their access to the entire
SC network.

This limits their ability to sense and seize new
business opportunities in a broad context

by leveraging one another’'s knowledge and
capabilities. Therefore, taking the ecosystem
approach in managing its SC network enables firms
to build ‘'many-to-many’ relationships with different
firms with a set of different operational capabilities
and assets. By exploring collaboration opportunities
in the network, firms could work closely with

each other towards mutual goals - to be more
productive, sustainable, and resilient through
knowledge transfer and asset sharing.

Industrial digital technologies (IDTs) are critical
to creating the future we want...4

Through the industrial revolution, we observed how
Industry 4.0 technologies could affect our lives in
different aspects. Adopting digital solutions offers
better visibility (uncovers SC issues in a timely
manner), connectivity (smooth communications
between SC partners at different levels), analytics
(enables better decision-making based on data
insights) and traceability (track and trace material
flow and other factors such as carbon emissions
from the end-to-end SC). Some large global
corporates have started benefiting from adopting
IDTs in their operations, but this only created limited
impacts as their upstream suppliers (mostly Small
and Medium Enterprises (SMEs)) are still in the early
stage of IDT adoption.

Without scaling the IDT application across end-to-
end SCs and beyond, firms are struggling to achieve
improved productivity and sustainability. As ‘Rome
was not built in a day’; the same logic applies, this
requires a system thinking to understand the future
of the manufacturing ecosystem and consider what
actions can be taken to leverage the power of IDTs
in delivering the future we want.

Future of Digital Manufacturing Ecosystems -
2040 Scenarios

Whilst it is impossible to predict the future,
envisioning it enables us to explore different future
scenarios and identify a common future vision by
answering the following questions. With a clearly
defined vision, we could then work backwards to
identify critical milestones and steps towards the
ideal future state.

What could the future of the digital UK
manufacturing ecosystem look like?

What are associated business models?

What role does IDT play in enabling the vision?

This report presents the key findings of the scenario
development, which focuses on identifying

the ideal future state for the UK manufacturing
industry in 2040. In total, four scenarios, 12 visions
and 33 snapshots were developed to provide
comprehensive views to answering the above
questions.




Approach

Our approach..

The scenario development consists of five key
stagess®;

STAGE 1

Gathering insights on the key topics (preferred
future for UK manufacturing, potential business
model, the role of IDTs & relevant enablers/
inhibitors) through a series of 1:1 expert interviews
and group discussions through the Discover Day.
A multi-stakeholder approach was adopted to
capture ideas from industrialists, policymakers and
academics.

22 expert interviews

2 focus groups »

STAGE 2

Analysing individual interview/focus group data
to establish a basic understanding of emerging
themes, and capture common and different
arguments between stakeholders.

STAGE 3

Conducting thematic analysis to cluster findings
under core themes; the future visions were analysed
through five lenses (i.e., productivity, resilience,
sustainability, wellbeing and digitalisation) and
enablers/inhibitors were captured from the aspects
of technological, economic, social, political (legal)
and environmental.

STAGE 4

Generating an initial version of scenarios, visions
and snapshots for internal discussions with InterAct
colleagues and Made Smarter Innovation team.

STAGE 5
Revising the scenario work to address feedback
received from the previous stage.




A scenario describes a preferred future
situation®

A vision can be exemplified with a set of
snapshots from the future, and multiple visions
may be used to articulate a scenario

A snapshot from the future is the most specific
component of a vision and can provide ‘depth’
and ‘substance’to it




Four scenarios and two critical drivers...

Under the four scenarios, a total of 12 visions and 33
snapshots were generated to provide a holistic view of
what the future could look like for UK manufacturing.
Findings also show that there are two common factors
that drive the changes across different domains.

« Digital transformation (X-axis) indicates the level
of digitalisation that firms need to achieve to
realise each snapshot (deliver the change)

Social evolution (Y-axis) refers to the level of
social changes in the broad community, such as
changes in individual behaviour or mindset that
transform the cultural and social institutions

Mapping snapshots against the two dimensions helps
to understand the potential connections between
them as well as the pathways to achieve the visions.

Scenario  Vision Snhapshot

Digital Manufacturing Mass Customisation

‘Flexible' Products
(& Distributed Manufacturing

Digitally Enabled Integrated Offerings

Smart End-to-End Supply Chain
Management

Responsible Consumption

Mining Resources from the Current Ecosystems

Carbon-Zero Manufacturing Ecosystems

(@ Better Health & Wellbeing

Sustainable Talent Development

Workforce is a Part of the Digital Ecosystem




‘A sum is greater than its parts’
It requires a system thinking approach...

Although there are four scenarios being
developed, it does not necessarily mean that UK
manufacturing should move towards only one
direction. The scenarios, visions and snapshots
should be viewed collectively to deliver a
system change at different levels of the
ecosystem.

Firm-level refers to strategic and operational
changes (lead to relevant snapshots) within the
individual organisation

Manufacturing ecosystem refers to the changes
that should take place at the supply
chain/industry level, which requires a high level
of collaboration between individual firms

Overall ecosystem includes additional
stakeholders outside the manufacturing
ecosystem, such as consumers, policymakers
and supporting organisations (i.e., academics,
and financial service providers).

Scenario  Vision Snhapshot

Digital Manufacturing Mass Customisation

‘Flexible' Products
(& Distributed Manufacturing

Digitally Enabled Integrated Offerings

Smart End-to-End Supply Chain
Management

Responsible Consumption

Mining Resources from the Current Ecosystems

Carbon-Zero Manufacturing Ecosystems

(@ Better Health & Wellbeing

Sustainable Talent Development

Workforce is a Part of the Digital Ecosystem




Scenario 2040

Productivity Powerhouse

Turning UK manufacturing into a
Productivity Powerhouse that focuses on
maximising efficiency to produce more
in less time without sacrificing quality.
This enables the industry to improve

its overall productivity and hence play

a more dominant role in the global
economy.

Visions and snapshots from the future

Vision 1 - Digital Manufacturing
» Fully Automated Low-Cost Factory
- Smart Manufacturing Ecosystems

Vision 2 - Digitally Enabled Integrated Offering
- Spare Parts/Components as a Service
- Products as a Service (B2B)
- Products as a Service (B2C)

Vision 3 - Smart End-to-End Supply Chain Management
+ End-to-End Supply Chain Visibility
- Demand Driven Supply Chain Planning
- Balancing Material Flow Using ‘Product Wheel



Scenario 2040
Productivity Powerhouse

Vision 1 - Digital Manufacturing
- Fully Automated Low-Cost Factory
- Smart Manufacturing Ecosystems

Vision 2 - Digitally Enabled Integrated Offering
+ Spare Parts/Components as a Service
-+ Products as a Service (B2B)
- Products as a Service (B2C)

Vision 3 - Smart End-to-End Supply Chain Management
+ End-to-End Supply Chain Visibility
- Demand Driven Supply Chain Planning
-+ Balancing Material Flow Using ‘Product Wheel

Vision 1
Digital Manufacturing

Digital technologies have been adopted at both
the firm and ecosystem levels to improve the
overall supply chain flows. The resource flow
has been significantly improved through better
production efficiency achieved in the factory,
where manufacturing assets are automated to
ensure that products are made to meet standard
quality and within the shortest lead time possible.
On the other hand better access to operations
data and effective communications are assisted
by IDTs, which enable closer relationships

being established between different parties

(Le. production, supply chain, customer and
talent) in the broad manufacturing ecosystems.
Taking a collaborative approach in addressing
manufacturing challenges enables the possible
solutions to be formed and implemented
effectively to tackle the national productivity
challenges in the manufacturing setting.









Vision 2

Digitally Enabled Integrated
Offering

By 2040, the UK manufacturing industry has
achieved a critical milestone in competing
through value creation other than just cost
optimization. Through the adoption of a servitized
business model (a shift from product based

to value based model by offering integrated
product and service offerings), manufacturers
are able to serve customers better by providing
tailored/innovative offerings and through close
collaborations. This enables firms to create a
close tie with customers in the long term, which
leads to stable cash flows and sustainable
growth.













Scenario 2040
Productivity Powerhouse

Vision 1 - Digital Manufacturing
» Fully Automated Low-Cost Factory
- Smart Manufacturing Ecosystems

Vision 2 - Digitally Enabled Integrated Offering
- Spare Parts/Components as a Service
+ Products as a Service (B2B)
- Products as a Service (B2C)

Vision 3 - Smart End-to-End Supply Chain Management
+ End-to-End Supply Chain Visibility
+ Demand Driven Supply Chain Planning
- Balancing Material Flow Using ‘Product Wheel

Vision 3

Smart End-to-End Supply
Chain Management

The majority of UK manufacturers have taken

an end-to-end approach in managing supply
chains in which they are involved. In this way,

the OEMs become critical coordinators, who

play a vital role in recognizing the the different
types of market demands and sending a set

of stable demand signals to suppliers (mostly
SMEs) in lower tiers. With the support of supply
chain analytics and data sharing technologies,
this significantly improves the overall visibility
and enables everyone in the chain to thrive in a
more stable business environment. Following the
stable demand signals, demand/supply planning
and production scheduling can be effectively
managed to deliver value at the lowest possible
cost as well as in the shortest lead time.












Scenario 2040

Flexibility as the Standard

Flexibility as the Standard is a scenario
where manufacturers compete

through economy of scope by offering
customized offerings and services. This
allows firms to serve different types of
market demands, which significantly
enriches the UK supply base, making it
more resilient ahead of any future global
disruptions.

Visions and snapshots from the future

Vision 4 - Mass Customisation
- Customisation

Vision 5 - ‘Flexible’ Products
- Modular Design
» "Transformer’ Design

Vision 6 - Distributed Manufacturing
- Compete through 'Economies of Scope’
- Localized Manufacturing (Rightshoring)



Scenario 2040
Flexibility as the Standard

Vision 4 - Mass Customisation
- Customisation

Vision 5 - ‘Flexible’ Products
- Modular Design
» "Transformer Design’

Vision 6 - Distributed Manufacturing
» Compete through 'Economies of Scope’
- Localized Manufacturing (Rightshoring)

Vision 4
Mass Customisation

Customised offerings are available in different
sectors such as food, healthcare, and automotive.
This enables manufacturers to be more effective
in delivering value for end customers, thus
creating a unique selling point for their business
and improving overall financial performance.
With the support of digital technologies,
customers are able to design tailored products
with the support of manufacturers, and then
send the product specification to be made.






Scenario 2040
Flexibility as the Standard

Vision 4 - Mass Customisation
- Customisation

Vision 5 - ‘Flexible’ Products
- Modular Design
» "Transformer Design

Vision 6 - Distributed Manufacturing
» Compete through 'Economies of Scope’
- Localized Manufacturing (Rightshoring)

Vision 5
‘Flexible’ Products

Flexibility becomes a fundamental concept in the
product design, in which products are designed
in modularity and to serve different purposes.
Adopting modular design in new product
development improves the product's lifecycle
by building flexibility into the design, which
allows end users to easily (i.e. D.LY) repair the
product through spare part replacement. On the
other hand, the ‘transformer’ design is applied
to enable a product to be easily converted into
a different form and function to serve different
purposes, therefore saving consumers from
having to buy multiple items to satisfy different
requirements.









Scenario 2040
Flexibility as the Standard

Vision 4 - Mass Customisation
- Customisation

Vision 5 - ‘Flexible’ Products
- Modular Design
- "Transformer Design’

Vision 6 - Distributed Manufacturing
» Compete through 'Economies of Scope’
- Localized Manufacturing (Rightshoring)

Vision 6
Distributed Manufacturing

By 2040, the distributed manufacturing business
model has been established in the UK with the
support of local manufacturers. This model
brings the manufacturing supply chains closer to
end markets by local sourcing and production.
To be part of the distributed manufacturing
ecosystems, manufacturers have to unleash their
potential to serve different markets by leveraging
their production and R&D capabilities. In this way,
businesses become more resilient ahead of any
future global disruptions as supply chains are
locally based (through rightshoring) and business
risks are minimized when competing through
‘economies of scope’ (i.e. serving multiple
markets rather than focusing on a niche market).
The management of a distributed manufacturing
network requires the support of advanced

digital technologies to coordinate supply chain
flows between different parties, which is critical
in delivering the guaranteed customer service
level.









Scenario 2040

Sustainability Champion

In the scenario ‘Sustainability Champion,

UK manufacturing has achieved

some sustainability goals through the
significant improvement of resource and
energy efficiency across end-to-end
supply chains. This is facilitated by the
adoption of circular economy principles
and digital technologies, which enable
firms to maximize the value of materials
through the entire lifecycle.

Visions and snapshots from the future

Vision 7 - Responsible consumption
- Sustainable Lifestyle
- Trackable Recycling Contribution

Vision 8 - Mining Materials from Current Ecosystems
+ Reused Products - Second Hand Market
»+ Repaired/Refurbished Products
+ Open-Loop Recycling
+ Closed-Loop Recycling
- New Material Discovery

Vision 9 - Carbon-Zero Manufacturing Ecosystems
- loT Enabled Energy Savings
- Factoring the Cost of Carbon in the Supply Chain
- Low Carbon/Energy Efficient Factory
- Manufacturing Symbiosis



Scenario 2040
Sustainability Champion

Vision 7 - Responsible consumption
-+ Sustainable Lifestyle
-+ Trackable Recycling Contribution

Vision 8 - Mining Materials from Current Ecosystems
+ Reused Products - Second Hand Market
- Repaired/Refurbished Products
+ Open-Loop Recycling
+ Closed-Loop Recycling
- New Material Discovery

Vision 9 - Carbon-Zero Manufacturing Ecosystems
- loT Enabled Energy Savings
- Factoring the Cost of Carbon in the Supply Chain
- Low Carbon/Energy Efficient Factory
- Manufacturing Symbiosis

Vision 7
Responsible Consumption

Consumer purchasing decisions are driven by
both sustainability and financial factors. This
requires a greater level of supply chain visibility,
so the relevant data such as carbon footprint,
material ingredients, and country of origin can
be revealed to consumers to enable well-
informed decision making. Moreover, consumers
have a better understanding of how they could
contribute to the sustainability goal of the
entire ecosystem. For example, an initiative has
been taken to track individuals' contributions to
material recycling, which is achieved through
tracking technologies. This shift of mindset on
the demand side is a critical driver for adopting
sustainable practices on the supply side.









Scenario 2040
Sustainability Champion

Vision 7 - Responsible consumption
- Sustainable Lifestyle
- Trackable Recycling Contribution

Vision 8 - Mining Materials from Current Ecosystems
+ Reused Products - Second Hand Market

Repaired/Refurbished Products

Open-Loop Recycling

Closed-Loop Recycling

New Material Discovery

Vision 9 - Carbon-Zero Manufacturing Ecosystems
- loT Enabled Energy Savings
- Factoring the Cost of Carbon in the Supply Chain
- Low Carbon/Energy Efficient Factory
- Manufacturing Symbiosis

Vision 8

Mining Materials from
Current Ecosystems

To optimize the material efficiency in the entire
ecosystem, Circular Economy principles such as
reuse, repair, remanufacture and recycle have
been widely adopted by manufacturing firms to
support sustainable growth by maximizing the
value of materials that are currently in circulation.

This requires collaborations between
different parties (i.e. industrialists, consumers,
policymakers) to tackle social (how can we
convince people to buy ‘old’ products?),
economic (how can we reduce the costs

of refurbished/recycled/remanufactured
materials?), operational (how do we take a
system approach in addressing supply chain
issues?), legal (what legislation needs to be in
place to ensure fair trade?), and political (what
policy changes are needed to support the UK's
Net Zero agenda?) challenges.


















Scenario 2040
Sustainability Champion

Vision 7 - Responsible consumption
- Sustainable Lifestyle
- Trackable Recycling Contribution

Vision 8 - Mining Materials from Current Ecosystems
- Reused Products - Second Hand Market

Repaired/Refurbished Products

Open-Loop Recycling

Closed-Loop Recycling

New Material Discovery

Vision 9 - Carbon-Zero Manufacturing Ecosystems
- loT Enabled Energy Savings
- Factoring the Cost of Carbon in the Supply Chain
- Low Carbon/Energy Efficient Factory
- Manufacturing Symbiosis

Vision 9

Carbon-Zero Manufacturing
Ecosystems

Carbon emission reduction drives the operating
model design in the overall manufacturing
ecosystem, where necessary changes need to
take place at different levels (i.e. firm, supply
chain, ecosystem) to accomplish the goal. At
the firm level, it is common that IoTs have been
adopted in the factory to monitor and improve
the energy efficiency of the manufacturing
assets. In addition, the production waste

is systematically examined to identify the
remaining value (i.e. using by-products as a
feedstock for other processes/businesses). At
the supply chain level, the carbon emissions are
monitored from end-to-end, which provides a
useful indication on how different parties should
work together to identify the main contributing
factors. Factoring the cost of carbon within
supply chain management enables firms to
take a collaborative approach in addressing
greenhouse gas (GHG) emissions, which
ultimately supports the Net Zero goal.















Scenario 2040

Happy and Sustainable
Workforce

Happy and Sustainable Workforce is
a scenario that focuses on addressing
the issues around wellbeing in
manufacturing. In 2040, the industry
becomes people oriented, and offers
customizable support to employees
to create a workplace that diversity,
equality, and inclusion.

Visions and snapshots from the future

Vision 10 - Better Health and Wellbeing
- Robots Release Manpower from Repetitive Work
+ Predictive Maintenance Reduces Safety Issues
- Monitoring Mental Health via Self-Reporting
- Using Digital Techs to Rehumanise Work

Vision 11 - Sustainable Talent Development
- Lifelong Training
+ Apprenticeships
- Educating the Next Generation

Vision 12 - Workforce is a Part of the Digital Ecosystem
- Better Access to the Global Talent Network
- 'Meeting’ in Metaverse



Scenario 2040
Happy and Sustainable Workforce

Vision 10 - Better Health and Wellbeing
- Robots Release Manpower from Repetitive Work
- Predictive Maintenance Reduces Safety Issues
- Monitoring Mental Health via Self-Reporting
- Using Digital Techs to Rehumanise Work

Vision 11 - Sustainable Talent Development
» Lifelong Training
+ Apprenticeships
- Educating the Next Generation

Vision 12 - Workforce is a Part of the Digital Ecosystem
- Better Access to the Global Talent Network
‘Meeting’ In Metaverse

Vision 10

Better Health and Wellbeing

In 2040, manufacturing firms are taking a
people-oriented approach in designing and
managing the workplace. To create a better
working environment that supports the wellbeing
of employees, firms have adopted digital
technologies in the factory to address human-
related issues such as releasing human workers
from dangerous tasks (i.e. heavy lifting and
unpredictable machine breakdowns) and re-
engineering the work process that then enables
employees to work comfortably with digital
technologies. Moreover, senior leadership has
paid more attention to the employees’ health and
wellbeing, such as monitoring the stress level

of each employee by adopting a self-reporting
system.















Scenario 2040
Happy and Sustainable Workforce

Vision 10 - Better Health and Wellbeing
- Robots Release Manpower from Repetitive Work
- Predictive Maintenance Reduces Safety Issues
- Monitoring Mental Health via Self-Reporting
-+ Using Digital Techs to Rehumanise Work

Vision 11 - Sustainable Talent Development
» Lifelong Training
- Apprenticeships
-+ Educating the Next Generation

Vision 12 - Workforce is a Part of the Digital Ecosystem
- Better Access to the Global Talent Network
- 'Meeting’ in Metaverse

Vision 11

Sustainable Talent
Development

The majority of manufacturing firms have

taken initiatives to address the skill gaps in

the areas of sustainability and digitalization.

To ensure employees grow towards the

firm'’s business objectives, a lifelong training
programme is offered by most employers to
ensure that employees are able to access all
kinds of training courses to support their daily
responsibilities. The training covers the relevant
topics and is regularly updated in line with the
company's development plan. An apprenticeship
programme also becomes more popular in the
manufacturing industry as this is an effective
way to address the skill gap. Through this
programme, firms are able to train young people
in a tailored way, so they are prepared for a full-
time role on completion of the apprenticeship.

To support long term sustainable talent
development, the higher education system in the
UK has also considered providing practical and
relevant course content for school age children
to be able to explore different elements during
the early stages of their education.












Scenario 2040
Happy and Sustainable Workforce

Vision 10 - Better Health and Wellbeing
- Robots Release Manpower from Repetitive Work
- Predictive Maintenance Reduces Safety Issues
- Monitoring Mental Health via Self-Reporting
-+ Using Digital Techs to Rehumanise Work

Vision 11 - Sustainable Talent Development
» Lifelong Training
+ Apprenticeships
- Educating the Next Generation

Vision 12 - Workforce is a Part of the Digital Ecosystem
- Better Access to the Global Talent Network
‘Meeting' in Metaverse

Vision 12

Workforce is a Part of the
Digital Ecosystem

To embrace diversity, inclusion, and equality
among workforces, firms have adopted digital
technologies to support hybrid working post-
COVID 19. This gives manufacturing firms better
access to the global talent pool, as they are
able to hire people based in any location, while
this flexible working option allows employees
to have more career possibilities. In addition,
the advanced development of virtual reality
(VR) contributes to the establishment of a
‘Metaverse', where people can meet online for
work collaborations and, more importantly, real
time operations of the plant could be visualized
online.

Although the production line cannot be taken
home, the workforce that is taking care of it can
work remotely to monitor its performance and
take actions where appropriate to ensure process
efficiency.
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