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GLOBAL REFLECTIVE INNOVATION REVIEW

INTRODUCTION

Global reflective review was conducted for CMSW (Cymru Manufacturing
Solutions Wales) to provide an understanding of current innovative undertakings
and activities ranging from:

* Competitor and Landscape Overview
* Evolving Technology within Automotive, Aerospace and Medical
* Intellectual Property and Green Innovation

* Cultural and Political Considerations within Innovation and Technology
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COMPETITOR ANALYSIS

«  Existing competitors identified vary in company size with Current Competitor Struggles:
ranges from small, traditional family-based engineering

workshops to big multi-national companies. . Conforming to industry quality standards

. o _ _ _ *  Conforming to environmental standards
«  CMSW’s competitor base is international with the major

players being based in Japan, Germany, China, India and the o . _
USA. *  Willingness to adopt an innovative culture

Willingness to adopt a sustainable approach

* Irrespective of the company size, we have identified that
there are key considerations that each company are currently
struggling at which needs to be measured.
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KEY COMPETITORS WITHIN THE SECTOR OF AUTOMOTIVE, AEROSPACE, AND HEALTHCARE

COMPETITOR OVERVIEW

Automotive $3.7 billion
Automotive $3.1 billion
Aerospace $170 million
Aerospace $5.1 million

Medical £9.1 million

Medical £272 million
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COMPETITOR APPROACHES

Automotive Competitors

) Tl Fluid Systems

GKN Driveline

Innovation Approach Environmental Approach Innovation Approach Environmental Approach

TI Fluid Systems is set to open the They are committed to driving and + Company process of turning Long history of embedding
first of five E-Mobility Innovation continually improving their technical innovation into sustainability into every aspect of the
centres across Europe, North America  environmental culture and consistent series production. company and are committed to
and Asia, indicating a major stewardship by developing and operating ethically and responsibly
investment into the innovation applying effective environmental * Process enabled the company to to protectand enhance the long
process. standards and practices appropriate become a leading supplier of term sustainability of their people,
to the risks and opportunities constant velocity joint and business and the industry
associated with their business driveshaft systems.
activities.

(GKN Automotive, 2022)



Aerospace Competitors

—
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makterialise

Materialise stands for meaningful
innovation, building sustainable
solutions that make a real impact
thanks to their 3D printing
knowledge, expertise in personalized
healthcare, passionate people,and
laser-focused customer-centric
approaches

(Materialise, 2022)
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The world is facing critical challenges
connected to climate change.
Protecting the planet is our
responsibility and a necessity. Seeking
opportunities in every corner of our
business and new ways to empower
our customers, we will think and
reduce, cut our carbon footprint by
50% by 2025 and manage our
environmental impact”

~PAC=

PACE is an ideal representation of a
good old fashioned engineering
company, it markets itself on the
quality of the components it
manufactures, the quality of the
manufacturing processes it uses to
make those components and the
customer satisfaction that occurs
from those two facets.

(Pace Ltd, 2022)

No indication or current
environmental considerations
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Medical Competitors

@) GWALIA 5

= HEALTHCARE

Innovation Approach Environmental Approach Innovation Approach Environmental Approach

* Experienced in providing Focused on providing more Invested in new facilities with plans  Scapa currently monitors their
manufacture, assembly and sustainable solutions to reduce their to leverage the power of environmental performance with
supply of medical device carbon footprintand the impact of collaboration between their methodologies ranging from:
components. climate change employees and customer with aims

of rapidly bringing innovative * Monitoring electric and gas

* Innovates in their high speed products to the market consumptions
multi-component in-line assembly, * Fuel used for heating
which enables increased * Use of natural resources
production capacity to meet the * Disposal of waste
most demanding supply-chain
needs.

(Scapa Healthcare, 2022)

* Uses the latest automation control
systems with integrated inspection,
which automatically assemble

components at between 30 parts to .
800 parts per minute. (Gwalia Healthcare, 2022)
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AEROSPACE

According to Advanced Manufacturing, six new manufacturing technologies will
help the aerospace industry to embrace a brighter future:

1. Advanced design technologies

2. Digital assistants

3. Augmented reality (AR) and virtual reality (VR)
4. New manufacturing materials

5. Collaborative robots

6. Advanced computing capabilities

(Market Prospects, 2022)
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AEROSPACE TRENDS

1. inabili Top 8 Aerospace Trends
2. Artificial Intelligence & Innovations in 2022
3. Dl gltlzatl on Aerospace

Additi nufacturin
5. Advanced Satellite Technology
6. Blockchain

Aerial ili

8. Immersive Technologies

sor S o,
1228

Startups & emerging companies analyzed

Data provided by « } StartUsul |
| insights

f—e September 2022

(California's Manufacturing Network, 2021) (StartUs Insight, 2022)
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AUTOMOTIVE

The UK was ninth largest exporter of
vehicles in 2020

The UK’s automotive sector has
increased its focus in premium vehicle
development

Future growth in the automotive sector
will depend in the UK’s ability to
produce electric and hydrogen vehicles
and components

The UK has set a target for phasing out
internal combustion engine vehicles by
2030

Foreign original equipment
manufacturers (OEM) are favored by
other countries for new manufacturing
investing and supply chain sourcing

The UK is experiencing competitive
pressures from well-known vehicle
OEMs (Japan, Germany, Republic of
Korea, Mexico, Thailand, Poland,and
India)

The development of electric and
hydrogen vehicles may open
opportunities for new technology start
ups from outside the automotive sectors

(Policy Links, 2022)
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AEROSPACE TRENDS
1. Autonomous Vehicles (AV: 10 Top Automotive Industry Trends
2. Vehicle Connectivity & Innovations in 2022

@ AUTOMOTIVE

3. Electrification

4. Shared Mobility

5. Artificial Intelligence

6. Big Data & Analytics
7.Human-Machine Interfaces
8. Blockchain

Artificial
Intelligence

9.3D Printing 4L 859
1 O I E I] . Startups & emerging companies analyzed
: Data provided by ; Stht_US l—e January 2022

insights

(StartUs Insight, 2022)
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MEDICAL TRENDS

Mrna technology
Virtual reality
Neurotechnology
Artificial intelligence
3d printing
Precision medicine
Crispr

Telemedicine

! S =

. Health wearables
10. Technology in mental health

‘ (Proclinical, 2022)

Medical technology is characterised by a constant flow of
innovations, which are the results of a high level of
research and development within the industry, and of
close co-operation with users.

Global R&D investment rat
in the medical technology se

S
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WORLDWIDE INTELLECTUAL
PROPERTY OVERVIEW

 Investigation conducted to provide an understanding of current IP
undertakings around the world

* The development of the global economy is driven by the increasingly
importance of IP, Innovation and Design

* The analysis of global IP undertakings aims to provide an understanding of
each countries activities in the last couple of years (pre and post pandemic)
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WORLDWIDE IP ACTIVITIES

Patent applications filed worldwide grew by 1.6% in 2020
1.1. Patent applications worldwide, 2006-2020

PATENT APPLICATION FILED WORLDWIDE

4,000,000

Worldwide patent filings increase by 1.6% in 2020 with 3.3 000,000 -

million applicants
2,000,000 O________O_____O,_______O________.-O

Applications

1,000,000

*  Visible reduction in patent fillings during the Pandemic,but
the overall activities worldwide shows an increasing trend

0

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Application year

Source: Figure Al.

(WIPO, 2021)
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WORLDWIDE IP ACTIVITIES

ASIAN ECONOMY

*  Asian economies leads the growth in patent application in
2020

*  China leads a substantial rise in filings which made > 96,000
*  Republic of Korea comes in a second with > 7,700

*  Hong Kong in third with 5,000

e India in Fourth with > 3,000

(WIPO, 2021)
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IP ACTIVITIES BY COMPANY AND
SECTOR

Automotive Aerospace Medical

o

Toyota Motor Corp. Robert Bosch GmbH ® Mitsubishi Electric Corp. Robert Bosch GmbH Toyota Motor Corp. B Gree Electric Canon Inc. Samsung Electronics ® IBM
. 142,882 total patents filed in the Automotive sector S 63,404 total patents filed in the Aerospace sector = 154,706 total patents filed in the Medical sector worldwide
worldwide worldwide
(WIPO, 2021)

Medical industry leads in patents filed worldwide compared to the other sectors, this is not a surprise due to the rapid need to innovate during the pandemic in 2019.
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SUSTAINABLE GREEN INNOVATION
EFFORTS

* Green innovation and green manufacturing are perceived as an advance
technology that can be broadly utilized from the perspective of the sustainable

development in a country. (Sh t al., 2022)
arma, et al.,

*  Growing number of businesses are incorporating green efforts into their daily

operations. (Sharma, et al., 2022)

* Globally the development of new plastic recycling capacity continues to be
outpaced by waste production.
(Marketline, 2021)
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GLOBAL PLASTIC WASTE TRADE

The UK currently depends highly on plastic exports as it currently lacks the recycling capacity to
process the amount of waste produced as a nation

Approximately two-thirds of plastic waste in the UK is sent overseas to be recycled - in part, to
reduce costs

The UK sits second within countries with the highest plastic waste production

. __________________________________________________________|

UK
South Korea |
Germany |
Thailand |

Malaysia  [—
Argentina  —
Russia [
Iealy |
Brazil  —

20 40 60 80 100 120

=

(Marketline, 2021)

Source: Law et al, Science Advances 2020
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KEY DRIVERS FOR GLOBAL GREEN
INNOVATION EFFORTS

1. Increase regulatory pressures globally

2. Introduction of new and stricter environmental waste management laws

3. Technological advances which leads to new and attractive opportunities

4. Risingenergy and input costs and growing consumer demand for Green products

5. Regulatory introduction of new and stricter environmental and waste management policies

(Sharma, et al., 2022)
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GREEN MANUFACTURING INNOVATIONS -
GLOBAL CLIMATE CHANGE MITIGATION
TECHNOLOGY PATENTS

The UK currently ranks 8 in the
registration of climate change mitigation
technology patents

Japan is ranked 15twith their focus in
developing innovative ways of treating
plastic wastes

Japan has developed a focus on
developing biomass plastics, non-
biodegradable plant-based plastics which
can be incinerated to produce energy

(Marketline, 2021)

Worldwide inventions, 2013-2017

Global share of CCMT patents
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INCREASED DEMAND FOR RECYCLED PLASTIC CREATES SUPPLY SHORTAGES

GLOBAL DEMAND FOR RECYCLED PLASTICS

*  Demand for recycled plastics could start to outpace the addition of
new recycled capacity leading to shortages in supply

*  New recycling capacity is required worldwide to support countries
to better manage their plastic wastes

*  New recycling capacity can also prevent further dependencieson
exporting wastes which further impacts the environment.

(Marketline, 2021)
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BUSINESS MODEL INNOVATION -
CIRCULAR ECONOMY

LINEAR TO CIRCULAR

“Circular business models can provide huge opportunities for
companies and especially the environment”

(Planing, 2015)
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CIRCULAR ECONOMY APPROACHES

« Companies like Unilever, one of the leading consumer goods companies used 690,00
metric ton of plastic packaging during 2020

* The company has shifted their efforts by committing to half the number of virgin
plastics the company uses in their product packaging by 2025

* The company has also opted to use post consumer recycled plastics which is material
made from recycled plastics from water bottles and other packagings
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#RethinkRecycling

(Marketline, 2021)
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PROPOSED STRATEGIES FOR CIRCULAR BUSINESS MODEL INNOVATION

THREE CIRCULAR BUSINESS MODEL STRATEGIES

* Retain Product Ownership (RPO) - Strategy of renting or leasing products to customers rather than selling, h
giving full product responsibility to the company when customers are done with the products.

*  Product life extension (PLE) — Strategy of focusing R&D to design and develop products to last longer which can
provide used product market to open.

»  Design for recycling (DFR) - Strategy of redesigning products and manufacturing processes to maximise
recyclability of materials for use in new products.

(Atasu, et al., 2021)
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PROPOSED STRATEGIES FOR CIRCULAR BUSINESS MODEL INNOVATION

CIRCULARITY MATRIX

* A circular economy matrix approach can provide guidance
to ensure clear strategy when transition to circularity.

»  Companies considering the move to a more circular
business model can consider such strategies.

*  The challenges companies could face with such strategies is
dependent on their capabilities.

28
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Access

Easy

Low embedded value
Strategy: DFR +
infrastructure/partnerships
Example: Biodegradable
packaging (BioPak)

High embedded value
Strategy: PLE + RPO
Example: Industrial equipment
(Caterpillar and Xerox)

Low embedded value
Strategy: Incremental DFR
Example: Commodity raw

materials (Real Alloy
and Norsk Hydro)

High embedded value
Strategy: PLE + DFR
Example: Branded reusable
and recyclable clothing
(Patagonia)

Easy Process

Low embedded value
Strategy: DFR + RPO
Example: Servicing and
retreading commercial
tires (Michelin)

High embedded value
Strategy: PLE
Example: Wind turbines

Low embedded value
Strategy: DFR + partnerships

Examples: Carpets (Interface);

mattresses (DSM-Niaga);
footwear (Nike and Adidas)

High embedded value
Strategy: DFR
Example: Consumer
electronics
(Apple)

Hard

(Atasu, et al., 2021)
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CULTURE MAP
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(Meyer, 2015)
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BLOOMBERG ANALYSIS

MOST INNOVATIVE COUNTRIES
2022

Total Score

Wl Bz Beo Wes ol Wz Was Moo Wes

(Jamrisko, et al., 2021; Anon, 2022)



1st pillar: Schwab, 2017

Institutions
12th pillar: 2nd pillar:
Innovation 7 Infrastructure
11th pillar: 3rd pillar:
Business Macroeconomic
sophistication environment
10th pillar: 4th pillar:
Market size Health and primary
education
9th pillar: 5th pillar:
Technological Higher education
readiness and training
8th pillar: 6th pillar:
Financial market Goods market
development 7th pillar: efficiency
Labor market
efficiency

B China East Asia and Pacific
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Institutions
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Business Macroeconomic
sophistication environment
10th pillar: 4th pillar:
Market size Health and primary
education
Sth pillar: ! 5th pillar:
Technological i Higher education
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8th pillar: 6th pillar:
Financial market Goods market
development 7th pillar: efficiency
Labor market
efficiency
M Greece Europe and North America




1st pillar:

Institutions Schwab, 2017
12th pillar: 2nd pillar:
Innovation T Infrastructure
11th pillar: 3rd pillar:

Macroeconomic
environment

Business
sophistication

10th pillar: 4th pillar:
Market size Health and primary
education
oth pillar: ‘ 5th pillar:
Technological Higher education
readiness and training
8th pillar: 6th pillar:
Financial market Goods market
development 7th pillar: efficiency
Labor market
efficiency

B Brazil Latin America and the Caribbean
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POLITICAL & REGULATORY CONSIDERATIONS

Sample of International Innovation

Innovative governance framework .-

Ethical Govemment of New Zealand ~ Privacy,
Q governance Human Rights and Ethics (PHRaE)
: framework Frameworks
Japan Virtual Currency Exchange Public-private
Association (JVCEA,) for seif-reguiation coordination
of virtual curencies
J Agile, National Highway Traffic Safety
responsive Administration (NHTSA) has been
) regulation revising guidance on AVs as the
X technology is evolvi
il o~ Sandboxes for drone experiments
~~~~~~~~~~~~~~~~~~ ss story that might be useful to o
n of regu

World Bank Blockchain Innovation Lab ~ Experimental:
to reduce global poverty sandboxes and

accelerators J
e easanaaet <a ma‘pan Virtual and Crypto Assess Exchange Associatm

(JVCEA) - Japan’s crypto regulating body

| Data sharing/ Data-sharing framework for the loT
interoperability created by the Alliance for nancia
Telecommunications Industry
Solutions (ATIS)

n the US, UK, Ja
y frequent

now be

Furtherm

The United Nations Economic Regulatory
Commission for Europe (UNECE) collaboration
facilitating a forum to develop a

framework to harmonize AV regulations

GOl = Global Competitiveness Index

Basic requirements Efficiency enhancers Innavation and sophistication
suibs irvchis sy indax factors sub index D - d . . f f
Pilllar 1: Institutions Pillar 3 Higher education and Fillar 11; Business Etermlnants an prlnrlw actnrs o
Filllar 2= Infrastructure fraining sophistication innD\ratiDn
Pillar 3: Matsaeconomic e Plaria: innevanian . Capacity for innovation
BRVIFOAFBAL . . . i
it Health and primary Filar: Labor marat Qua.llt\,f .of Scientific Research (US Department of Transport,
education ecancy Institutions 2020:
Al e et . Company Spending on R&D > .
Srers ; Government of Singapore, n.d;
Pillar: Technologica . University-Industry Collaboration ove gapore, n.d;
ez . Government Procurement of JVCEA, 20205
Pillar 10: Markst ipe . .
ar 10: Masket size Advanced Technology Tech Wire Asia, 2017;
v N _mfz _ ey rr,; _ . Availability of Scientists and Engineers Barrichello et al, 2020;
achor-driven ciEmcy -driven innavation-driven ™ H 1
BCORIMILE ELORGMICE [ aelpivi e Patent Appllcatlons Schwab, 2017)




HOW THE COMPANY WILL COUP -
IN DIFFERENT INTERNATIONAL
SETTINGS
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SUMMARY

Identified key competitor company all have planned approached to innovation and technology with
varied approached to environmental considerations

&

* Identified key sectors of Automotive, Aerospace and Medical all have key trends and te
are evolving

* Outlined three circular business model strategies to be considered by CMSW

« Explored global cultural and political approaches to innovation and technologies
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