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found in precision sustainability. What do | mean by this? Well, there's a precision
revolution going on. In how we optimize the resources we use auserdn how we
design and manufacture, in how we improve our supply and distribution chains and at
all in how we leverage ubiquitous data gathering and analysis.

Precision manufacturing is enabling sustainable technologies to become more efficien
more costeffective and more scalable. Equally, precision manufacturing is enabling th
data revolution, which in its turn is making precision manufacturing more effective. A
virtuous cycle has been created which will accelerate the transition to a sustainable
world.

In my own investments in cleantech, in health food restaurants, in digital education an
Alexander Westlake| [N manufacturing, tansee directly how precision is transforming what is possible.

In this report, we share an overview of some of these trends and someaiand
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Disclaimer

Some, but not all, of the companies in this report are clients or former clients of Leif Capital, the trading name of Carbon Communications International Ltd. The information in this
report does not constitute an offer or solicitation to buy or sell equities. It is solely for information purposes and does not constitute investment or other advice, nor is it to be relied
upon in making an investment decision. Information contained herein has been taken from sources considered by Leif Capital to be reliable, but no warranty is given that such
information is accurate or complete, and it should not be relied on as such. Leif Capital, its subcontractors, agents and employees, will not be responsible for any loss or damage of
any kind which arises, directly or indirectly, and is caused by, the use of any part of the information provided.
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Introduction

This report outlines Leif Capital s taxonomy Sustai
virtuous relationship with Industry 4.0 technologies. We identify two pillars of precision:

Manufacturing and Organizational and Supply Chain Precision. We demonstrate the

range of investment opportunities in the Precision Sustainability landscape.

Microbas, a Swedish precision manufacturing company chaired by our Investor-in-

Residence Alex Westlake, is used as a case study to demonstrate how precision is

fundamental to many sectors. Further case studies are introduced as real world

examples of our Precision Sustainability taxonomy.

We are in the middle of a 6Great Reset 0. Eve: chal |

chain disruption set off by the COVID-19 pandemic. These challenges are accelerating : \
the transition to o6lndustry 4.006: the digiti =
commitments and climate legislation are also increasing demand for sustainable =
solutions.

The World Economic Forum* anticipates four shifts in the manufacturing and supply
chain. Agility and customer centricity, supply chain resilience, speed and productivity
and eco-efficiency. Precision Sustainability is a vital component in each of these shifts.
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*Source: World Economic Forum: Global Lighthouse Network: Four Durable Shifts for a Great Reset in Manufacturing, September 2020



Who we are

Visit us on:
Leif Capital is an independent British investmentbankwi t h 20 year s o
experience in B2B communications, corporate finance, capital-raising and
investment. We specialize in energy, transport, materials and
manufacturing. LinkedIn

Weadvisestart-ups t hat need to rapsed ¢am@mitt avlanand odgr
invest capital. Independent investment companies, corporate VCs and
government innovation agencies seek our support in sourcing investments

and co-investors. All are united in seeking out sustainable growth. Website

Leif Capital is the trading name of Carbon Communications International
Ltd, registered in England (no. 5243871), wh entered on t
Financial Conduct Authority register (FRN: 472599).
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https://www.linkedin.com/company/london-environmental-investment-forum-leif-/about/?viewAsMember=true
https://www.leifcapital.com/

Tom Whitehouse
CEQ: Leif Capital
tom@leifcapital.com

Alex Westlake
Investorin-Residence: Leif Capital
alex@leifcapital.com

Matthew Stamp
Investment Analyst: Leif Capital
matthew@leifcapital.com

Tom Whitehouse has over twenty yearsd experience

financing of early and growth stage sustainable technology
businesses; in energy, materials and manufacturing, and
investment management. He founded Leif Capital after a
ten-year career as a foreign correspondent with the BBC
and the Guardian

Dr.rAl ex Westlake has over twenty ye~*®"#8 ~xmnerijienc:t

founding and financing sustainable technology businesses in
Europe and Asia. He co-founded and led the £100m AIM IPO
of Camco, a global emissions reductions business, and has

raised over $1bn in project and carbon finance for over 1GW of
renewable power across China. He is Chairman of Microbas, a
Swedish precision manufacturing business. His current portfolio

of private investments is valued at more than $100m.

Matthew Stamp joined Leif Capital in March 2021.
Previously, he worked for a management
consultancy. He studied Philosophy at Bristol
University.

Ella Westlake
Summer Associate 2021

Ella Westlake completed a research
internship at Leif Capital in the summer of
2021. She is completing a BASc in Arts and

Sciences at UCL in London.
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1. Taxonomy of
Precision
Sustainability
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Precision is crucial in ensuring sustainability

Enabling advancements in Making the overall process chain
sustainable technology sustainable 1)

A Advancements in manufacturing precision A Precision machining, such as CNC ¥ N
have enabled the innovation of machining technology, reduces the d=")
technological solutions to climate change, amount of waste produced. v
which were not possible using traditional
machinery. A Improving supply chain precision results 19 Ferosa

in greater transparency, which reduces m;ll’]ﬂgﬂm

A This is partly because precision inequalities, especially for those at risk.
manufacturing has enabled companies to This leads to more responsible ‘ N '
produce components with very tight consumption and production.
tolerances, which has also reduced the
process costs. A Supply chain precision also lowers the 1 :tw

carbon emissions and waste produced

along the supply chain. @
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Precision sustainability has b

What has changed in the world? What are the shifts What is the role of precision in  How will each shift promote
stemming from these each shift? sustainability?
challenges?
Demand uncertainty and disruptionare Agility and Customer Precision manufacturing companies Increased agility will result in fewer
challenging planning systems '@D Centricity can adapt to increased mass discarded and wasted products durin
personalization at a low cost. disruptions.
National security interests, trade barriers and
logistics disruptionwill demand alternatives to _ Precision in a supply chain, through tt A precise and resilient supply chain
globalized supply chains 9 Supply Chain increased use of tracking data, will minimizes waste and allows for great
Resilience AYLINR PGS G(GKS adzLlLd & OK I trapsgagency. O O dzNJ
Disruption of global manufacturingnd supply and minimize disruptions.
chains are challenging manufacturers
Forced transition taemote managementnd
digital collaboration, displacemenof large The increased organizational precisic As manufacturing processes becom
parts of workforce {;4}../} Speed and of a company, through digitization an faster and more productive, the rate ¢
" Productivity loTs, will streamline operations and innovation for new sustainable
Economic recessionecessitates rapid increase productivity. technologies will also increase.
operational and capital cost reduction
Precision enables advancements in tl
Increased global concern fenvironmental o Cleantech industry and makes the Responsible consumption and
impact of human activities Eco-efficiency overall value chain more sustainable production is promoted.

waste is minimized and transparency
increased.



Taxonomy of Precision
Sustainability
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Sustainability

Advancements in sustainable technology

Sustainable process chains

Verticals

Semiconductor
Space and
Satellites
3D Printing and
Thin Film Printing
Cleantech
Precision Health
Precision Farming

I Enables

I Enables

Manufacturing Organizational and
Precision Supply Chain Precision
Enable\ ﬁnables
Industry 4.0

Priorities

Agility
Flexibility
Resilience

Speed
Efficiency

Connectivity, Data,
Computational Power

Analytics and
Intelligence

Advanced
Engineering

Human Machine
Interface
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Pillars of Precision

Precision is defined as: #fAthe quality, condition, ol

m . . m m Operational and m
m Manufacturing Precision m m Supply Chain Precisionm

A The precision of the machinery used in A The precision of the comp
manufacturing. model, administrative processes, warehouse
A Defined in this report as Micro, Nano and Optical logistics and supply chains, both between
(M,N,O) precision. suppliers as well as clients.
A Micro precision is measured in microns where one
micron is one-millionth of a metre; the width of a A This is achieved through digitization and the
human hair is around 70 microns. increased use of data to improve efficiency
A Nano precision is conducted at the nanoscale, and tracking along the value chain.

where 1 nanometre is one billionth of a meter.

A Optical precision is the use of wavelengths of light,
measured between 4,000-7,000 angstroms where
one angstrom is 0.1 nanometre.
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ENABLES

)

There is a Virtuous Cycle Between
Precision and Industry 4.0

Industry 4.0 is enabled by the Internet of Things (loT)
and the Internet of Systems (10S), both of which is
advancing thanks to Precision Manufacturing. Aspects
of Organizational Precision, such as Precision Data,
also underpin this revolution within industry.

Precision and Industry 4.0 have a virtuous relationship.
They enable each other simultaneously. The effective
digitization of manufacturing requires extreme
precision, whilst innovation within Industry 4.0
technologies enables Manufacturing, Organizational
and Supply Chain Precision.
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Industry 4.0 Technologies as Enablers of
Precision
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*McKinsey & Company: Industry 4.0: Reimagining manufacturing operations after COVID-19, July 2020
*McKinsey & Company: Industry 4.0 How to navigate digitization of the manufacturing sector, 2015

Connectivity, data, computational power*

Enables the value chain to be more precise and efficient,
Enhanced machine monitoring and automated decision-making
saves time

IoTs provide affordable yet powerful storage, transmission and
processing.

The cost of I0Ts has also drastically reduced and is expected to
continue to decrease.**

Analytics and Intelligence

Al and Machine Learning (ML) design optimizes material use
and function.

Advanced manufacturing techniques like 3D printing enable Al
and ML designs to be realized.

Humana machine interaction

This interaction can both reduce human error and increase
the precision of tasks.**

Advanced engineering

Increases the level of accuracy and precision in manufacturing.
Additive manufacturing has been able to progress thanks to
advancements in precision.

Far more cost-effective solutions are being discovered in
advanced robotics ,energy storage and harvesting
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