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Digitalization

Digital Industry

Power

Oil & gas
Manufacturing

Supply chain,
logistics

Mining

Competitive
landscape and
strategies

loT platforms &  Optimizing asset
connectivity performance

Predictive Drones &
analytics & Al computer vision

Blockchain Edge computing Digital twins

Digital technology startups
VC/PE, M&A flows

Hardware to software business
transformation

Company and country rankings
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loT platform differentiation

Industrial business strategy &
transformation

‘As a service’business models
Regulation & policy

+ Data-centric business models
* National technology strategies

* Incubators, accelerators and strategic
investor strategies
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Digital industry

Why do digital?

1. Reduce uncertainty and minimize losses

Power
Oil & gas
2. Automate regulatory requirements
3. Generate new value and outpace competitors

4. Shift the business model

Supply chain, logistics

Mining

Source: BloombergNEF
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Tracking efficiency improvements

Sensors on drill bits reduce mapping
time from months to weeks.
Autonomous drills 10-20% more
productive than manned, can work NS
11.5 hours of a 12-hour shift vs 8.5.

Final product

Refining

Crushing & sorting

Waste management

Exploration

Source: BloombergNEF, conpany reports
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Tracking efficiency improvements

3 + - :
Final product

Refining

Crushing & sorting

Exploration NN

Drones bring 20-30%
reduction in suneying cost,
enable stockpile inspection
twice as often.

Source: BloombergNEF, conpany reports
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Tracking efficiency improvements

Automated trucks decrease unit
haul costs by 15-20%. For a 40
hour rail trip, automation can save
two hours of lost run time.

Final product

Refining

Crushing & sorting

>
D

Source: BloombergNEF, conpany reports
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Tracking efficiency improvements

Final product

Refining

Crushing & sorting

E _/\ Waste management
D

Sensor-based ore sorting brings 20%
reduction in processing costs.
End-to-end lloTplatformcanimprove
overall plant productivity by 2-10%.

Source: BloombergNEF, conpany reports

&‘1‘ 0Slsoft
' PI\World san rrancisco 2020

#PIWorld  ©2020 0OSlsoft, LLC



Tracking efficiency improvements

Predictive maintenance on processing
equipment awids up to 70-75% of
unplanned downtime and reduces overall
ﬂ maintenance budget by 5%. PdM

common on trucks, SAG mills.

Final product

Refining

Crushing & sorting

Waste management

Source: BloombergNEF, conpany reports
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Tracking efficiency improvements

Final product

Refining

Crushing & sorting

&

All-electric underground mines cut GHG
emissions by 70%. Reduces ventilation
system capex by 50%.

Fully autonomous underground mining
reduces operating costs 15%.

Source: BloombergNEF, conpany reports
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Digital adoption
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Cloud computing W |
lloT platform & analytics w m

Remote operations \\\\\\\\\\\\

Predictive maintenance \\\\\\\\\\\\\ \\\\\\\\\\\\\

Digial twins OO NN .
Autonomous trucks \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\
Autonomous drills _ \\\\\\\\\\\\\\
Connected worker &\\\\\\\\\\\\&\\\\\\\\\\\\\\\\\\\\\\\_

Al

Source: BloomergNEF, company presentations, research calls, company websites.
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Corporate case studies

Company Technology Impact
Autonomous Autonomous trucks operate 700 hours longer, with 15%
- T technology lower costs. Trains deliver 20% faster. Drills reduce
RioTinto downtime by 10%.
Predictive Cortez vehicle fleet costs $60M per year to maintain.

BARRICK maintenance

Connected worker

BHP
ANGAR

Robotics

Most PdM systems estimate 10% O&M reductions,
suggesting $6M in savings per year for one site.

Smartcaps resulted in a reduction of safety incidents.

Rock cutting robots bring 20-30% increases in
productivity, reduces employee exposure to potential
risks.

Source: BloombergNEF, conpany presentations, research calls, company websites
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Digital strategy in mining

Elements of Digital Strategy
COE)?ECO VVALE

What is the primary motivation for digitalization?
Are they using technology for own sake, or considering selling it to peers?
Is the company developing proprietary technology or sourcing externally?
BARRICK RioTinto
Are technology decisions made mine by mine or top down across the whole company?
Does the company run separate pilots at each mine or have one testbed for everything?
How do digital, innovation, operations teams interact with each other?

BHP ANGLO
AMERICAN

What's the breadth of digital technologies they are considering? Has there been significant investment?

What is the role of the VC? Strategic investments or lead company into new areas?

ig‘ OSlsoft
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Digital strategy in mining

Which sites to digitalize

Some activity,
most potential

Most digital
activity today

=
2
T

Relative production volume

/

A Vale-S11D

Barrick Gold
Cortez

A Rio Tinto - Koodaideri

A Resolute - Syama

A Codelco- Mina Ministro Hales

A Newmont- Borden 4 BHP - Jimblebar

A Anglo American - Aquila

Low

A Precious metal A Base metal

Low activity,
some potential

T~ Low activity,

low potential

-

New >50 yrs

Age of mine

Source: BloombergNEF, company sites. Volume is relative to average industry mine for that metal.
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Digital strategy in mining

Which sites to digitalize

Source: BloombergNEF
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Internal

External

Factors to consider when evaluating order of
digitalization

Dimension Example

Mine * Underground or open-pit
Characteristics Relation to rest of portfolio
* Percent ownership

Technology * Ore complexity
Considerations « Scattered or expansive site?
* Production bottleneck

State of the + Costoflabor
Market + Cost of externalities
+ Phase in commodity cycle

#PIWorld
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Digital adoption
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Cloud computing W |
lloT platform & analytics w m

Remote operations \\\\\\\\\\\\

Predictive maintenance \\\\\\\\\\\\\ \\\\\\\\\\\\\

Digial twins OO NN .
Autonomous trucks \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\
Autonomous drills _ \\\\\\\\\\\\\\
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Source: BloomergNEF, company presentations, research calls, company websites.
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What next?

Technology flow

Decision-making

! OSlsoft
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Equipment
& service
providers

Mining

companies

Centralized
Decentralized
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What next?
Carbon neutral by:

V_ . Teck } 2050

A

REPSFOL
50% reduction . ]
bp

== Scope 3 emissions
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Copyright and disclaimer

Copyright

© Bloomberg Finance L.P.2020. This publicationis the copyright of Bloomberg Finance L.P.in connection with BloombergNEF. No portion of this documentmaybe
photocopied, reproduced, scanned into an electronic system or transmitted, forwarded or distributed in anyway without priorconsent of BloombergNEF.

Disclaimer

The BloombergNEF ("BNEF"), servicelinformation is derived from selected public sources. Bloomberg Finance L.P. and its affilates, in providing the
service/information, believe thatthe informationituses comesfrom reliable sources, butdo not guarantee the accuracy or @mpleteness ofthis information, which is
subjectto change withoutnotice, and nothing in this documentshall be construed as such a guarantee. The statements in thisservice/documentreflectthe current
judgmentofthe authors of the relevant articles or features, and do not necessarilyreflectthe opinion of Bloomberg FinanceL.P., Bloomberg L.P. or any of their
affiliates (“Bloomberg”). Bloomberg disclaims anyliabilityarising from use ofthis document, its contents and/or this service. Nothing herein shall constitute or be
construed as an offering of financial instruments or as investmentadvice or recommendations by Bloomberg of an investment orother strategy (e.g., whether or not
to “buy’, “sell”, or “hold” an investment). The information available through this service is notbased on consideration ofasubscriber’s individual circumstances and
should notbe considered as information sufficientupon which to base an investmentdecision. You should determine on your own whether you agree with the
content. This service should notbe construed as tax or accounting advice or as a service designed to facilitate any subscriber’s compliance with its tax, accounting or
other legal obligations. Employees involved in this service may hold positions in the companies mentioned in the services/inbrmation.

The data included in these materials are forillustrative purposes only. The BLOOMBERG TERMINAL service and Bloomberg data pioducts (the “Services”) are
owned and distributed by Bloomberg Finance L.P. (“‘BFLP”) except (i) in Argentina, Australia and certain jurisdictionsin the Pacificislands, Bermuda, China, India,
Japan, Korea and New Zealand, where Bloomberg L.P.and its subsidiaries (“BLP”) distribute these products, and (ii) in Singapore and the jurisdictions serviced by
Bloomberg’s Singapore office, where a subsidiaryof BFLP distributes these products. BLP provides BFLP and its subsidiaries with global marketing and operational
supportand service. Certain features, functions, products and services are available only to sophisticated investors and onlywhere permitted. BFLP, BLP and their
affiliates do not guarantee the accuracy of prices or other information in the Services. Nothing in the Services shall constiute or be construed as an offering of
financialinstruments by BFLP, BLP or their affiliates, or as investmentadvice or recommendations by BFLP, BLP or their affliates of aninvestmentstrategy or
whetheror not to “buy’, “sell” or “hold” an investment. Information available via the Services should notbe considered as nformation sufficientupon which to base an
investmentdecision. The following are trademarks and service marks of BFLP, a Delaware limited partnership, orits subsidiaies: BLOOMBERG, BLOOMBERG
ANYWHERE, BLOOMBERG MARKETS, BLOOMBERG NEWS, BLOOMBERG PROFESSIONAL, BLOOMBERG TERMINAL and BLOOMBERG.COM. Absence of
any trademark or service mark from this listdoes notwaive Bloomberg’sintellectual propertyrights in that name, mark or logo. All rights reserved.© 2020 Bloomberg.
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Questions? Save the Date...

Please wait for
the microphone

REGISTER YOUR INTEREST ’

AMSTERDAM

State your October 26-29, 2020

name & company
OSilsoft.
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