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Global Electric Car Stock, 2010-2021 (IEA, 2022)
Million

18

Betting on Batteries

16

* More than 20 countries and 14
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targets by 2050 .
More than 16 million EVs on
the road in 2021 l I

Bloomberg projects ~70% of ]
new vehicles sold will be 4 []
electric by 2040 = Bn

|

2 -
| _—

I I I I I I I I I I I I
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

china BEV [l chinaPHEV | EuBev BB EUPHEV  usBEv | UsPHEV [0 ROW BEV [ ROW PHEV




Examining EV
Supply Chains

A typical EV requires 6x
the mineral inputs as an
ICE vehicle

EVs need Al and Fe for the
body and chassis, Cu for
electrical wiring, and L,
Co, Mn, Ni, and C
(graphite) (currently) for
batteries. They also need
REE for motors

Total mineral demand from new EV sales by scenario, 2020-2040 (IEA, 2021)
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Figure 2.—2022 U.S. Net Import Reliance' (USGS, 2023)
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Share of top three producing countries in total processing of
selected minerals and fossil fuels, 2019 (IEA, 2021)
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Examining EV
Supply Chains

Processing is even more
concentrated

The U.S. processes <4% of
all mineral commodities

Processing leads to
expertise in ability to
produce and create
battery precursor
materials:
 China produces
> 70% of all cathodes
> 89% of all anodes




Importance of the
US Auto Sector

Automotive manufacturing
drives $1.1 trillion into the
US economy each year
through sales and servicing

10 million US jobs are
directly associated with the
auto sector

The auto sector typically
makes up 5.5% of US GDP




War in Ukraine puts
renewed focus on energy &
supply chain security

@he Washington Post

Democracy Dies in Darkness

Climate and Environment

E.U. will unveil a strategy to break free from
Russian gas, after decades of dependence

Ukraine crisis has pushed Europe toward renewables — but will the change come quickly enough?
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Examining EV Supply Chains

North American Reserves

North American Production
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Most critical supply chain vulnerabilities are due to

So, why aren’t we diversifying our supply chains?



Battery
Recycling

Minerals
Processing

Cathode and Anode
Production

Cell Manufacturing

Lack of Expertise Lack of Social License
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US Efforts to
Diversify Supply: IRA

Current US and FTA
production of lithium and
nickel is sufficient to satisfy
IRA sourcing requirements
for US demand

However, US EV makers
compete in a global market
to secure access to FTA
production.

US and FTA processing of
cobalt will be critical to
satisfy IRA requirements.

SAFE analysis based on data from USGS, S&P Global, WoodMac and Roland Berger,

LITHIUM NICKEL

_____________________

_____________________
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COBALT

_____________________

27 thousand mt

PROJECTED 2030 2030 SUPPLY W/0
DEMAND NEW MINES

Amount needed to satisfy IRA requirements 15 Additional US demand 2030 supply assuming no new mines came online
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GIObaI Efforts to English Edition ¥ Print Edition Video Podcasts Latest Headline More v

. . European Officials Push for Joint Effort With U.S. on Green
Dive rSIfy Su pply Minerals

US: BIL, DPA Title IlI By Yuka Hayashi (Follow]

Feb.7,2023 6:19 pmET

Funding, IRA, CHIPS and
Science Act, Mineral
Security Partnership

CAN: Critical Minerals
Strategy

EU: Battery Regulation,
Critical Raw Materials Act,

Net-Zero Industry Act

“Critical Minerals Club”
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