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The US Battery Market: The Two Markets
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EV Batteries = Few Battery Types, Huge Volume
Non-EV Batteries = 1000s of Battery Types and Low Volume for Each Application
Materials/Equipment Consortium to Strengthen Non-EV Buying Power?




Pacsiﬁc The US Battery Market: Market Growth
Northwest

NATIONAL LABORATORY

2022 US Cell Production 2030 US Cell Production

H
CAGR > 10%
: . TR it e — ..
< L /
**Note: Does not include trucks(10GWh needed by 2030)

/" -53 Gwhiyr >479 GWhiyr N\
>
LL

= e
- —— e >

e
e —————

\




\17/ The US Battery Market: US Cell and OEM Landscape
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Non-EV + Startup Cell Producers Electric Vehicles (Cell/OEM)
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US Cell Producers Mainly Play in Non-EV Market
Asian Cell Providers Creating JVs with US OEMs
Buying Power for Materials & Equipment is in EV Cell Producers




\7/ The US Battery Market: UltiumCells Supply Chain Setup
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Materials Supply for Batteries will Mainly be Locked up by EV Cell Producers
Challenge for Non-EV is Not Only US Supply but Supply from Anywhere
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Material Industry
Challenges & Needs?

U.5. DEPARTMENT OF
ENERGY BATTELLE
PNNL is operated by Batt

lle for the U.S. Department of Ener:




\7/ Industry Overview & Interviews: I\/Iaterlals & Equipment
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Conducted > 100 Interviews of US Companies
Materials / Equipment Issues = Current Production
Capacity too Small for Market
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Industry Challenges

Industry Needs

Market Entry

: T

* Capital Investment Long Term Contracts

« Offtake Agreements ith Initial R d Offtake Aareement
« Competitive Pricing (Commodities) with [nitlal kampe ake Agreements
* Product Lifetime? _ _ o
. Demand Timeline | Expedited / Consolidated Permitting
Production Ramp / Qualification Workforce Development Programs

- Equipment Lead Times | —— 3" Party Material Qualification Support

* Long Complicated Permitting

* People! “Cheap” ital for Production Ram
\- Long Qualification Times / Support Cheap” Capital fo © P

Level Playing Field with Foreign

Production Competition (Labor, Environ., CO,)

« Unfair Foreign Competition |

 Raw Material Supply/Cost
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Utilize Semi/Pharma
Specialty Materials?
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US Semiconductor Market US Pharmaceutical Market
TOP U.S. EXPORTS IN 2019
B U.S. TOP 10 PHARMACEUTICAL COMPANIES m m’;
Aircraft Refined Oil Crude Oil Automobiles Semiconductors BY U.S. MARKET TURNOVER IN FY 2018 Reports

- RANKING COMPANY 2018 U.5. PHARMA REVENUE (IN USD 2018 U.S. PHARMA REVENUE GROWTH
BILLION) COMPARED TO 2017 (IN %) ‘

1. [Pfize] 25.32 v -2.75

$125B $94B $65B $48B $468B 2 PI—— 23.98 A +8.43 ‘
T 2274 A 133

J 4 abbvie 21.52 A +17.9 _

5. AMGEN 18.28 A +1.27 |
6. ', NOVARTIS 17.56 A +3.69

7. Qm 16.60 A +4.76 J
8. 0) GILEAD 16.20 v -10.56
9. SANOFI| 2 13.15 v -2.66

10. (" Bristol- Myers Squibb 12.58 A +11.0 |

; A\ » Non-EV Materials & Equipment Support from Specialty Semi &

Pharma Materials Suppliers = Opportunity
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Utilize Pharma/Semi Industry : Adjacent Company Example

Semiconductor Tools

@ APPLIED
MATERIALS
make possible |
Battery Coating Tools

https://www.appliedmaterials.com/products/axcela-pvd
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How Does PNNL Help?
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PNNL Industry Support: Grid Storage Launchpad
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Materials Research
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Utilization of EV Storage to Balance Wind
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PNNL Industry Support: Energy Storage Capabillities

Advanced Capabilities

AI/ML/MD

Computational and data modeling

High througl;put testing

Interface Study Cell diagnosis
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