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Bob’s 5 Golden Rules of Electrification: A Philosophy to Live By

Safety

Performance

Life

Cost

Environmental



2024 Announcements

Battery technology continues to evolve with longer life, new chemistries, solids state, lower cost variants
Advances in materials and recycling
Transparency/visibility of safety incidents; improved safety tec



• Global production capacity ~1.5 TWh
• EV’s reach price parity in China
• Pack prices drop 20% to $115/kWh; cell prices drop to $50/kWh
• BESS @ 55% YoY Growth; 15% of total battery deployments @ 150GW
• Northvolt bankruptcy; new market growth in EVTOL, marine, datacenters

From 2024 Volta Foundation report:

https://volta.foundation/battery-report-2024



• Despite growth in installed capacity, significant reduction in incident levels
• “Blind spots” in safety include EOL/DDR transport and storage
• Extraordinary events including flooding and forest fires have become a challenge for damaged battery systems

Improving trend toward safety:



Cell Manufacturing Issues – Electrode Manufacturing

Manufacturing profitability is significantly affected by yields in electrode processing – incremental improvements still 
needed
PPB-level quality absolutely necessary



Observations of Shirley Meng:

• More attention paid to Safety, BMS system design (most 
patented area) 

• Scaling / Prototyping (Manufacturing) remain as the most critical 
problem in North America and Europe 

• Academic research and industry R&D increase in Na and Zn 
electrochemistries

• Growth in education program throughout the R1 universities is 
promising, however lacks in community colleges  (oversupply of 
R&D personnel and lack of manufacturing personnel) 

Shirley Meng, chief scientist at Argonne 
National Laboratory



Dry Battery Electrode 
(DBE) Processing Single Crystal NMC/NCA Anode-FreeElectrolyte Genome 

The Race for Better Lithium Batteries is NOT OVER yet

All Dry 4680 in Cybertruck 2024

Many New Players in the Field

Better Cost Performance Ratio

Allowing Ultra-long life  

-60 to +60 C
Wider operation temperatures

Enabling Thick Electrode/
New Chemistry 

Projected Energy Density 
Over 500 Wh/Kg 



Beyond Li Ion Battery – Exciting Progresses are Made  

• Sodium Ion Battery >100MWh Prototyping is Done – Planning for Giga-Scale
• All Solid-State NMC/Anode free is Moving towards Prototyping 
• Zn Aqueous Battery is Moving towards Scaling to MWh
• All Solid-State Li-S Battery Demonstrated by Several Research Groups
• Anode free Sodium All Solid-State concept is realized and demonstrated 



1 – Regional Gigafactory Expansion

DEVELOPMENTS: 
• Tesla, LG, GM, and Panasonic 

expanding U.S. and Canadian 
factories, driven by IRA incentives.

• Lyten's Lithium-Sulfur Battery 
Gigafactory in Nevada

• Policy and market growth driving 
localization of production and 
supply chains

• “Overcapacity bubble” depressing 
pricing and challenging appetite 
for investment 

• “Right size” investment and 
expansion to match demand in 
region

Bob’s “Top 10” List



2 - IRA Incentives Impact KEY DEVELOPMENTS: 
• Strict U.S. Treasury sourcing rules on battery 

materials for EV tax credits.
• Clean Electricity Production Tax Credits 

Finalized
• Inclusion of Mining Companies in Clean 

Energy Manufacturing Subsidies
• Examples include Forge Battery, $100M BIL 

winner for cell production and other 
NAATBatt members

• Policymaking dynamics creating uncertainty 
in future investment reviews

• Markets and many business plans already 
accounting for decreased federal support

• Batteries must stand on 
performance and ownership cost 
benefits

Bob’s “Top 10” List



3 - Localized Supply Chains
KEY DEVELOPMENTS: 
• Canada/U.S. expanding lithium refining, 

graphite, and nickel projects.  

• First N. American Cobalt Refinery goes live 
- Electra Battery Materials began refining 
cobalt sulfate in Ontario

• Dynamic policy / tariff environment 
creates obstacles and opportunities

• New regional material sources also need 
permitting, refining support

• Resourcing material supply chain is highly 
complex, costly, and time-intensive

Bob’s “Top 10” List



4 - Battery Recycling Growth
KEY DEVELOPMENTS:
• Federal Investments Bolstering Domestic 

Battery Recycling 
• Strategic Partnerships Enhancing Recycling 

Capabilities
• Market Growth Amidst Economic 

Challenges
• Baseload battery recycling is manufacturing 

yield loss
• Recent events (Pallisades fire, Moss 

Landing, etc) creating a short term boost 
in material to be recycled

• Projections for battery life continuing to 
increase

• Recoverable material market for certain 
chemistries makes recycling a challenge

Bob’s “Top 10” List



5 - Energy Storage Advances & Controls
KEY DEVELOPMENTS: 
• Record Expansion of Battery Storage Capacity 

• Major Investments by Energy Companies

• Strategic Policy Initiatives

• New sensors and controls enabling improves 
BMS (Flexoo example)

• AI and grid demands creating unprecedented 
opportunity for BESS growth

• LFP Chemistries majority, also include flow, 
sodium-ion

• Virtual Power Plants

• AI/Machine-Learning improving performance
• Dielectric coolants

Bob’s “Top 10” List



6 – LFP, Sodium-Ion, and Solid State Growth

SOURCE: https://evboosters.com/ev-charging-
news/lfp-batteries-transforming-ev-market-
dynamics-globally/

Source: Research and Markets | Nov 13, 
2024

KEY DEVELOPMENTS: 
• GM, Ford, and CATL scaling LFP 
• Natron Energy leading U.S. sodium-ion 

development
• Lyten shipped first pilot line Li-S batteries
• New chemistries and cell formats targeting 

specific markets – cells designed to 
application and market

• Addressable market grows with increasing 
energy density and reduced costs

• Solid State growth driven by need for 
increasing energy density

• Initial higher manufacturing cost offset by improved 
performance 

Bob’s “Top 10” List



7 – EREV’s, Fast / bidirectional charging
KEY DEVELOPMENTS: 
• NACS and MCS Charging enabling consistent, convenient EV 

charging

• Zeeker claims its upgraded batteries can be charged from 
10% to 80% capacity in 10 and a half minutes using its ultra-
fast charging stations

• Ram 1500 EREV launch combining serial hybrid configuration 
for 350 mile range; ICE only acts as generator

• Bidirectional charging allowing consumer to participate in 
“Virtual Power Plant” network, purchasing electricity at low 
rates and allowing powerflow back to grid at peak rates

• “Range extender” EV’s open up market in LDT’s and longer 
range EV’s for rural applications

• Combination of high energy density, high cycle life  batteries 
enabling new model for consumer asset utilization, 
offsetting vehicle depreciation with revenue generation

Bob’s “Top 10” List



8 - Fire Safety Innovations 
KEY DEVELOPMENTS: 
• New containment technologies, regulatory 

push for safer packaging. (CSA, NFPA, SAE, UL)
• Increased focus on public education 

campaigns regarding safe storage and charging 
practices, 

• Stricter regulations on low-quality batteries in 
development

• Early detection systems for overheating 
batteries

• Collaborative efforts between fire 
departments, regulatory agencies, and 
industry

Bob’s “Top 10” List



9 - Global Competition Rises
KEY DEVELOPMENTS: 
• Chinese battery manufacturers looking 

abroad for partnerships
• Indonesia now controls 61% of refined nickel 

production
• Regional policies now driving investment 

into regional supply chains and localization
• Regional market protection has limited and short-

term affect on local supply chains if they aren’t 
efficient and capable of competing in global 
market

• Battery manufacturers with early scale are 
reinvesting heavily in innovation and 
increased energy density, reduced costs

• “Moore’s Law” equivalent for battery R&D?

SOURCE: www.benchmarkminerals.com

Bob’s “Top 10” List



10 – “Co-opertition”: Strategic Mergers & Partnerships 

KEY DEVELOPMENTS: 
• Ford-BlueOval SK expansion.
• GM joint venture with Lithium Americas to 

develop the Thacker Pass lithium mine in Nevada
• Stellantis and CATL Joint Venture
• Rio Tinto is acquiring Arcadium Lithium
• Volvo Cars' Buyout of Northvolt’s Gigafactory 

Stake announced 
• Stellantis & CATL's $4.1 Billion LFP Battery Plant 

Investment 
• “Co-opertition” will create new business 

models and relationships
• Industry needs access to best available 

technology, resources, and experience 
needed regardless of geopolitics

Bob’s “Top 10” List



Thank You!
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