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NAATBatt International 

•Founded in 2008 

•Not-for-Profit Trade Association 

•Mission:  To accelerate the development and 
commercialization of advanced battery 
technology across industry sectors 



NAATBatt International 



Batteries Have a History of Failure 

• Baghdad Battery (Parthian 
Battery) @ 0 A.D. 

• Alessandro Volta 
demonstrates the Voltaic Pile 
in 1798 

• Gaston Plante invents the lead 
acid battery in 1859 – most 
common battery used today 

 



Battery Technology Has Had Its Skeptics 

"The storage battery is, in my opinion, a catchpenny, a sensation, a mechanism 
for swindling the public by stock companies. The storage battery is one of 
those peculiar things which appeals to the imagination, and no more perfect 
thing could be desired by stock swindlers than that very selfsame thing. ... Just 
as soon as a man gets working on the secondary battery it brings out his latent 
capacity for lying.“ 
 
-- Thomas Edison, The Electrician (London) Feb. 17, 1883 



The Battery Revolution of the 1980’s 

• Dr. Masahiko Oshitani of GS Yuasa Company develops improved NiMH battery, 
roughly doubling the energy-density of lead acid batteries.  First consumer grade cell 
sold in 1989 

• Rechargeable Li-ion battery developed by Dr. Stan Whittingham at Exxon in early 
1980s 

• Dr. John Goodenough of Texas developed the lithium cobalt chemistry and later the 
lithium iron phosphate chemistry 

• Sony sells the first commercial lithium-ion battery in 1991, roughly doubling the 
energy density of NiMH 

Dr. Masahiko Oshitani  Dr. Stan Whittingham  Dr. John Goodenough 



The Sad Fate of Dr. Oshitani 



A Lot of Progress in 25 Years 



Advanced Batteries Enable the 
Technologies of the 21st Century 



Mobility Revolution 



Urbanization Underlies Mobility Revolution 

Source:  Kleiner Perkins Caufield & Byers  



Vehicles Require More Electric “Stuff” 



Decarbonization Policy is Real 

Source:  Roland Berger 2015 



Rising Cost of ICE vs. Falling Battery Costs 

Source: Morgan Stanley Research 



xEV Market Projections are Robust 

Source:  International Energy Agency 2016 



Experience May Support Optimism 

Source:  International Energy Agency, 2016 



Electricity Grid Revolution 



The Electricity Grid is Aging 



…and Inefficient 



The New, Decentralized, Bidirectional Grid  

Source:  Siemens 



Electricity Storage is Key to the New Grid Design 



The Data Revolution (Internet of Things) 



Powering the Internet of Things 



The Military Battery Revolution 



Compression of Military and Civilian 
Technology 



Potential Breakthroughs in Battery 
Technology 2017-2050 



Silicon Anodes / High Voltage 

Source:  Shmuel De-Leon Energy Ltd., 2017 



Solid Electrolyte Pouch Cells 



Lithium Sulfur  



Metal Air batteries  -  Lithium Air 



Asian Companies Dominate Li-Ion Mfg. 



Why Does Asia Dominate? 

 

 

• Lower costs 

• Incumbency 

• Government subsidy 

• U.S. indifference  

Source:  Clean Energy Analysis Manufacturing Center (CEMAC) 2016 

Modeled Li-Ion Cell Mfg. Costs per Region 



Play to Your Strength 



Thank You 
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