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SBI Energy White Paper:  
Advanced Storage Battery Market:  
From Hybrid/Electric Vehicles to Cell Phones 

Through 2013, SBI believes that lead-acid will continue to have the largest market share of 
rechargeable batteries.  However, it will be lithium-ion sales that will show the most growth 
in the market segment.  Certainly no other rechargeable battery technology is going to 
supplant lithium-ion’s dominance in the portable electronics sector by 2013.  While other 
technologies, such as nickel-zinc battery chemistry, capacitor/battery hybrids and fuel cells, 
will make significant strides up to 2013 both economically and technologically, new energy 
storage technologies are adopted by the mainstream market at a much slower pace.   

Three key factors that dictate the expected growth in rechargeable batteries through to 2013:  

• The steady growth of the portable electronics market   

• The increasing power requirements of those same portable devices and the increasing 
utility convergence that forces each device to be able to do more and more   

• A sense of growing environmentalism, particularly in the wake of the escalating oil 
prices in 2008 that spurred the renewed interest in alternative energy sources. 

Advanced storage batteries are also known as secondary batteries and rechargeable batteries. 
The terms are used interchangeably throughout this white paper.   

The world secondary battery market has seen double digit growth since 2004, with a 
Compound Annual Growth Rate (CAGR) of 13% from 2004 to 2008.  And while the lead-
acid battery market grew a healthy 10% from 2007 to 2008, it was nickel cadmium (Ni-Cd), 
nickel metal hydride (Ni-MH) and lithium-ion sales that grew an impressive 20% in the year.  
Much of this growth was due to lithium-ion and lithium polymer battery sales, as this 
chemistry continues to take over traditional Ni-CD and Ni-MH markets. 
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Figure 1 
World Secondary Battery Market, 2004-2008  
(in billions of dollars) 

Source: Calculated and estimated by SBI. 

SBI estimates that lead-acid batteries accounted for 61% of the world’s rechargeable battery 
market in 2009 (autos).  The remaining 39% of the market segment is dominated by Lithium-
ion batteries (75%--attributed to portable electronics) and Ni-MH and Ni-Cd batteries making 
up the other 25%.  Ni-MH batteries for hybrid vehicles and large scale batteries (high 
temperature sodium and flow chemistries) together accounted for only 2.4% of the world’s 
rechargeable battery market in 2008. 
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Figure 2 
Rechargeable Battery Market Share by Battery Chemistry, 2008 
(percent) 

Source: Calculated and estimated by SBI. 

Overall, secondary batteries accounted for 73% of the total U.S. battery market in 2008, up 
from 68% of the market in 2007.  With a CAGR of 11% between 2002 and 2008, the 
secondary battery market grew considerably faster than the primary battery market, which 
posted only a 2% CAGR for the same period.  A significant part of this gain came from 
increased lead-acid shipments, particularly in 2006-2008. 

The U.S. lead-acid battery category grew tremendously in 2008 to $6.4 billion, gaining 33% 

over the 2007 market of $4.8 billion.   

Imports of Ni-Cd batteries into the U.S. have slowly been increasing since 2006, most likely 

making up for the declining exports during the same period.  Based on import and export 
numbers for 2008, SBI estimates that Ni-Cd shipments for the year were $115 million and the 
total U.S. Ni-Cd market was $357 million.   
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U.S. domestic manufacturing of lithium-ion and Ni-MH is small enough that imports to the 

U.S. of these battery types is essentially the market value.  Since 2002, the trade balance has 
worsened in this segment, from negative $530 million in 2002 to an SBI estimated negative 
$1,170 million in 2008.   

In 2008, there was no real market for large scale batteries in the United States.  Over the past 

decade, a number of test systems have been installed in a number of locations and using a 
number of different battery chemistries.  SBI estimates that as of 2008, there was a total of 
2.5 MW of high temperature sodium batteries installed and 2 MW of flow batteries installed 
in the U.S. 

Manufacturing 

Secondary battery manufacturing is dominated by a few key countries, depending on the size 
and chemistry of the battery.  China, Japan, and South Korea provided 95% of the world’s 
lithium-ion, Ni-Cd and Ni-MH batteries in 2008.  Lead-acid batteries are mostly 
manufactured in China, the European Union (EU) (primarily by Germany), the U.S. and 
Mexico, according to United Nations (UN) ComTrade data.  As for large scale batteries, 
NGK Insulators, who is the only commercial supplier of sodium-sulfur batteries and 
responsible for 70% of the large scale battery market in 2008, is based in Japan.  The 
manufacturers for flow batteries are primarily in North America and Australia. 

Storage battery imports into the United States is dominated by four countries; China, Japan, 

Mexico and South Korea.  China, Japan and South Korea provide most of the portable 
rechargeable battery imports; Ni-Cd, Ni-MH, lithium-ion and lithium polymer batteries.  
South Korea has a much smaller share of U.S. storage battery imports than China and Japan 
compared to its total exports; SBI estimates only 4% of its rechargeable battery exports in 
2008 were to the U.S according to the data provided by the Korea International Trade 
Association. 
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Market Trends 

Hybrid Vehicles Sales in the U.S. 

2008 was not a good year for automobile manufacturers, with sales in the U.S. down 18% 
from 2007.   Hybrid vehicles fared a little better, with sales in the U.S. for the year dropping 
by only 10% to 280,000 sold in 2008 according to numbers posted by HybridCars.com.   
There are only three companies that supply Ni-MH battery packs for hybrid electric vehicles 
(HEVs) sold in the U.S. as of early 2009; Panasonic EV Energy Co., SANYO and Cobasys.  

Figure 3 
Battery Manufacturer Market Share for Hybrid Vehicle Ni-MH Batteries, 2008 
(percent) 

Source: Based on hybrid vehicle sales data provided by HybridCars.com.  Calculated and Estimated by SBI 
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SBI, on the other hand, predicts that in 2013, 90% of the hybrid and electric vehicle market 
will still be served by newer generation Ni-MH batteries, with only 10% of hybrids selling 
with lithium-ion batteries.  Car manufacturers have had a history of promising long and 
delivering short for the ‘green’ vehicle market and SBI predicts that a significant volume of 
hybrid vehicles using lithium-ion technology will not begin to appear on the market until 
2013.   

Battery Manufacturing Costs 

In 2007, metal prices soared almost across the board, to the point where lead was suddenly 
2.4 times higher in October of 2007 than it had been at the same time a year before.   And 
since batteries use such a large amount of lead, cobalt, aluminum and copper for the 
electrodes, the industry was badly hit with production costs that were spiraling out of control. 

Rechargeable Battery Development Costs 

U.S. venture-capital spending into rechargeable battery development has grown from $4.3 
million in 2002 to more than $200 million in 2008, according to Dow Jones VentureSource.  
At the moment, there is money available for research and prototype development, both from 
venture capitalists and government.  But this amount of money is much less than the amounts 
that large vertically integrated battery manufacturers such as SANYO and Samsung SDI can 
bring to bear on research.  Samsung SDI, the number two manufacturer for lithium-ion 
batteries, spent over $360 million in R&D in its fiscal 2007 year, spread out over its energy 
and display products. 

Battery Environmentalism 

The European Union (EU) has seen the biggest changes in battery manufacturing legislations 
in recent years.  In September 2008, the new Batteries Directive 2006/66/EC limits the 
production of batteries containing cadmium and mercury.  Japan enacted a law in 2001 
requiring all manufacturers and importers of rechargeable batteries to establish collection and 
recycling systems.  And in the U.S., the Rechargeable Battery Recycling Corporation 
(RBRC) has been in place since 1994. 



                                                                                                           Advanced Storage Battery Market 
                                                                                                                      SBI Energy White Paper 
 
 

 
 
 

©2009 SBI, Rockville, MD · 240-747-3097 · Copying Prohibited. 
 

7 

Dawn of a New Era for Lithium-Ion in the U.S. 

The American Recovery and Reinvestment Act of 2009 (ARRA) was the first bill to be 
passed in the new Obama federal government.  The ARRA earmarks $2 billion in grants for 
the manufacturing of advanced batteries (and specifically mentions lithium-ion batteries).  
Battery research will also get a portion of $7 billion set aside in grants for research and 
development of renewable and efficient energy technology and for modernizing the current 
electric grid. 

In December of 2008, a group of fourteen companies banded together with Argonne National 

Laboratory to create the National Advanced Transportation Battery Cell Manufacture 
alliance.  The “Alliance” (as it is known) aims to convince congress to help in building a state 
of the art lithium-ion production facility capable of supplying U.S. automakers with lithium-
ion batteries for hybrid and electric vehicles. 

Emerging Rechargeable Battery Technologies 

Advances in battery chemistry are slow in the context of what we expect from electronic 
components, where computers double in processing power every 18 months. With batteries, 
the average increase in energy density is 5% per year.  Even the intensive funding that 
lithium-ion battery research has received around the world in recent years cannot change the 
fact that new battery chemistries come to market slowly. 

Emerging Large Scale Battery Technologies 

Investor Drew Clark of IBM’s Venture Capital Group has stated, “Increasingly, smart VC 
money is going to Smart Grid.” Smart energy grids use computer networking types of design 
and architecture to manage a country’s power grid. As smart grids truly are becoming a 
notable cause, the energy storage systems that go with them are also getting serious attention.  
Large scale storage systems that can ramp themselves from home-sized application to power-
plant application hold most appeal for investors. 

U.S. Government Funding in Rechargeable Battery Technologies 

U.S. Government Department of Energy (DOE) funding is through two different 
departments; the Office of Energy Efficiency & Renewable Energy (EERE) and the Office of 
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Electricity Delivery & Energy Reliability (OE).  For the U.S in 2008, lithium-ion chemistries 
received ten times the amount of government research funding than other battery chemistries 
combined.   

As of 2008, the FreedomCAR Vehicle Technologies Energy Storage Program (FCVT-ES) 

program had a budget of $48.2 million for lithium-ion hybrid vehicle battery research, up 
from $40.9 million in 2007 and $24.4 million in 2006.  The DOE as of 2009, however, still 
funds research into high temperature sodium, lead-acid, and flow battery technologies 
through its Energy Storage & Power Electronics (ESPE).  But this program only received 
$3.8 million in 2008 (up $1.0 million from 2007) with the same amount earmarked for 2009, 
and batteries were only one technology studied with these funding dollars.   

U.S. Hybrid and Plug-In Hybrid Vehicle Research 

For the current USABC funding program that runs through to approximately 2010, USABC 
and FreedomCAR & Fuel HEV and PHEV goals are to have an electric drive train energy 
storage system with 15-year life and: 

• For HEVs: Deliver 300 Wh of usable energy with discharge power of at least 25 kW 

for 10 seconds and costing $20/kW. 

• For PHEVs: Deliver 11.6 kWh of usable energy (or 40 miles AER) with discharge 

power of 38 kW for 10 seconds and costing $300/kWh (or $3400/pack) by 2015. 

As of March 2008, the Consortium has managed to meet or exceed 8 of the 11 parameters for 

HEVs with available lithium-ion battery technology.   

Battery Research Around the World 

Europe leads the world in the field of basic battery research.  According to the Association of 
European Storage Battery Manufacturers (Eurobat), Europe has 10 different industrial 
research centers and 20 different universities involved with battery research scattered 
throughout the region.  As with most parts of the world, Europe is focusing much of its 
research attention on lithium-ion. In November 2007, a group of companies in Germany 
started the Lithium Ionen Batterie LIB 2015 (Lithium-Ion Battery LIB 2015) consortium that 
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will invest €360 million (US$556 million) for research and development of lithium-ion 
batteries 

As of 2008, an estimated 400 organizations in China are involved in battery development.  

Research is going on in both universities and companies with the main focus being on 
developing new products to bring to market.  In general, China’s main research interests for 
batteries are about developing new commercial products to market, not in developing 
innovative fundamental research. 

In Japan, much of the industrial research is done by the major battery companies.  SANYO, 

Sony and Panasonic are all based in Japan and combined spend over 1.1 trillion yen ($10.6 
billion) in total research and development each year.  SBI estimates that the combined 
research dollars for these companies in battery technologies is over $200 million per year, a 
pittance compared to their overall R&D budgets, but vast in terms of government funding.  

The Battery Landscape of 2013 

Lithium-ion and lead-acid batteries will each continue to be the dominant battery chemistry in 
their respective regimes; lead-acid for automotive and industrial applications and lithium-ion 
for portable applications.  By 2013, you will see more and more lead-carbon lead-acid 
batteries, as much as 20% of the lead-acid market.   

SBI predicts that mixed oxide cathodes will be the dominant type of cathode used for portable 

electronics lithium-ion batteries.  Overall, lithium-ion batteries will see a 75% percent 
increase in energy density for the battery chemistry from 2008 to 2013.   

Hybrid vehicles will still predominantly use Ni-MH batteries in 2013, but lithium-ion 

technology using LFP or mixed oxide cathodes and newer separators within the battery will 
finally be durable enough to survive the conditions expected by automotive manufacturers.  
By 2013 SBI estimates that 10% of the hybrid vehicles sold will be using these lithium-ion 
chemistries. 

SBI predicts that silver-zinc rechargeable batteries will take over some of the laptop and 

cellular phone battery market for those who need the absolute longest runtime for their 
laptops and cellular phones.  Nickel zinc batteries will take over some of the traditional Ni-
Cd and Ni-MH market share in lower end portable phones and other cheaper electronics.  SBI 



                                                                                                           Advanced Storage Battery Market 
                                                                                                                      SBI Energy White Paper 
 
 

 
 
 

©2009 SBI, Rockville, MD · 240-747-3097 · Copying Prohibited. 
 

10 

estimates silver zinc and nickel zinc chemistries combined will hold 6% of the portable 
rechargeable battery market share by 2013. 

World and U.S. Battery Market Forecast to 2013 

The world secondary battery market is going to grow strongly through to 2013 after a 
decrease in 2009, reaching an SBI estimated $51 billion in 2013.   Lead-acid batteries will 
continue to lead in market share, controlling 54% in 2013, down from an estimated 61% 
market share in 2009.  This market share lead is eroded by portable rechargeable batteries, 
particularly lithium-ion, growing to $21 billion in 2013 from an estimated $13 billion in 
2009, a CAGR of 36% for the period.   

SBI estimates that the U.S. rechargeable battery market will grow 23% from $8.0 billion in 

2008 to $9.9 billion in 2013.  SBI predicts that in 2009, the U.S. secondary battery market 
will decline as the U.S. struggles with a recession, and the rest of the world economy slows.  
By 2010 the U.S. market will already be showing small signs of recovery and SBI predicts 
that Ni-MH and lithium-ion will show low single digit growth and lead-acid will be flat for 
their respective U.S. markets.  By 2011 the U.S. rechargeable market will be gaining solid 
ground once again, led by double digit growth of the lithium-ion market (with Ni-MH only 
holding steady and Ni-Cd losing significant share) and lead-acid batteries posting lesser 
growth but still increasing by 7 to 9% each year.   By 2013, SBI predicts that lithium-ion 
hybrids will finally become a large enough market to start making an impact on that 
chemistry’s battery sales, with lead-acid market share dropping slightly as a result. 




