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OUTLINE
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1 Size and characteristics of the worldwide1. Size and characteristics of the worldwide
Rechargeable battery market 2008

2. EV, HEV & PHEV segmentation

3. HEV market by competitors and by area

4. Battery for cars in the total market in 2008

5. Forecasts by 2015 & 2020
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WORLDWIDE RECHARGEABLE
BATTERY MARKET
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BATTERY MARKET

The worldwide rechargeable battery
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THE RECHARGEABLE BATTERY MARKET IN 2008
Information for growth

Battery sales, M US$, Worldwide, by application
2000 2008

Battery sales, M US$, Worldwide, by
application in 2008
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WHY HEV OR EV?
Information for growth

Price of the WTI barrel of oil, CO2 density in thePetroleum consumption
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EV, HEV & P HEV SEGMENTATION
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*Note: Micro HEV are not in the HEV statistics & HEV forecast



HYBRID LEVELS
FUEL SAVING VS COST FACTOR
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FUEL SAVING VS. COST FACTOR
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100%

Fuel��saving��Vs.��Cost:��HEV,
P�rHEV,��EV

EV
25%

Fuel��Saving��Vs.��Cost��for��HEV

70%
80%
90%

20%
FULL

40%
50%
60%
70%

P-HEV

10%

15%

MILD

MEDIUM

20%
30%
40%

HEV
5%

10%

MICRO

MILD

0%
10%

0 $ 5 000 $ 10 000 $ 15 000 $
0%

0 1000 2000 3000 4000

Tel.: + 33 1 47 78 46 00
a.madani@avicenne.comBATTERIES 2009 �– Cannes, 30th September - 2nd October 2009

0 $ 5 000 $ 10 000 $ 15 000 $

7

0 1000 2000 3000 4000



EV, PHEV & HEV BATTERY NEEDS
Information for growth

EV HEV Portable��Device

Voltage range (v) > 300v 12 to > 300v 3.6 to 14.4v

Capacity (Ah) 30 100Ah 5 to 10Ah <3Ah

Cycle life (Years) >10 >10 2

Operating T° Charge (°C) 40°C to +85°C 40°C to +85°C 0°C to +40°C

Operating T° Discharge (°C) 40°C to +85°C 40°C to +85°C 20°C to +60°C

N i l t C/3 t C 20C t 60C C/3 t 2CNominal rate C/3 to C 20C to 60C C/3 to 2C

Energy density (Wh/kg) >120 50 to 80 180 to 200

Power density (Wh/kg) 250 to 350 1 000 to 5 000 200Power density (Wh/kg) 250 to 350 1 000 to 5 000 200

Cost (�€/Wh) 150 to 200 20�€/kW 250 to 350

N t  C t  > C t  d  t   h g  i  1/  h
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Note: C-rate -> nC rate corresponds to a charge in 1/n hour
Eg. 5C rate = charge in 12min



HEV MARKET IN VOLUME 2000 2008
BY GEOGRAPHIC AREA
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BY GEOGRAPHIC AREA
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PENETRATION OF DIESEL ENGINE IN EUROPE
LIMITS THE HYBRID MARKET EXPANSION
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LIMITS THE HYBRID MARKET EXPANSION
Diesel penetration in Europe & USA
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HEV MARKET WORLDWIDE BY CAR MAKERS
MARKET SHARES 2000 2008
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MARKET SHARES 2000 2008
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NIMH BATTERIES FOR HEV IN 2008
Information for growth

Thanks to TOYOTA, Panasonic EV, got more than 85% of the HEV battery market
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Supply Development
SOURCE : EV, PHEV & HEV WORLDWIDEMARKET 2008 2020 BATTERY IS THE KEY, AVICENNE, JUNE 2009



NIMH BATTERY DEVELOPMENTS
Information for growth

NiMH Capacity is increasing 
Exemple of AA NiMH
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SOURCE : EV, PHEV & HEV WORLDWIDEMARKET 2008 2020 BATTERY IS THE KEY, AVICENNE, JUNE 2009



NIMH VS. LI ION:
ENERGY & POWER COST
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ENERGY & POWER COST

CELL level !"# Pack level �– Energy !"# Power cost - Industrial !"# Target pricing
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HEV FORECASTS UP TO 2015
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HEV MARKET IN 2015 : > 2 Million units (1)
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(2) HEV & hybrid excluding micro hybrids
2.8% Hybrids

SOURCE : EV, PHEV & HEV WORLDWIDEMARKET 2008 2020 BATTERY IS THE KEY, AVICENNE, JUNE 2009



LI ION BATTERIES DEVELOPMENTS FOR HEV, P
HEV & EV

Information for growth

HEV & EV

�¾Li ion is THE solution for the future

�¾BUT SAFETY & COST issues

PRIUS III NiMH PRIUS x Li ion

Volts 201.6 201.6
�¾BUT, SAFETY & COST issues

�¾Lot of technical solutions (NMC, NCA,
LFP, LCO...)

Cells 168 (28*6) 56

Capacity 6.5 Ah 3.8 Ah

�¾Lot of EXPENSIVE Developments

�¾Lot of JV, partnerships etc...

Energy 1310 Wh 766 Wh

Weight 38 kg 25 kg

T°C Range + +T C Range + +

Cyclability + ++

Safety

Cost
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NIMH & LI ION BATTERY FOR HEV
MARKET FORECASTS (2002 2015)
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MARKET FORECASTS (2002 2015)

NiMH & Li ion cells sold per year, Million NiMH & Li ion market for HEV, Million $US,
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SHORT TERM
HEV IMPACT ON NIMH BATTERY MARKET
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HEV IMPACT ON NIMH BATTERY MARKET

THE NIMH BATTERY MARKET IS IN 2015, 70% OF THE NIMH BATTERIES 

NIMH Battery sales, M US$, Worldwide,
2000 2015

NiMH Battery sales, M US$, Worldwide,
2000 2015
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LI ION PENETRATION IN VARIOUS DEVICES
AVICENNE & OTHER ANALYSTS FORECAST
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AVICENNE & OTHER ANALYSTS FORECAST
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(3) IIT, TAKESHITA, March 08, THE 25th INTERNATIONAL BATTERY SEMINAR & EXHIBIT, Slide 8 & March 2009, 26th Battery Seminar, Slide 5
(4) AAB, Menahem ANDERMAN, Tampa, Florida, May 2008
(5) TIAX, Brian BARNETT, March 2008
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LONG TERM
HEV BATTERY FORECASTS
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HEV BATTERY FORECASTS

HEV market, million units, worldwide,
2005 2020

HEV battery market worldwide, million $
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Penetration of Li ion in HEV (%)
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Note: Micro HEV are not in the HEV statistics & HEV forecast
SOURCE : EV, PHEV & HEV WORLDWIDEMARKET 2008 2020 BATTERY IS THE KEY, AVICENNE, JUNE 2009



LONG TERM
EV PHEV & HEV BATTERY FORECASTS
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EV, PHEV & HEV BATTERY FORECASTS

Assumptions
2 M HEV in 2015
3.5 M in 2020

0.1 M P HEV in 2015
0.4 M P HEV in 2020

16 000 EV in 2015
50 000 EV in 2020

AUTOMOTIVE RECHARGEABLE BATTERY
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EV, HEV & P HEV Battery needs (MWh)
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TAKEAWAYS
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�¾ The Hybrid vehicle is the only mass market
choice for electric traction cars today

RECHARGEABLE BATTERY MARKET M US$,
Worldwide 2005 2020

RECHARGEABLE BATTERY MARKET M US$,
Worldwide, 2005 2020y

�¾ Toyota opened this market and earn money
with HEV models

�¾ The hybrid vehicles is now a niche market: in
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�¾ The battery technology is today the NiMH, we
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�¾ 1 M EV represent roughly 10 B US $ for
batteries or 20 MWh or 40 000 tones of
cathode materials!

�¾ HEV, P HEV & EV will change the gasoline
dogma in the car Industry In the next decade
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market on a long term basis. EV Batteries Others
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Ali MADANIAli��MADANI

Phone + 33 1 47 78 46 00
Fax + 33 1 47 78 46 01

a.madani@avicenne.com
On our Web Site : www.avicenne.com
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