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(Calculated by Toyota)

Energy density of electricity is approx. 1/50 of gasoline. 

Comparison of Energy Density
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- Each alternative fuel has advantages and disadvantages  
- Energy policy depends on the country or region

Difficult to decide main energy source for automobiles.
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Characteristics of Alternative Fuels
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Hybrid technology is core technology 
applicable to all alternative powertrains. 
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Passenger cars Route buses
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Motorcycles
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Driving 
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Gasoline, diesel, bio-fuels, compressed

natural gas, gas to liquids, coal to liquids, etc.
ElectricityFuel Hydrogen

HVs or PHVs with internal combustion engines: wide use;

EVs: short-distance compact commuters; FCHVs: medium-to-large vehicles and buses.

Regular trains

Vision of Low -Carbon Transport
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Total efficiency of Hydrogen ïFCV is the highest and 
about 1.5 times that of Electricity ïEV.

Comparison of total efficiency primary from NG
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Cruising range

EV is 
advantageous

FCV is 
advantageous

FCV: System cost increase for longer cruising distance is relatively small

- It is advantageous in mid-to-long-drive-range applications.
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User points VS Societal requirement
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User points VS Societal requirement
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Where are we Now?
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- Elimination of humidifier

- Reduction in the number of tanks
- Modification of FC stack structure, 

high-pressure hydrogen tank, etc.

1. Elimination/Reduction
of components

- Utilization of low cost mass-produced 

components for hybrid vehicles, etc.

- Automated cell assembly

- High speed tank winding

FC system cost reduction to 1/20 

5. Improvement of production methods 

2. Use of mass-produced
components

3. Simplification of
component structure

4. Reduction of material
cost

- Reduction in the amount of Pt catalyst

- Development of high-strength low-cost 

carbon fiber for tanks

Strategies for Cost Reduction
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Gasoline unit price (Yen/L)

Advantages for customers with further improvement 
of fuel economy and reduced of H2 price are expected.

Hydrogen unit 

price (Yen/Nm3)

NEDO* Target
in 2020

H2 cost is 

cheaper in this 

area.

NEDO* Target
in 2015

Gasoline cost for 

HV

= H2 cost for FCV 

Toyota estimate

Running cost of 
Hydrogen may be 
expensive compared 
to gasoline

New Energy and Industrial Technology Development Organization 

Fuel cost difference between FCV and HV considering fuel economy difference (in Japan)

Economy(2): Running Cost of Fuel
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1. Fuel Economy Improvement by 25%

25

Improvement in FC efficiency

Reduction in auxiliary loss

Increase in regenerative energy

Customersô Convenience(1): Range

Improved Fuel Economy & Increased Hydrogen Storage Capacity 
contributed to extended range of FCV.

2. Hydrogen storage capacity: Doubled

2005 Model 2008 Model

Hydrogen pressure 35MPa Ÿ 70MPa

Increase in tank volume

2005 Model 2008 Model
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FCHV-adv (2008)
Body, chassis, hybrid 
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1/10 or less

Vehicle cost

10 million yen or less

1/2 or less Further cost reduction

Current status: FC system cost reduction of 1/10 has been 
achieved and the vehicle cost is 10 million yen or less.
In 2015: Aiming at another 1/2 FC system cost reduction

Economies of 

scale

Design and 

production 

technologies

Overcoming
technical challenges

Limited release phase 
Initial phase of market 

penetration

(2015)

Growth phase of 

market penetration 

Current status

(2011)

FC Vehicle Cost Reduction


