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AT DIFFERENT TIMES 

IN DIFFERENT PLACES 

DIFFERENT NEEDS
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Commuting

Business
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Personal business

Leisure

Other including just walk

All purposes

UK Travel by mode  & purpose 2020

Walk Bicycle Cars and vans Other private transport Bus Rail Taxis and minicabs Other public transport

58% of all journeys 
by CAR 

Source DFT www.gov.uk/government/statistics/transport-statistics-great-britain-2021/transport-statistics-great-britain-2021



68% travel to work by car GB 2020 (chart 5)

Chart 6 : % of workers usually travelling to 
work by car by region of workplace GB 2020

Policy must not be driven by 1 region or 1 group 

Source DFT www.gov.uk/government/statistics/transport-statistics-great-britain-2021/transport-statistics-great-britain-2021



Global Applications =  
mass production & 

adoption

Renewable Energy to 
fuel. On demand or from 
storage 

Circular Economy Sustainable 
raw materials, rebuild, reuse, 

recycle

Meet Utility: range 
and load capacity 

Good Total Cost of 
Ownership

Non disruptive,
Convenient , Integrates 
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>625 k Toyota group hybrids sold in Europe 2021. CO2 emission saving equivalent to taking 200k off the road
= GREATER tailpipe CO2  reduction that the best selling BEV    





RESILIENT & 
EFFICIENT



Enable large-scale, efficient 
local & international 
renewable energy integration

1.
Global H2 production2. Decarbonise transport4.

Help decarbonise building heating & 
power

7.

Decarbonise industry energy use5.

Serve as feedstock using captured 
carbon

6.

Source: Hydrogen Council

Renewable sources
of energy

Renewable energy 
system

Reduce end use emissions

3. H2 storage & Distribution of
energy across sectors and regions



85 kWh 260 mile range battery pack 
weight = ~ 540 kg 

WEIGHT IS KEY

Double the range > 800 miles = x2 tanks + x2 hydrogen  = 
~285 kg

Double the range ~ 520 miles = x2 
battery = ~1080 kg

Fill in minutes vs Charge in hours

Mirai 128Kw >400 mile range (real world)
FCV specific component weight = ~190 kg

Battery 45kg Fuel Cell module 52kg

Tanks 87kg
Hydrogen 5.6 kg



Germany 

Electric Road Systems for freight?
Is £19.6bn for ~65% UK coverage* good value?

~£12bn for H2 infrastructure = 15k T a day = 100% coverage 
* Source : The Centre for Sustainable Road Freight 



How do we:
1.Reduce environmental damage 
from exploitation?  2. Use finite 
raw materials efficiently?
3. Make  production sustainable?

?

Renewable energy cannot  
always be available on 
demand for BEV charging 

Renewable energy 
stored as hydrogen

All need on demand refuel

1 BEV 
Zero tailpipe emission car 

30 + Fuel Cell 
Zero tailpipe emission cars

Fuel Cell can 
reuse or 
~100% 
recoverable & 
recyclable

Li difficult & 
costly to reuse 
or recycle 
safely

1 large BEV battery

30 + hybrid or  FCEV 
batteries 

Or

What should we do? 



Source: Roland Zenn,  Farasis 03/22 

Year on Year change in costs of a typical  battery  
core materials (60kWh) 
From $1395 to  $7,400

UK  Battery Raw Materials required by 2030

China’s Dominance 





We need people who are 

BRAVE ENOUGH 
TO CHALLENGE 

THE STATUS QUO
Dr. Katsuhiko Hirose
Product General Manager Toyota Fuel Cell Development Group 
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