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Health	and	wealth	is	dependent	on	affordable	
clean	energy
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Energy	transition	- Rotterdam

So
ur
ce
:	R

ot
te
rd
am

	C
lim

at
e	
in
iti
at
iv
e

60%	CO2 reduction	compared	to	2005	



The	21st	century	sustainable	energy	transition

From	Fossil	to	Renewable

Hydrogen

So
ur
ce
:	E
VS
30
,	F
ra
nk
	R
ie
ck
,	P
ap
er
	1
03
10
63
8,
	A
ut
om

ot
iv
e,
	th

e	
Fu
tu
re
	o
f	M

ob
ili
ty
,	O

ct
ob

er
	1
0t
h	
20
17
,	S
tu
tt
ga
rt
	



There	is	no	single	solution	for	electrification	of	
road	transport
System	 Range Charge Cost Emissions Human
Battery	- Electric	
system

Fair
300	km	

Bad
1	hour

Good Good Range	
anxiety

Electric	with	
range	extender

Good
900	km

Good
10	min.

Fair
cost

Fair Fuel	anxiety

Fuel	cell	-
Electric	system

Good
900	km	

Good
10	min.	

Bad	
cost

Good No	anxiety

‘Horses	for	courses’



Powertrain	roadmap	of	Toyota	motor	company
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Well	to	wheel	comparison	of	EV	and	ICVWell – to – Wheel
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The	strategic	energy	gap	of	future	mobility	
business
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Thank	you!


