“CLIMBING THE LADDER”
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FORECASTING THE FUTURLE

Prediction lies at the root of all strategic thinking. Indeed, it underlies most
everyday decisions. ....

Whereas routine, short-term predictions are generally right, strategic
judgements about future environment are often, one might say predictably,
wrong.

The common response to this shortcoming is to try to improve predictive
capabilities.

| propose a different tack, namely that long-term strategies should NOT be built
on “visions” of the future but instead the premise that longer term
Hon Richard Danzig* predications... however presently credible, will probably prove wrong.”

“Driving in the Dark”

* Reed College (BA), Yale University (JD),Magdalen College, Oxford (BPhil, DPhil), Rhodes Scholar, - Lawyer, Law professor Stanford & Harvard, Politician, 71° Secretary of the Navy, Author



LIFE EXISTS DUE TO DIVERSITY

« Echinoderms
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All the major and many of the minor living branches of life are shown on this diagram, but only a few of those that have gone extinct are shown. Example: Dinosaurs - extin(l*’

A STRATEGY 1O SURVIVE



OTION OF PICKING
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OPINIONS, INTEREST GROUPRS, COMMIERCIAL
OPPORTUNISTS

Hydrogen: The Ladder

Unfvoidable : h Hydrogen

\ 2 science coalition
n “ [Feniliser ] [ Food industry ] [Methanol] [Hyd rrrrrr king] [ Desulphurisation ]
m‘ ‘ ‘ [Long-haul aviation ] [Shipping ] [Steel] [Chemical feeds!ock] [Seasonal power storage]

—_— e ~T= TRANSPORT &
i I - I
= ENVIRONMENT

[Short-haul aviation] [Local (erries][Commercial heating J [lsland grids ] [ Clean power impons]
_ ‘ ‘ [Light aviation ][Rural trains][ Regional trucks ][ Mid/Low-temperature industrial heat ][ Domestic heating ][ UPS]
_ “ [Melro trains and buses ][HzFC cars ] [ Urban delivery ] [2 and 3-wheelers ][ Bulk e-fuels][Power system balancing]

TRANSPORTATION
RESEARCH GROUP

Uncompetitive

Source: Liebreich Associates Concept: Adrian Hiel/Energy Cities

THE DOCTRINE BECOMES THE
MANTRA
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- THE SUPPLY & DEMAND DILEMIMA
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© H2: A RESILENT ENERGY SUBPLY =
A COMPLIMENTARY MULTI SECTOR SOLUTION

Renewable sources Renewable energy Reduce end use emissions
of energy system

ALL transport

. 2 Global H2 production
1 large-scale, efficient

* local & international
renewable energy

industry energy

feedstock

building heating &

3. H2storage & Distribution ' power




® THE RESOURCE, BATTERY & ENERGY TRILEMIMIA

What should we do?

»
&

How do we:

1.Reduce environmental damage
from exploitation? 2. Use finite
raw materials efficiently?

3. Make production sustainable?

30 + hybrid or FCEV

Y o
Or
\

1 large BEV battery

|

All need on demand refuel

Renewable energy
stored as hydggan

)
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Renewable energy cannot
always be available on
demand for BEV charging

F

30 + Fuel Cell
Zero tailpipe emission cars

1 BEV

Zero tailpipe emission car

Fuel Cell can
reuse or
~100%
recoverable &
recyclable

Li difficult &
costly to reuse
or recycle
safely




THE FUTURE IS DIVERSITY
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WE NEED PEOPRLE WIHO ARE

BRAVE ENOUGH TO CHALLENGLE
THE STATUS QUO

Dr Katsuhiko Hirose

Product General Manager Toyota Fuel Cell Development Group

Jon Hunt

Manager AlternatiVelEiels

jon.hunt@tgb.t talce
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