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These 15 years was turbulent fifteen years for strategic metals

Co and Tl has grown to 3 times.

Li, Mn, Si, Mo, Mg,Nb, Fe
nearly 2 times or more
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Now, we have to design products with considering resource constraint.



Prices have changed more drastically
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From several dozens times to more than a hundred times of price swing occurred
In these 15 years.
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After the peak, prices shifted higher levels



What is happening ? What will come after?

Shift form the structure of the 20t century
to the 21th century.

From trilateral structure of EU, US, JP
to universal power economy through “the
factory of the world”
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Instead of JP & EU,
China takes important role
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China exports products to developing countries all over the world as “the factory

of the world.
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Fe consumption / capita v.s. GDP/ capita from 1994 to 2014
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Rough forecast gets to be simpler, Every country
(population) x (developed consumption level) reaches
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Are the reserves enough for the 10 billions’” universal economy?
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Consumption/year 4.5Gton/year 90Mt/year 224kt/year
at 10Gperson world

Reserve 87Gton 700Mt 7.2Mt
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It is said that reserve increase when the price rises.

Prices had risen in these dozen of years.
How are reserves?



The circulation society must
be promoted from right now.
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Figure E2: Simplified illustration of a circular econom
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Life-cycle thinking
dematrialization

Sound circulation society
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social infrastructure

to distinguish
the bottle-neck system
from perspective view

natural resource social resource



Single system optimization is important, but
it cannot deal with 10 billion’s economy
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Life-cycle consideration =2 multi system consideration

SHARING

Re-use = Trans-use

producti consump
on tion

resource

producti consump
on tion

‘ol
resource "
ot

producti consump

on tion
-

Facility

resource
industry

\;.i‘ ‘?s’;:"-é
consump a E' ‘é’ community

producti
on tion

resource




HOWTO CUT RESOURCE USE WITH ECODESIGN
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Chemical recycle of plastic in iron making
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Good collaboration of “iron making system” and
“plastic waste management system”



Smelting facilities
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Structure of the issue of E-waste
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We have been discussing on sustainable consumption in mutual countries
but major material flow has becoming the stock accumulation of developing countries.



But, stock is saturating in developed country.
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Four steps model for Eco design innovation By Prof. Han Brezet. TU Delft

4.system innovation
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Provide superior goods
by optimizing good quality process & resources

Factory of the world

Provide passable goods
" ons ahead which can be made anyplace,
more rapid, more cheap

Sustainability

Alternative Material/Energy Face to face technology
utilization system should be Supply chain management

g Servisizing
propose Goods to sale -> goods to use

Utilization of existing stock
prepare the solution of safety and satisfaction
acainst the sweebning of nower economv



*World is changing rapidly

*We will be in 10 billion peoples’
universal economy.

*Discussion on sustainable consumption
and life-cycle design has become
insufficient.

*Multi-system consideration is required
NOW.
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