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The world at 2100

* The minerals and fossilefuels from
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Consumption/capt. reaches developed level when GDP capt. reaches $10,000

Fe consumption / capita v.s. GDP/ capita from 1994 to 2014
1600 J $10,000 /capita

—&— China —&—Japan
1400 : —&— India —@—Korea
I —8— USA —&—SaudiArabia
I —@— Mexico —@— Indonesia
Exporting I —8— Turkey —8—Singerpol
countries I —&— Germany —&— Norway

Steel consumption pg

Developed

level

80,000

100,000 120,000
per Capita (S)

Consuming
countries



Rough forecast gets to be simpler,
(population) x (developed consumption level)
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Much more times of resources will be required by
2100.

. Estimated demand up to 2100 v.s. current reserve amount
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The circulation society must
be promoted from right now.
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How can we make our economy circular and resource efficient? Re S O u rce effi C i e n Cy

Currently, we are using more resources than our planet can produce in a given time. We need to
reduce the amount of waste we generate and the amount of materials we extract

Exports

Figure 4: Aggregated resource use for technical materials
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tonnes of materials per capita tonnes of matenials per capita tonnes of material per capita
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https://www.eea.europa.ey/signals/signals-2014/articles/the-economy-resource-efficient-green



Figure E2: Simplified illustration of a circular econom
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BUSINESS MODELS

CIRCULAR SUPPLY-CHAIN
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Durability becomes the greatest
Keyword of Ecodesign

“ﬁ\@ ACHIEVING A CIRCULAR ECONOMY

U.S. Chamber of Commerce Foundation,
Supported by CCC’s Circular Economy Network



Difference of Circular Economy(CE)
from Japanese fAIRE! 1= (3R)
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benefit
measure

EoF products
Economic

entity

motivation

Reduction of final disposal
(output oriented)

Reduction of extra economic
burden of the society

Recovery of secondary raw
material

Subjects to be recycled as raw
material

Recyclers, mining company

Social responsibility

Improvement of Resource Efficiency
(input oriented)

Creation fo new business different
from mas consumption

Multiple utilization of EoF products
Subjects to be used again.

Service suppliers, SME producers

Add-value toward sustainability
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n the ubi-culation society, circulated goods
nave higher add-value of sustainability, which
orings hew economical activity.
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Entity-centered to Behavior-centered
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Evolution of added value
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Re-net Japan

Door2door collection of small electric households
using home derivery system.
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Different circulation society of EU from JP

Japanese circulation society
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Total Life-cycle management is required
for the improvement of Resource Efficiency

Circular Economy
Zero
production emission

resource
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Requisite for materialization on Multi-Value Circulatior

v gl

Long life

Renewalizing technology

degration detectation

Multi material design
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Requisite for material
in the multi-value circulation society

Long-life  several times longer than goods

Higher and visible reliability indispensable for RRRDR
Repairable : detachmentable

Repairable : material hearing

Repairable : localized mending

Easy Cleansing, refreshing : dry cleansing technology
etc.

In-situ Customizing processing such as localized
additive manufacturing



Structural material for sustainable society

strong, tender and dependable material for the social system of sustainability
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elder brother
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Expand the human’s
activity frontier
toward new
environment, such as
space, marine and
underearth.
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Multi-Function structural materials
which provide well-being in the
nature-harmonized living space of
the future.

tHsight : diversified design
F#aural: selective insulation
fiitouch: organic-touch inorganics
J&skin: moisture control etc.

Dependable as A2 Bt
father FU de zhuang

Dependable materials
which have reliability of
endurance for sever stress
and its rapid fluctuation.
Intelligent materials
which predict, diagnose
and respond to
deterioration.

Halada: Sept. 2013 at Beijin
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Recycle has three roles
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Structure of the issue of E-waste
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Two different types of recycling

Recovered metal

scrap virgin

Secondary
material

Dilution-type Extraction-type

: Fe,Al,plastic, paper. glass Rare metls, precious metals
De-grading of material much waste than obtained



Dilution-type Extraction-type

: Fe,Al,plastic, paper. glass Rare metls, precious metals
De-grading of material much waste than obtained




On Dilution-type recycling, we should pursue horizontal recycling

Technology for horizontal recycling

e Metal : control by structure not by composition O
* Plastic : science of strength of polymer and additives

e ceramic : healing technology of damage

Searching of

Lower cost Same
utilization performance

N\



Dilution-type Extraction-type

: Fe,Al,plastic, paper. glass Rare metls, precious metals
De-grading of material much waste than obtained




Rout of electric appliance recycle
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Fine chemical recycle of Co from LiB

Cobalt oxide
#9¥9000/kg Co LI oxide

Fine Chemical Recycle

L H ‘ Metallurgical recycle

electrolysis

Metallic cobalt

#9¥4000/kg Leaching with containing Na
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Wide-area Multi-value Circulation

Circular Economy of productive Asia
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Let’s go toward Mottainai Society
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