TR ilafst b

nnnnnnnnnnnnnnnnnnnnn
tttttttttttttttt

fiEIm 48 BRI B R 28 B3R N

Seékpe P 1B {E

|
|
=
by |

2017.06




T e Eeilvafsi b

Industrial Technaology
llllllllllllllll

B EIRREER
B S BIEEIANR
BRHA N & EE) T T
B EREAE2E

/ 3 AN 4
O TEEE%%/EE /. /=

=3
.:%I:I =

Copyright 2015 ITRI TR ik



TR ilafst b

Industrial Technology
Research Institute

> &

1 T2 4% 37 =5
BIRES B E R

Copyright 2015 ITRI Tl 7R



T e Eeilvafsi b

Industrial Technaology
Research Institute

é ,ﬁzl-( /a1

;:R ISR EEMI PL 2005 S AERE 3‘-(‘5[
ﬁl;_: _\_50/0 aﬁ/"

2
F

+
) %
A
=

i =
% :
FX B il
7N T EMERA 100 &
=+

Z; Ea—CT Y ,E£
e 1o
s x
il =

Yy

s

ERIIR ;. Stefan Heck, Matt Rogers, Paul Carroll (Contributor) - Resource Revolution:How to Capture the Biggest Business Opportunity in a Century - New Harvest
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hm. e —rmﬁ*‘ 3 a Sound Material-Cycle Society
N ; - ¥ "a society in which the consumption of natural resources will be consarved and the environmental load will be

f‘ '!1 . 3 ! 1 reduced fo the greatest extent possible, by preventing or reducing the generation of wastes from products, by
o i L ' AT o promoting proper cyclical use of products when these products have Inooms circulative resources, and by
i L i J ensuring proper disposal of circulative resources not put inte cyclical use" [Article 2, The Basic Act for

: | Establishing a Sound Material-Cycle Society (promulgated in June 2000, fully in force since January 2001)]

'!‘

3: Fecycle
Recycling non-reusabls
ttems & raw materals

Generting power or using surplus haat from
he incineration of non-recyclable wastes

=Xt anpaitang! ::mni-

Copyright 2015 ITRI TR iRk



T e Eeilvafsi b

r Industrial Technaology
Research Institute

"

EX A RIRERYEE IR 5 35

World |"'!'-IL'-'l'||='ITiI'!-|'I _IT.I'IT'-\'N'I. 1T50-2100 Global material extraction in billlom fons, 1900- 20605
oM, Anntnaal growth rate uf the werkd popelatio
Al wooekd populson

Dried 4 dumnal mersaraki
& Foal peany Carners
o Ciarrushon Mk

Matanal axira{san ® Homass GOP
Bdksa pes DR il | el dolan
m 50
1] L]
L] W
L] m
m m
'} 4
- 10 1 L) R 140 195 1860 190 ] 160 200
Saerc e Krpammare o o), 106
Production concentration of critical raw mineral materials
mBGLE ELaR ::_ur.-?,.::u Spaneing

Aain Pacifc
233
P S i [T g b
T s, et E s B of Doorwara
e SR ’
e Srciorepply will o o pelige rplare. banam
B Manico
Fronga
I Bzl
Ve re
e
Sut-Gahaan Alica

Mlicdie Fast snd
Moot Africa

Garleal,
fRouth Ameiioa

Sousroir Europes Comimticaie, hyva

Copyright 2015 ITRI Tl 7R



T e Eeilvafsi b

Industrial Technaology
Research Institute

=i
PwC

5 megatrends
( 2015 )

o AO#&EBEIME
Rt g &8

® KEBNME
%

® BiEEHIE

® RIREBBNEA
R R

® Il SRAK

Copyright 2015 ITRI TR iRk

RIRREELRIEE R F=

Megatrends
2015 Making

sense of a world Future State 2030

In
motion ( 201

5 )

® SRR
® Bl IR fHlE e
® EIkMEMH
® EREAVBRE
® EINEREE

g
® FEIFAYIhEK

Ernst & Young KPMG

( 2014 )

o AO#&EREIML
® f& ARYUEEE

® {ERERHR

® A O S5 B
YN

® KEANNER
® R fREE

® =EREN

® #ira{E

Bez

Assessment of global
megatrends - an
update ( 2015 )

=

O M B IKAOEE

o & [ EB (bR 57

o R EE M B AR
A e

X

O B I ERINNIE

7

OB EREMR ?
Ol &L S AR B AU TH 57
o =K E Rz FRIBIZUE

2iE
o 1P B 4 5 2 4 B )
oRIEHBERNREN
=y

OB 1E 5T Ay S A

B4

O I T e BRIV R 82 BT

T —
tt SR AL w12

Outlook on the

Global Agenda

2015-Top 10
trends ( 2015 )

® I AR NNE

® SAEREMEIE
&

® fR>RET]

® i Z B IR FRY
Tt

® UK XIS

® FHEhER5H
Y& TN

® il i = i 55 14 58
ZRAVIE N

® KEEHRAFRILE

® KB FIRVIE N

o EFEELERE
ZHERVIEF



TR ilafst b

Industrial Technology
Research Institute

= Bl SRS

Copyright 2015 ITRI Tl 7R



T e Eeilvafsi b

Industrial Technaology
Research Institute

WE)E 1- Ellen MacArthur E£= 1/2

« 2010 /1 - BOREBHBE ~ BEFRAMENTT I - NERBRAERVEL -

« 2012~2014 F£8iE - A EREREEBREFHRSIFLR 7 " BOERAE ) WA
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2 (3) MEZIKEEERVREAR - WEEIKK 90 EREBEUSIERHREEZ - K[E
ERRRAENESR -

- 2015%5H
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(Growth Within : A Circular Economy Vision
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A NEW
DYNAMIC 2

ACHIEVING ECORONY BVESTMERT
'GROWTH 7O AP e T 2028
WITHIN’

CONOMY
ACTION

THE NEW PLASTICS ECOMNOMY
RETHINSING THE FLUTURE OF PLASTICS
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2005 1 E%}L% 43 % (BEME  FeEBRMEIS 7 EEHTHE)
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fbF 21 ¢ FA - GRS (2/2)

PR - TR ERSARE R %

__- EixT --1 24

o YRR 66.7 5
AEFAATEE . 30 3 (5)
sesAgery 3 19 (5)
1¥AMERFFLfITE e 7.70 16.18 110. 1
TEAMBEFENTE 55. s (13.2)
SRLATRTEACAE o 0.4 145 .4
BERRT K I nE 0.45 0.5 1.1
ER LS € EILE: % 75. 1 85. 7 (10.6 )

T kR ¢ ARk (RS B R 2 59 F83531) , 2013
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« BERWAKHIFIH "EIRAHE 1 IRE $F¥;é§%iﬁﬁugﬁ%¥’m\fﬁ
- 2008 FERIfCEZIE - FEERESEERERRIEFRES

2008 FRYrEs (Raw Material Initiative) & 2012 FEEERYIRIBIFZ##5T= (European
Innovation Partnership: Raw Material)

— 2010 % : BREE 2020 ZKIE N " BEIRBYEREE (Resource Efficient Europe 1 ~ "2IK(EBB VEE
EZ 2 (Industrial Policy for the Globalization Era) 1 & " BIFFEREE (Innovation Union 1 EiEMEETS

il

- 2011 % : ERAMEMEBREHAZE (Roadmap to a Resource-Efficient Europe)

- 2012 F : MBHEEERE : IBT1E/0KME (A European Consumer Agenda : Boosting
Confidence and Growth)

- 2013 F : MEBEF TRIRIEITENF 2

BT ¥ iR A+ R A R e E TR

- BAER 2011 FMh RS et - HEBERMREA A E 2030 FREBBE 17%~24% HERFTK

- 2013 FRUMRHSEL - E=REONEREREEMZER - ZREEVEE - BT REWE
NREEMEF o KEUNEZFEE= 6000 BT FE S H - BEREE 2%~4% FaERISH -

— 2014 FEAFLERBRMBEHISTET 2000~2011 ZEMNEREAME - £ 2030 FROIEIRN
BRIBIRETT 30% BEREAUE - BN 1% /Y GDP WHEIZZEL#EE 200 B LIFHE -
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- BMEBEEFTRBMBREREERFEPEFEBVEZYEL - BEEYENETEB UFENRERYEIR
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Kk - MBRRFEERBNEZYBER oI LGRS PRI  FEEERIKMSERR
FhH - ZOLIEERE . (1) EREEERREAE NTHWEEYBE ; (2 BEYERNE{EKE
&; ) A EEEYIEE
3. REERBEREE
— BEEMREZEES GDP KEYMRHENEREENEFAUGENERRBIRIEE - BRICKRER
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A1 2015 ¢ 2 SIS RIRAST S SRR B3 2015

. EIEHR 2015 EEAIEEEES O OFERCERE -

- BEBEEARARNERS

- BRZBEEARZENMEEES
- ARIBEZRrOERM

« BREEMR 2015 F 12 A2 HEBEBIENBIEREELR AX
« MIBEM 2017 F1 R 26 HRRL "BEBBIEREITEI HE
= T A=
Bt |
~ EENBRERTAERY T ERCENBRSIETS,  BEREERAINE

- B T EEMASR(LIEE
- 124 RoHS BiEEHA S

Circular

Economy

Stakeholder : *
Conference |

I g-10 March 2017

- - #FlwcularEoonomy
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« A common EU target for recycling 65% of municipal waste by 2030;
« A common EU target for recycling 75% of packaging waste by 2030;

« A binding landfill target to reduce landfill to maximum of 10% of municipal waste by
2030;

« Aban on landfilling of separately collected waste;
* Promotion of economic instruments to discourage landfilling ;

« Simplified and improved definitions and harmonised calculation methods for recycling
rates throughout the EU;

* Concrete measures to promote re-use and stimulate industrial symbiosis - turning one
industry's by-product into another industry's raw material;

« Economic incentives for producers to put greener products on the market and support
recovery and recycling schemes (eg for packaging, batteries, electric and electronic
equipment, vehicles).
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BREE H2020 1BIREETEECK 7 (2/2)

Project Title R AL
1 Swap.com On-line department store for Massive Amount of Pre-owned Items EIAR 9 g S
2 [Nutrient recovery from biobased Waste for Fertilizer production BEY RAKAR
3 Buildings as Material Banks: ¥ntegrating Mgterials Passports with Reversible A TR R (FER
Building Design to Optimise Circular Industrial Value Chains )

#
FOSTERING INDUSTRIAL SYMBIOSIS FOR A SUSTAINABLE RESOURCE i\g
4 INTENSIVE INDUSTRY ACROSS THE EXTENDED CONSTRUCTION

(S EEL PRE I
VALUE CHAIN )

5 Turning waste from steel industry into a valuable low cost feedstock for energy W gl /AT
intensive industry = s
6 Implementation of a CirculAr economy Based on Recycled, reused and recovered R = i w
Indium, Silicon and Silver materials for photovoltaic and other applications P
A new circular economy concept: from textile waste towards chemical and RoE R (PERAA T
7 . . .
textile industries feedstock B )

Holistic Innovative Solutions for an Efficient Recycling and Recovery of Valuable o o ok B Az
Raw Materials from Complex Construction and ];]emofiition Waste A RS (FEREAL)
TyRec process: Whole Tyre Recycling within 30 Minutes with Molten Zinc —
towards a circular economy

Commercialisation of expanded bed biofilm reactor technology for the treatment
10jof waste-, used- or contaminated-water and for improved protection of the aquatic Bk 3% %3
environment and atmosphere.

% EAlE (B EHEw )
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1994 BB E-¥iNGA

BB (HETREER
2000 )

2008

2013
F=8 (EERNER

Bt E) EAEE
p |‘ E) B

F£—8 (EELAER
Hirg) EXGE

F_H (FEELAER
) EXGEE

BiR :
« BARKERRAITENNIRIEEB R LR
- ARAERRETYRRGEIM S ERRERE
JRAl :
« BURZY> (Reduce) ~ BFIFE (Reuse) KBEIRHA
(recycle)” 3R BRI AFREIEH -
HERTH
« Dl (HEFRBEREMESENZE) BHEBEERER
- B (BEVYEBENHKBFTRE) M (BREWE
FARIEZE)  RZEHEFEERBENZEEER

EIFE

- B5FETRIIVEL - BEASTZERM -
EE

* £ 2013 FRE=RIEE] P - %3FA) 10 FEEREE

A (recycle) FEIRERE - BB & M AT HAIARL
AR - RIS =HTERREKBNRIIBER -

» HIREE IO REAMAR (R RER) KEER
S1F (HEEIDNRIEER ) HER -
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X4 pr-fdS FERILE (2/2)

Usage of Resources

Production
(Manufacturing,
distribution, etc.)

Reduction of
consumption of 1: Reduce

natural resources Reduce generation of
wastes and byproducts

Consumption -
3: Recycle Use ’ 2: Reuse
Recycle of un- Use products
reusable wastes as repeatedly

raw materials

Discard

Treatment 4. Heat Recovery
(Recycling, incineration, etc.) Generate power and use remaining

' heat generated by incinerators

A1a120¢ 9)9A)-|eualel\ punos e
8ulysi|qeis3 1o} uejd dlseg Y3 Jo uole|nwiio4

. . 5: Proper Disposal
Final Disposal Dispose of those cannot
be used by any means

S, Osaka, Honda
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« 2014 FHGBEEBIRAENZRE - TE2RES
- AOGBREREE : 2030 FRIIADIGEE 90 & - GF 30 B P AR
WEEE - f B ARRERMIEINE R G 28 TR R -
- HERE : BA TBIIR B BE, NARCAEXBHARERRE K2
EREEBEERNM  SERRRBERAEREIRALN 32 KET -
- R BADAESSEENRYENEARERN 5~50 F - RItrEES
SRR R AT KRR 2SS - 1 RS ERIR R EIhEE -
- HFEREEEEEAVAR  RERNCERRES - T1EAEREBCRNE
A -
- FETFEIE
- B TETAEBGEEEE,  BEER 0¥ BERREHEEEALA
BRI BN EA R ERROBE RS -
- EHEEEAMREEEEARTENSIES T RIE,
- EREERCERELR CEREREE | MESRAMEOEA , S A
ABRHEEEE AERCERSNEASN - OB EEGENNE  AAREZ
REVTE) - BRI - BRI RRIEB A FERN -
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Source: WEF, 2016, Intelligent Assets - Unlocking the Circular Economy
Potential
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Reference: Ellen MacArthur Foundation 2015, Growth Within : A Circular Economy Vision for a Competitive
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NET VALUE
CREATED

SECTOR OPPORTUNITY EUR MILLION, 2035

Value capture in
FOOD AND cascading bio-refineries 300 - 500

BEVERAGE

Reduction of avoidable

food waste 150 - 250

Industrialised production

ESTATE

Reuse and high-value
recycling of components 100 - 150
and materials

Sharing and multi-

purposing of buildings 300 - 450

Remanufacturing and

new business models 150 - 250

CONSTRUCTION and 3D printing of 450 - 600
AND REAL building modules

Increased recycling of
PLASTIC plastic packaging
PACKAGING

Not assessed

Bio-based packaging

where beneficial Not assessed

Performance models in

70 - 90
procurement

Waste reduction and

- Not assessed
recycling
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REpmenD :

Examples
Shift to renewable energy and materials NESPRESSO. , d
Reclaim, retain, and restore health of ecosystems ‘ GSLM I niun
Return recovered biological resources to the biosphere &’, P-REX " IBERDROLA
Share assets (e.g. cars, rooms, appliances) S Y fral
Reuse/secondhand @ /_-\T- z \{*:ITILPG“ Car |- |
Prolong life through maintenance, airbrb autolib’ — T s teas gla BlaCar

Virtuatise 0

3

Exchlng-

design for durability. upgradability, etc.

Increase performance/efficiency of product

Remove waste in production and supply @ ST
Leverage big data, automation, remote - @ BSE 5= ‘
sensing and steering

Remanufacture products or components . E
T @ RENAULT Wﬂsﬁ
R terial
ecycle materials PAQI:IES

Digest anaerobic
Extract biochemicals from organic waste patagonia @ OUEDUA

=T ]

Books, music, travel, online shopping, ‘ > 'I"' s NETFLI
autonomous vehicles ete. (‘J O Sh" cisco
€EF ,zalando @ unes

Replace old with advanced non-renewable

——— _ o = oy PHILIPS
Apply new technologies (e.g. 3D printing) I
Choose new product/service (e.g. multimodal skylran

transport)

https://www.greenbiz.com/article/defining-circular-economy-beyond-recycling-material-reuse
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