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BBC NEWS s sepremser 2015 STUDY REVEALS 'TRUE' MATERIAL
COST OF DEVELOPMENT

In 2008, around 70bn tonnes of raw materials
were extracted worldwide but just 10bn tonnes
were physically traded.

Countries could think about agreements where
they help reduce the emissions at that point of
material use.

That's where it is cheapest to do, where it is most
efficient, where it makes more sense.
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| PAY NOW, OR PAY MORE LATER

DOUBLING
WEALTH,
HALVING

RESOURCE USE

Factor of 4 - 10
$2 trillion today
=) more than $3 trillion

Rising and volatile resource
prices

=) Resource revolution

(McKinsey, 2011; WBSCD,;2010)
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| SUSTAINABLE RESOURCE MANAGEMENT
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& B £ (Brown Economy)
- BEETE (ABHRIESE) EERNCENEREERE - HRIBEER
SEEEEE  BUHENTEBERAERNEZE -
{E5fix &8 7% (Low Carbon Economy)
. B ERENERENSESE  BaRIZIEEHEE By
RN TEEREBRNZSR - (Martinez, 2015)

4% B 48 7% (Green Economy)

. T%ﬂﬁiﬁ_ﬁ%ﬁ&?i@? ﬁﬁ%%%ﬁ%ﬁ%ﬁ@ﬁﬁ&%ﬁ%ﬂ - BlZ S
Eix ZERAVURMMEEISEzLES - (UNEP 2011)

B3R#EH (Circular Economy)

craEan RIEMEBEUNELRS LI kET R £5
BEis R Tl BRABSEREEER  HRESLERNe
ALEARERYE  wEEEME Em - RAREFEEINN
FLE MR/ EEEY) - (Ellen MacArthur Foundation, 2012)
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Technical nutrients Bicloqical sudrients

Sonme i’u‘.mrj usetul

Af&l W, McOclant,\ and M. Braumaart
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UNEP INTERNATIONAL PANEL ON
SUSTAINABLE RESOURCE MANAGEMENT

A holistic approach to
resources
management is
needed

There are existing
measures such as
policies on climate

change and
However

to better identify
their interlinkages and

gaps
in a systemic way

biodiversity that
tackle certain aspects
of the global resource
issues

http://www.unep.org/resourcepanel/Introduction/tabid/
CANAN/NafAanily acnv



http://www.unep.org/resourcepanel/Introduction/tabid/54040/Default.aspx

EU 2020 FLAGSHIP INITIATIVE ON
RESOURCE EFFICIENCY

It will bring
o major economic
Continuing our Increasing it
current resource opportunities,
ffici improve
patterns of S ot prove
: is key fo productivity,
resource use IS securing .
: 0 drive down
not an option grow
and jobs costs and boost

competitiveness

http://www.unep.org/resourcepanel/Introduction/tabid/

CANAN/DafAaiily Acnhv


http://www.unep.org/resourcepanel/Introduction/tabid/54040/Default.aspx
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EXTENDING LIFE, MAXIMIZING VALUE

Fossil and mmneral resources efc. Malerials

supplier

Generation of raw materials
* Chemical recycling

* Metals recyching
smelling
compan

ollection'™
center

01964 RICOH

Landfill

Crushing of products
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AT HOME AWAY

DIRECT ELECTRICAL ELECTRIC BOILER DISTRICT HEATING DUAL FUEL PHOTOVOLTAICS
HEATING (OIL/GAS) 26
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Dell's Closed-loop Recycling Process

Dell becomes the first to offer a computer made via the UL Environment certified closed-loop process with the launch
of the OptiPlex 3030 All-in-One. By using plastics collected through our existing takeback and recycling programs to

BB ERRET -
B ERRBERNHD

DellZ X [A]UT Z 4t UL
EBXREm - BB
BXREBHER

n-/E

}_IIIIIIaH %‘UL iﬁiﬁn/u\nﬂ
2014ISRI[E UL 5TE2

build new systems, we are helping drive a circular economy for the IT industry.

~~~~~~~~~~~~~~~~~ S BEWR

Home customers
can recycle for free in

78 countries.

Dell’s Asset Resale and
Recycling service is available
to commercial customers in

44

countries.

Collect & recycle

[=]]

The amount of closed-loop
recovered through

plastics

Dell’s Global TakeBack
operations can covera
small percentage of our
total long-term need for
plastics in our products.

Expanded
recycling can help
close this gap.

56

45.6 million tons of
damaged, obsolete or m l l | O n
unwanted electronics
were discarded in 2012
Purchase
"""""" & use Closed-Loop
Plastics
Supply Chain

&
.

Dell's design team won the 2014 ISRI Design
for Recycling Award. Making products easier
to recycle helps ensure all materials can be
recovered as part of the circular economy.

Assemble
& ship

shows emissions to be only 11% better

than virgin plastics. As we increase the percentage

of closed-loop plastic blended in, carbon emission
savings go up as high as 3x better than virgin plastics.

Our closed-loop process is
UL-Environment certified,
making the OptiPlex 3030
All-in-One the first product
to meet this criteria

Materials brought in through

Dell’s takeback efforts are recycled
The plastics in this pilot are turned
back into new computers.

50
Metals like tin, gold, and

tungsten are re-sold in the
commodities market.

eERHEHEIMS

Plastics are sorted
and packed for
transport to Asia.

While not ideal to send plastics on
a long journey, we are working with

suppliers to send them via empty
cargo containers headed back to Asia

Sort

LY N & shred

Once at their
destination, plastics
are shredded and
melted into pellets

by our partners at
Wistron
A=
Pa
Mold & =

manufacture H9 ﬁ:‘ﬂ

EE& 142 Bl (Wistron)
SRS RN BB RE

2R
I
?J

The plastic pellets are
mixed with virgin plastics.

OptiPlex

This recycled mix is used

to make new parts, such as
the stand and backing for the
OptiPlex 3030 All-in-One.

5% FAEIRVERBEME - TR D ikE 27

http://www.dell.com/learn/us/en/uscorpl/corp-comm/closed-loop-recycled-content?s=corp
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My Stuff

@ Apparel and Accessones

http://www.stuffstr.com/

The North Face Women's Down Jacket

2. EIRIERE

SRS - _FEE

i - BENE

+ B

I.BMEHE
EEIEANIBREEE N
o IRt A 7R RS

28



Excrancee o3e Y
FR T AV EE £ E Il = N __E_| i I_LLI !3dll-l_-l:
FUR BT 1 1i5(CCS)
185 44275 18 £ WA LD 8838 AR S8 AirCarbon e
B R AL B 1. % (Capture)
air — [GHG] - air

2. BBk (Isolate)

2. IRBt(Isolate)

1. % (Capture) 3. B & (Polymerize) (O] [C] [O]
Air + GHG O @

©C @® O
®@ OO0 3. B & (Polymerize)
O @® O O]

C] —-::—-f:;—-::—-::—

O N

29
http://newlight.com/



ReSOLVE#H F 4 B R ENHIR &

EBREN B4%Re | #£=S | B1EO | MEIL |EHIEV| BHKE
BB RS - IRESHIESS
P2 - EthERRRIEE
g8
AEFRBEMAETEEE
THAZ IR
2ily - RENIREEEN
Er RIS EN
ERANEE - BE - BE
HBESE
A4 F0 48 22 om K EN il
AHETBERER ; BHMEHERE
EithE
thism - RE - RERMEERNRIE
=8
RBEHRBERE
XEHE
#aK - BEYRER
EfeiE - Bk - EFABEMRE
iR B EE
BE -8R - BXENTEERMARIE
EBWAE
R - MENRE
B RRNEEEmINEE
RIEFRA
BN - RR - ZFSNMERAMES
RIS - ol ~ {ETEm
BHRs - BT - BY

(EEME RIS

& o =

EMF, 2015a
30




A HH
IEL;\ nE

#h A& e S 2=

ERZR : http://close-the-loop.be/en

A

? IIID n\s

£ ﬁtrﬁ%%i”tun
EHERET A AR B
[B]UA 45 48 rm

AH AU &2 BA D)UY 2 47
BERAERS=M

fER

2 R 1< A5

B8 BE /R AV X AR

ﬁ?ﬁl L EEE — FIX
BEEENEETEE

KH‘HTJ@HQ

R EA (& 2 pn A an 2B HA
HF#‘??’“* SRR E
IEEEE’J < B
TEHEEE
BARE

R EmIBIR

SR ZHREENER
REEZRBECFFE
R EMBRTE _FEm
ZEEHENTE

KRR EE ¢7/J
BIZ R 4ol o] [O U pO 4 4
BEAMNENRETEEY
N N=E -,

Z & EmEEIRE

ERAVEEE

BEERVRRET

D EE Y RIRR &

D RIEHE T KRYRL E
ZEMRITAYERE

%Efﬁiﬁ

S AT A

A E  FEHEFEK

it 5o B W) EATR ER 1)
EEmaSmREMA 31



R FEEIE

FRSIEREHF Fﬁfbﬁb 1E1E$§E EAE % BiREE
o SR B(LRAE ERRBZS |0 £ETE o EZEA
o imfFRA o EM: o EEREM o BEEF(EL)
o iR o EHHLIEE | e B OMtENE
o HENS . O o BEEEWNFH HIEAIT BB 1R %
o Eftiil :
© I
o EhHL
FzﬁfLéﬁ Bl %45
MEEEIFHMYE o DurEIP
o BEHE KM%E o B
B {E o FEEMH%
o MHE ﬁﬁ%
L IEILIQ /)? ==y n[u LVIRN
DN i =Y cr@() =i
o HSIZHE ® KA
o BEEELER o EXM
o MERMATE o HRAM
] o Wit
o TWERHEME
RARZE
o MAMEIE
® PESTHM(BISE - &K - 1 - KiTER)

Mateusz Lewandowski, 2016 32




fRIRAEBEREE

A&

ADD
VALUE

USE

MEREIRE

Y
DESTROY ADD ( ’ RETAIN
VALUE VALUE VALUE

k. Eﬁﬁﬁ/ﬁ > Be

POST-USE

USE POST-USE

Circle Economy et al., 2016
eI SERRR
YE B E AT LN E AR
A5 B =R TVBIE R V(BB T sREER]

BIRAEZEm=s URcHisHERSNEE
33



RIREENEFREE

BIREE B DR ES R A AN B RE R Y BRIE B AR
(Sourcing Value) BN ~ RE - THRBVERIED
IRIR(EE WEERED - RERNEEAZEEFER
(Environmental Value)
BEEE RABEENE - IBNEEREE
(Customer Value)
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(Information Value)
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Koppius et al., 2014

BRI AR5 —E R IR - EEEE

EEES

Al

Y sk 4

REUR



HEENEIREE

BlEHE
#H X

e

- EmVERETIER R BER -« 788 -
- REEABEZIRK

- FEMNBERUEREANL  REBREVEES

. BEEERES

- R BHEALIWRYIZER Y 1M B

R &=

=5 . BEpvKE

DREBE

& /Mb
- BERBEYIRABERBEEE  BEARN
[O] 2| B35 58 %

EBaF  2UlE
ﬁ%%#ﬂ%%nnm?_ﬂﬁ

- EmiEES | B EREENRBIRNE M

- S B RREEY BRI A E R ER S
- I—FTEEEYE EIRI 77 MR EIIER

- BIFTRUE M B EMCICREED D L SEYE
- O] B S @) E MR b A {F SRR 2
£ BT

#E (Z2E % 1)
£2020%F - olBZE1405 5 MR
HEEEY)EIR - EE140/85R
3 AU F)

£2020%F - olBE/38E B MA
HRBIFEK - HEREIE230
1252 535 B9 RS B 2K

g

EE25885BrEIIKE -
=R2508 8 Wz iErEE

IEEESINENEREREZEH -
X PO BEESAEMAEI
B - HERMERERNEE

s ECREERNM - FRE0IH
B3R EMFEEE

35



NEIRAE BN

TNEEBABTRUERBRS ZFEELE

12% 500,000
10%
— 400.000
= r-3 .
e 8% ) ' i
e ] | 1 . m
= : | 300000 3¢
N 6% , ! i
R | ! ¥
R oo , ! - 200000 QB
2 4% | : ' I 1 ' &
. : :
by | | ' ] a3l
W i | | i (sl
. ' | | I | | , ) 100.000
2% | I | | I " " ]
R EEWRE
o% u [— pU— o
By INRY Y KEY 14

(< 2Mio.) (<10Mio.) @ (<50 Mio.) (> 50 Mio.)
OX{EE 31X MR 18X % 92K
“ FEEHKEN(B=EE) = FEEHKEN(%ERTT)

EFHNEGER  TEEHEREIFANTERIR B0 IEa KA208 6T
FIEME  EEREEIERERN

ME O EINRSNHEE S FEENEEEEEMN11Y)

AR TEEERSNREEE (198358 ET) EIO & CfSD, 2013 __



IR A BRI Ak 7N 2 P

1. ¥RHE1E
2 HEIEEM
3.EmBEXEV

=z O O BF yuf,;'_-,

AEmmEE

S.EFIREREBYIRERNES
6OHERER

it

37



4B EIFTRYFI [

> &N EREBIF(Incremental eco-innovation)
EZEBENRIRAEmMRE

> HBEREREEIF(disruptive eco-innovation)
PKERIEZREE - ATHhIZ R BIIEA

/

o

= m A AR F5 RV 4R & BIFh

TRYTISFRE
B BRI AFIAE

\

/

Tl

-

RIZRVAR B RIFh

N\

%

EIO & CfSD, 2013 4g



1E5IE%WJ:

c REI LR ELFRFIILFL R

o Froo B AR R L B RSB BT B
(what) ~ %2 (who) ~ P 423
#2578 (How) -

© EEFFOHTEE S T RE - EFBHE SR
2o

PR B A R L § 2 e R
C FE L g LB

Y g

(when) % & i®

AR

BHER

FCRA IR F RS enb gt & d
RIS R RS R
Ao PR R RS 22 REAIA F

RN ST LERE RS

‘:, <1
T X

[ )
s
e,

~

- Tl
e
b

A | —
h

umﬁﬁ@é
ﬁE‘ * o
T L e AR T T

&5 Rt

¥

W%ﬁﬂﬂﬁﬂwﬂ

W
T W

‘;@
STy st
B - o R

=1 ﬁ;:ﬁif ?‘ ""_ kTR

= I

—_mk-\mtjm}t T ?l" ¢

w3

'3:

é;ﬂgji

oy
o THE, TEREARAIL B R A2 F IR
%
° lF—I% q_/:'f‘%-g—} -@ }f'%é;él x ’;'” m]‘ﬁa ’
IBEEPE LT e Kpe & o
/}j Bi': x 33 r» iz %
p

HELER



HEBNRIRAEE E’thiaiﬁ

REHFESH  CETH

B B sE TS
B2 IR
BEEENES HE 5
BRI
/\/\[‘_%EF% r [ ] ] | | | | [ ] [ ] || L ]
HERE | ESEERE e BRI
BERHELS I Uy B 2 1] s g HEKE
B (L BEESE SRR S +
4]
I L | BEEY)
I > DR
] — sgmE EYTEL < I
BEERS Ifﬁﬂ& wties |
Bl R E A e 40



UL

=3 T

I-
s |

A
I, L--\-——_.

S

= 2 g B

* B ﬁ"] %ﬁ"frﬁ,qﬁ
= [ Pk 1§ i

(R R ke

—-—— --r-‘
\\ ? :
o ey [l 'l
, I T—
2
—— \
-k§::= | i ’,//
,
"\ S
/ 1 B
/ 1 &
-t X Lli_:‘glff_.!
Ao
I Sludge Copper . —_— - ;}»&,}’J i ‘/"‘:Ev /:l‘l :‘V—Ab T
O O = PN 7 %
LR/ R F R AR el AR




A B /3
SRR AR BIHT AR

i

N

>
i

il

Em B R FRIRA BB 1R &

il

ISEFAFRIEMEE

BUENRSF  MESE - S1EF

op




Resource
efficiency

Advancement Transition
System Green
. . of to Green
innovation . Jobs
technologies economy

Re- Re-
designing framing

Reaction

Wu?)gpertal Institute, 2010



Looking for profits only will not be sustainable
Looking for sustainability will be profitable

Share and Innovate ...
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