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McKinsey Commodity Price Index’
Index: 100 = years 1999-20012

1 Based on the arithmetic average of four commodity sub-indexes: food, non-food agricultural
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2 Data for 2013 are calculated based on the average of the first three months of 2013.

Source: Grilli and Yang; Pfaffenzeller; World Bank; Intemational Monetary Fund; Organisation for
Economic Cooperation and Development (OECD) statistics; Food and Agriculture Organization of
the United Nations (FAO); UN Comtrade; McKinsey Global Institute analysis

ERIKE : Resource Revolution:Meeting the world’s energy, materials,
food, and water needs, McKinsey(2011/11)

B £ R SR B R i

Research Institute

Copyright ITRI T2 litf 55kt ARIEFTA



TRIRARE R IEEENAR

O 2014#1" & % SAshiE (World Economic Forum, WEF)® & R Y iG-% sofr &2 £ ¢ (Ellen
MacArthur Foundation, EMF) % % 7 i@ = 753 5 /@(Towards the Circular Economy)- ~ - i
BEA—- A B4R 5 gaAE X HATiR o

&

FETEER

;ﬁ

BRAHAL/ e

- "_’

sy RRECRH

| L R

25 o 5 ME
ZEUFEEEB] - EP20%~30%HIRIRE
2 - 60%BEBHRENARXNEARZIARRETEE

%iﬂ; —) ORI —
AFGTAERLTN ©
ae ﬁ‘) ;k G FHEEIURTES - T115%~20% 89 4% 814

'.,»p;";’;".“,..,., ,t:: RBHEE - https://read01.com/xQBma2.html

QSN RUDE RTEY

WS =
f.l.,..

O Y& ¢nlPE z&f_ ¢ L22nd ¥ 4 o P (McKinsey)»t £2011# 117 3 £ 0 T ‘?‘;)%z}i %(Resource
Revolution:Meeting the world’s energy, materials, food, and water needs) ; — % % ¥ & fF3R 573

I~

Revolutl ' _
B s R AR B R MEIER S & = T

Copyright ITRI T2 litf 55kt ARIEFTA


https://read01.com/xQBma2.html

EER R ERRIE SRR
Copyright ITRI T2 litf 55kt ARIEFTA

RIRZEN [AAEE

EmMIaERRE
- AASRERAERE > L&Y - ﬁrwth’ﬂmpﬁf SRR R 8w TR AR 0 AT W TR
%@Qf%ﬁr M fE o A Wb iE o s LAY S e s AR A N
T REVEA T Wﬁ\ﬂiﬁbﬁﬁfﬁ’z$?ﬁ«gﬁamﬁﬁw’ﬁiﬁéﬁiéiﬁl?%&&
s PR R RS TR Kok st o H T B IR B o
HEAERENEIFBEEER
- AR AIPEA > RAUER TR Tk A G EI R R PREE A B P R ELWA L - T
S P EERE FROT LRGSR 0 LR FEr i R8P0 e bR
AT EETUAREEL ﬁWJ’ﬁ%ﬁ%é&ﬁWﬁﬁﬁﬁﬂ%ﬁ%ﬁﬁ’iiiﬁﬁﬁiiiﬁi
fﬁ P HEA RS AES B ﬁmﬁ;¢$£¢%$@,4j¢$1¢@44mﬁ¢@w@mﬁ
'ir?rr'm}? (R u&;{i‘a"’rf'{ﬂ-ﬁﬂ} | # o % 7}%9 4 SE S ﬁﬁzb m;fg_%f’}g_—\ CEZ ] e iR s S
ﬁﬁiﬂw%*o
NBERINNERIERSEE

- IJ’LI% SAN AT > TROE BB AT PRI RLE S S Sy TRE 2 o 7 ETRAIY - F]G - B

,,/ B%‘}@,}_.\f —‘,Lﬁ rz'ﬁ’»lbﬁllfq é&;, A FB;}}L .;15.’! \éat"’! ;T‘(%p ,j&_l% ,5/%1/%1@4‘3 LD l__,:ef?r

l%‘ léq* i K@p =3 3 ‘B\-Jffﬁrrmﬁ’»rg%iﬁ:ﬁﬁ@; Ao~ g A4 kasE A R Ao
?i/')%ﬂg,, 3\Eg\_‘.%‘@_c,

BEYERE

_ ;,&u;gaguﬁﬁ;}fg;t%;)ﬁ,i&-— BA T2 bREE S R u%mﬂ«ﬁ i&-}%%m}%y#;ﬁdéﬁmwkfr—i&w
Yo~ TR WY - BA SRR - ﬁ—TT’g il@rk%}t“ﬁ&ﬂ"ﬂ{mﬁjﬁ s mfpz p TN TEE
)2 N B LU N N {fp %frffﬂ‘ii%i}&’? ?—'Pi%}’”‘l‘lﬁf?‘**"‘” g RS A o kA AR
SREPE 0 L BEREET L TR R R Jeis p A e

EEHL

r\

- AR PREHRA A SEF T AR kS LA SO £ A S R DI B
SHL G RIERR R S AR Sk ko LRGITEEMERL LT D F IS KT
PR RT A L BRI E R B AR AR b o B T A g ¥ B RE 20 g &
4¢$\W@4mi@’§$%$w#%?u#w4%%%$WEamﬁ%oil TR A KRR
W end EpRar > B R R %

T EEBRTlTaf 3Tkt

Industrial Technology
Research Institute




ﬁ§§%=fE{] [: _L;*:*:EILA

B (ERE

NEBHAE
fERSHEE

BEEBE

INRER

(sachets)

(sweet wrappers)

BEEMERIE

FAESF  EMFRIEEER /s

1 éj\m4g)g,f_lu
iF ﬂxbLifI%P‘mﬁ

ié_ﬁ FRLhiEAR Y @ PIehF AR BEARY A2 S EhBan 0 50
eriph i a SRR RS > TEEFREE > AL AE L ARER
i £ KR o
BES
2 4 SRARARF B R H W ok 2n T X ERTaA TR
r%ﬂ}i@%ﬁmag’*§$8|: %‘ J\J\é}f‘i;“: E%if?(}@w EI? F\ 160—— E_E’l ﬁ')é' &g‘% i‘\ 14 ol ’ IndustrialTecr'\nologY’.h 7
4_/:: 1} Research Institute

Copyright ITRI T 2117 3Ebx IREFTE




i ¥ K 4

O BIREENREMRHRARIRNEZEE

= T TR
E%ﬂ;&ﬁﬁmggéﬁﬁﬁ f IndustrialTec!’mology 7e

1 Researc h Institute

Copyright ITRI T2 litf 55kt ARIEFTA



B2 [TRIRAEE ] RUEENIEIE()
REPERHHEHF R NTEER

O 2015F 12AEEEZEE(European Commission)igil M BIREET
g15tZ(Circular Economy Action Plan) .

® 3 54FF AL T A2 R4t ATk 2 ik 8P (close the loop of product
Iifecycles)J 3 N FE D HIHAIFT (B4 L E R Y e o i
T A &) kBt TR RTR-WUEF & F 5423 (Take-Make-
Dlspose)J 2 R EMGARES

® FHEAFHEH4H T AEHMPREL FFY , PiFE S R T gAY
FAA A Mz T ewagEdyr e s 3 e ks - % 'ﬁ'i-a -
(Secondary Raw Materials) - % B £ R ¢ /27 4% | 547 =5 £
Zeng p o FORFEF &R - ERE R R EHE BB Y BTG TR

P o

O BRERiF1E2016~ 2020&&)\#_ B100fEBATTEE « (HE5TiS ol AERER
B %R NI E=

® 7 2030% > BE R R LT R 45:,@@

® TP LERT Y 6,000:,@®mm WA A(KHEHE E Y ¥ 58%)
® £]:358F BATL T4 €
EENRERERRRR ~K I%Hﬂﬂﬁnﬁ*’

Copyright ITRI T 2510t Ftbt MRH#EFRA




BREE [1EIRAEE ] RUESNIEIE()

O 2017FRBZEEEFBRRSGREE "ERNEENER, - WAL
203043 AR A B 1B A AV B IR LS R E B TTE A9 B IR T S8 70 -

0 2018F1AMBZEEIETNIRL 7 " BREEZB B 8IS (EVU Strategy for
Plastics in the Circular Economy). - {2h T 2{EIfE= :

® LEBYURLANLT - MBELFRT 0 SEASANP AL A RS- B
ﬂ%ﬁﬁkﬁﬁﬁmi%é%’v%ﬂ%iiﬁﬁrﬁfi% ES RS RS
B 3 5 WP oyt pobklae o kif o
- RPN LB RaFAOELSHAY - SENAMENSmERIWRI S REITRET - 2030FEREM S
MR ER ERAES AL EEEMAE oI MIDIEB R AR @A T ET U -
~-HHAIEEERBEAERNE - BRAFMAMZEZRmAVEBEIWER - 2030FE 2 BUNE AR EER R EE
ENP—D EWERIWETH - BREEVNS BHEKEEIRSHKF  BREREEYLEUFIHERE
FRE B RERMRAEGRIKF -

— B ER R BB | W ERE RRE M IR MINE 3R AL - 20305 BB 7 ML UL AV ZEREER2015 S 18 NS - BliS2051E
LS -
-RBRNLBBERY D ENLSDEEME LRIRE - BRERIMAMEREI KRR - B ARED REBREEYH
BRABER  EWWEBRNKBE - AINEFRIEHABSREERENRN -
-BRPEXEERRSEEURUS (CBEXDREBLOWENEEZSE  BHMMAKIEREZ - E8EEN
EmER -
ERPREFRRAE SRR - I%is‘zmﬂﬁgzﬁ

Copyright ITRI T2 litf 55kt ARIEFTA



B2 [fRIRAEE ] BOIEENEIA(IN)

-BEESNEmERRIWRR - 217 "EIWER  F THEIZERRm ) H5 - BONEIWRZBB KRR
Mg - HEWEFRREH FIRERWAR -

- SZWBRBLIWHENARENRDEONE AQERBIEDKE - WE/DCOHMMUINE "ERBE 1 RUEGE

- BRBEETEARFVRNEERY - BACTBEERMELR - BHEEXEN SRk TIFHERE
BZEEMURKSZEHER -

—BUMZ DR EE 2 B LW BRI ENESMA - WHEEEREEBRRHMNTRRE - BHED
R
® FRAARNFFrAERBRAFLAF X 2R F 2 A5
-BRERERYNETHEERRN BMBALREEIFTHRRRE - WIHLHEOEE - BHHRKRET - EREE
NMEIFERBEME - #H7 F BZXEHENRT -

—HFEEEZXRBAALECEBREEYRIAN S ERINEMEBRNTE - B2 —EEH - SREZrFHE AT
REBRBORGE - AINERNZERYR—RMEEBNENRR -

- BUNEZENWELS - BRYELESVRDVAEEZRREINIDRNWSEIE®E - BR FBEEVSIEEN
RIE - BREPRREARRNEREIRD - Ml RENVKEBERELRSFIABRAERD - 3288
BEINEKIEE CIRENDRRESIEE - WRE (BN ERRR -

—BIFRVERR D B H I BB MREASF - AMEN 7 ARERBMMER - ITEAUABABRENEE
- WARTEFMBAEFINHEEST - BLEEMRKREANEF - ER - SRHKEHMVEFP -

~-RBEZIONEFRIBREER  SESANSIFHILEZEBOEFIRE - THEERRNERBEZEY
EREVF KB -

| >I:I ER 2R E BS540 LI R =
/O ERMBMNERS "T1RES

HEARIREMBASNA - BUBRIWMEINERES -
B ERVERZOIUSEEH] , B T 52 & 2B RS o)L 1 i AY FE A

-

& o

EiE, - FRHEE "THEIZEEm. - "TEIFMR, B TEEEE, ER -
EER R ERRIE SRR - ﬁfjgﬂﬁgnlﬁ
Copyright ITRI T2 litf 55kt ARIEFTA

Research Institute




SIRBE AR 2 ME R
#HFHE DR

TODAY, PLASTIC PACKAGING MATERIAL FLOWS ARE LARGELY LINEAR

8% CASCADED
RECYCLING*

4% PROCESS
LOSSES

2% CLOSED-LOOP
RECYCLING'

WO D FCONOMIC FONUM, BLLEN MACARTHLIN FOUNDATION, MIXIMIEY & COMPANY,
ANEW PLASTICS DOONOMY: RETHINKING THE FUTURE OF PLASTICS (2006)
TLLENMACARTHUST OUNDATION ORO,/ PUSLIC ATIONS

ELLEN
MACARTHUR
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Chemical Leasing(l)
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Chemical Leasing(ll)
iv & %¢ ®JR#+(Chemical Management Services, CMS)

Industry sectors/processes

Chemicals

Manufacture of electronic equipment

Coating powder

Car manufacture

Hydrocarbon solvents for cleaning

Various industries/steel treatment

Galvanizing and phosphating agents

Beverage production

Lubricants for packaging conveyers;
cleaning agents for pipes and vessels

Waste water and drinking water treatment

Water treatment chemicals

Hotel and service sector

Cleaning & disinfectants chemicals

Beverage and food-processing

Glue

Petrochemical industry

Catalysts and water treatment chemicals

Agriculture

Pesticides and fertilizers

Sweden

L6 P

Printing Industry

Ink, printing chemicals

e BEERESAE

ZIN

R BEAVEREN ) : BRI ENEE

EFRMNXERRE RN

F
Spain
United States e

erkt

North
Atlantic
Ocean

South
Aliantic
QOcean

south
acific
‘cean

rance b ? X
Ttaly
Turks

Poland
Ugne

Germgn

ey i

Angola |

Namibia

Botswana Madagascar

South
Africa

Kazakhstan

Russla

Indonesia

lndizn

Ocean Australla

E T EEBRTlTaf 3Tkt

Industrial Technology
Research Institute

Copyright ITRI T2 litf 55kt ARIEFTA



i ¥ K 4

O BIBR#IITRO(4561)

=+ A,
O :%I:IFIHH

EFRMNXERRE RN - I#?&:&@vﬁ'ﬁﬁ*

1 Researc h Institute

Copyright ITRI T2 litf 55kt ARIEFTA



Z 5 : Integrated Painting of Washing machines(Egypt)
Z A mﬁ'Jlg

CASE IN EGYPT
The chemical leasing project was implemented at Delta Electrical Akzo Nobel Egypt
Equipment (DEA), which brought together three companies, and (Leading supplier)

their respective knowledge: DEA, together with Akzo Nobel Powder

Coating SAE (supplier of coating chemicals), and Chemetall Italy ) .

(supplier of surface pre-treatment chemicals). The project was Chemical leasing -’ H Chemetall
developed in close cooperation with the Egyptian National "t I (Co-partner)

Cleaner Production Centre.

Delta Electrical Appliances (DEA)

Before becoming involved with chemical leasing, DEA faced (User of chemicals)
various losses and high costs, mainly due to high amounts of

waste and inefficient operational management. The knowledge

of workers on chemicals and risk management was very limited,

which also affected the overall performance of the company.

Surface treatment

Electro-deposition coating

Electro-static powder coating

The scope of the chemical leasing model applied to the process of washing machine paint-
ing includes surface treatment, electro-deposition and electrostatic powder coating.

Chemicals applied

* Surface pre-treatment (degreasing chemicals, conditioning and activation chemicals,

zinc phosphate)
* Electro-deposition chemicals
» Electrostatic powder coating

EFRMNXERRE RN

Before chemical leasing: the basis for payment was Egyptian pounds (EGP) per unit (kg,
etc.) of chemicals.

After chemical leasing: the basis for payment is Egyptian pounds (EGP) per washing machine
produced.

T EEBRTlTaf 3Tkt
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2=l : Integrated Painting of Washing machines
B BRB S ALG B OTE Y

BEFORE CHEMICAL LEASING AFTER CHEMICAL LEASING

¢ High consumption of powder coating Economic benefits:
chemicals due to unnecessarily thick
coating layers and a non-optimized
coating process

¢ Reduced consumption of chemicals for
pre-treatment chemicals by 15-20 per cent
and for powder coating by 5o per cent

« High production costs (costs of pre- 10

treatment, coating and electrostatic * Reduction of the total cost per washing

powder coating) per washing machine machine by 15-20 per cent 8
o Percentage of reworks and rejects ¢ Percentage of reworks and rejects reduced
6
amounts to 9 per cent to 1.5 per cent
* Sludge waste generated during the * Losses reduced to 1 per cent 4
phosphating process amounts to Environmental benefits:
0.021 grammes per unit (approx. 6 ton ) 2
in 2008) and deposited at a nearby ¢ Elimination of sludge waste by using

landfill site environmentally friendly pre-treatment
process (e.g. non-cyanide and nickel-free
phosphating technologies)

=]

Reworks and rejects Waste of fine powder

¢ 30 m3 of waste water generated per day

* 10 per cent of fine powder wasted and
dumped

* No full compliance with REACH or RoHS
(Restriction of Hazardous Substances
Directive) ¢ Recycling of waste

¢ Reduction of fine powder waste from
10-5 per cent

* Reuse of waste water

* Workers have limited information on ¢+ Compliance with REACH

chemicals and risk management
Social benefits:

¢ Training and capacity-building for workers on .
EERNREREIREE chemicals management and chemical risks e E‘E%\Eﬁﬁg'ﬁﬁ
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ZZf5l : Cleaning and Housekeeping(Brazil)
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Before Chemical Leasing: | Reais (R$) per gallon or kg of
products

After Chemical Leasing: | Reais (R$) peroccupied room
per day
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225l : Cleaning and Housekeeping(Brazil)
BB EAAE R RFEY

Situation in other hotels in the Windsor Hoteis chain

Situation in the Windsor Atlantica Hotel under Chemical
Leasing

The purchase of chemicals in other hotels in the
Windsor chain is conventional (per litre, kg or gallon).
Despite training workers, chemical consumption is
higher and more waste (wastewater, packaging) is
being produced.

Ecolab’s average chemical consumption is 0,46 kg of
_chemicals per occupied room per day.

The cost of chemicals per occupied room per day is R$

4,16.

EENRER

Social benefits:

Employees are not in direct contact with chemicals due
to the introduction of an automatic dosage system.

Employees are trained by Ecolab on hazard analysis
and critical control point cleaning, health protection,
environmental and economic issues.

Long-term partnerships between users and suppliers
have been established.

Environmental benefits:

The consumption of Ecolab cleaning is 0,28 kg per
occupied room per day (40 per cent less).

Less water is used than in other hotels of the same
chain.

Greywater is being totally recycled in the hotel’s toilets
and garden.

Packaging waste has been eliminated.

Economic benefits:

Windsor Atlantica Hotel pays R$ 2,00 per occupied
room per day for chemicals.

New machines with an automatic dosage system help
reduce water and energy consumption.

B fitr it 3T e

ial Technology
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Z£f5l : Costa Rican Food and Beverage Sector
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Before Chemical Leasing: | US $ per liter of chemical
purchased

After Chemical Leasing: | US $ per m3 of cleaned tank
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ZZf5l : Costa Rican Food and Beverage Sector
BB EHRAE R RFERY

Before Chemical Leasing After Chemical Leasing (2010 onwards)
e High chemicals consumption of 45 kg per cleaning cycle Environmental benefits:
resulting in_annual chemicals consumption of 13,000
liters e Chemical consumption reduced to 28.2 kg per cleaning
cycle, resulting in annual chemicals consumption of
e Detergent concentration was 1.5-2% and disinfectant 8,100 liters peryear

concentration was 5,000 ppm)

e Decrease in detergent concentration to 0.5-1% and

e Washing temperature ranged from 80-85° C sanitizer concentration to 500 ppm
e Consumption of water that had to be treated was 1900 * Amount of chemicals used per cleaning and sanitizing
m’ per year cycle almost six times lower than before (calculation

: . based on active ingredients content)
Social benefits:

e (Cleaning staff had no more contact with chemicals, e Washing temperature ranges fromﬂobtained

which significantly reduced the risk of chemical burns

e Energy consumption reduced, respective carbon
Economic benefits: dioxide (CO2) emissions reduced by 38,330 kg peryear

* Savings of about 19,000 US§ per year e  Water consumption decreased by 2m3 per cleaning/

I st i :
e (Cleaning and disinfection operations 15 minutes sanitizing cycle - 40%, in total 580 m*

shorter ) )
* Less consumption of chemicals for waste water
¢ Enhanced partnership based on mutual trust and long- treatment -
AR E P RS B R R term commitment established r“. I—(j%?%ﬂ“fg'ﬁﬁ
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Metal Parts Cleaning in Automotive Industry(Serbian)
BB SR AR RFE Y
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Metal Parts Cleaning in Automotive Industry(Serbian)

Before Chemical Leasing

e Large quantity of hazardous waste produced (25 tons
peryear)

e Waste contained 95% of the solvent
e High consumption of solvent (30 t peryear)
* Solvent was fed into the machines manually

e Solvent was emitted to the environment and the
working environment

e The solvent used in the cleaning machines had to be
changed weekly (2 machines/ 300 litres)

* (leaning was a bottleneck in the production

e Bythe end of the working week the quality of cleaning
was dropping

e Weekly change of solvent caused shortages due to
maintenance work

* The two cleaning machines were heavily corroded;
metal parts (iron and copper) had to be substituted
very often

e (Costs forwaste export of about 70,000 EUR

After Chemical Leasing (2010 onwards)
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Environmental benefits:

e The consumption of PCE was reduced to 5 tons peryear

* Generation of hazardous waste declined to 1.5 tons per
year

e (Content of the solvent in the waste was reduced to less
than 5%

* No emission of the solvent to the environment
Economic benefits:

e Savings of about 100,000 EUR per year

* Increased productivity due to shorter cleaning cycles

* (Consistent quality and significantly lower maintenance
costs

e Less frequent changes of the solvent resulted in less
shortages due to maintenance work

e Reliable long-term business partnership was
established

Social benefits:

* No more emissions of the solvent to the working
environment

e (Containers (hermetically closed) with drums were
equipped with wheels and much easier and safer to
handle

Other benefits:

e Better and consistent quality of cleaning
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