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Bl Prevalence Of “safe” and “safety” In English
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Frequency of Use in US English Text
% of all words
R MR MR r\_A_NAA/N .

10" Safe
Safety

data from Google Ngrams
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mm Overuse of Sustainability?

Frequency of Use in US English Text

% of all words

10° All sentences are now just the words
“‘Sustainable” and “Sustainability” -
102 ------------------------------------------------ +—-—{:;;-4'
2 e
101 ) VZ <
Approximately once -
@ per sentence —qc
= 7
- 7
10" '? Safe | O/ /I
o2 ] Safety .~ About once per page
7
10° Sustainable
" Sustainability
10°

data from Google Ngrams

1940 1960 1980 2000 2020 2040 2060 2080 2100

https://imgs.xkcd.com/comics/sustainability. png



B Use of Circular and Linear Economy

100

- Google Trends downloaded on 10 Feb 2017

ocean plastic
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Bl The Linear Economy

TAKE MAKE WASTE

O O
materials products
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Bl Commodity Prices

140

The Economist Commodity Price
Index- Industrials
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Bl \\Vages Over Time

20 — Two Centuries of Compensation for U.S. Production Workers in Manufacturing, Lawrence H. Officer, Professor
of Economics at the University of lllinois at Chicago. 2009, Page 171; Federal Reserve Economic Data

nominal

Average Hourly Wage (3$)

1800 1850 1900 1950 2000



Bl |mplications

How long does it take to earn
an hour of reading light?

Tallow candle
18006 hrs Labour cost of 1,200 lumen
hours at average US wage
I Kerosene lamp

1880 — 15 mins

Incandescent bulb

1950 - 8 secs
CF bulb
1997 - %2 sec

Q u

Nordhaus 1997: http://www.nber.org/chapters/c6064.pdf

K2 London Keynote: Where Does Innovation Come From? - Lord Matt Ridleyhttp://kenshoo.com/k2-london-keynote-matt-ridley/




Bl \\Vork Needed to Supply Light

Seconds of Work at Average Wage
for 1000 lu-hr of Light
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Bl Natural Cycles

W Carbon Cycle

Atmosphere Condensation

Sublimation

o |

Desublimation Evapotranspiration

Volcanic ’

<

Evaporation

Oceans

Dissolved in soil <.

Dissolved
in ocean
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Towards the Circular
Economy:

Accelerating the scale-up
across global supply chains

Pt b SREDERN T [ AU Drnon @t VUt & Curume,

ll \]ain Sources Consulted

WORLD
ECONOMIC
FORUM

" A

The New Plastics Economy
Rethinking the future of plastics

Plastics and Sustainability:

A Volunton of Envinonmanicl Benafits. Costy

and Opoarturifies lor Conlinuows morovemeant

WORLD
ECONOMIC
FORUM

e

The New Plastics Economy
Catalysing action

American Chemistry Council
Plastics Division Welcomes
Recommendations for Innovation to
Support Packaging Sustainability

Contact Us
Jurrslar Kidingar
12009 2695819

WASMNGTON Lisneary 14, 20771 The Filen Mag Arthar Favnianes and
Wortd Econaenee Farum foday relsssed The New Puntscs Exsnamy
Calalpsng Acton. " wiveh avms 10 SO Ess 21000 plastics Ssves Divouph
VAIPATAN 6% STV ARR, WO NG aTV debvery maders The
Amevicar Ohermutry Caunetl KOCT maand the lallzasng Statemast, which
My b afiributed 45 Stove Ruasal, wce pramateny, Aldstics Oimsen

“Rerwetica’s Furides Makers™ weltome collaseraive ¢forts sach 45 the
Cacalysmg ATVae repart Simed of Jramating Neovatian 30d ahancing the
smtaratadry of plasics

T Catalysing Action recograaes that plastics comding wiriviled Tuncteond|
prapertes with low coul And every Say Pty Coninbuts to sental ratalty
Ly rwduong mulendal use, sTeryy use, madie, and o serhoule Qe
THISINS i EearyIINAG 1TOM BACRIGNG 18 FAN TN 10 homes and
budsioga A recent atudy by Trucos: lound Ml ywechang frem glastics s
sltertatives woud! guatruple srronmenisl cosls, Cauwng e o graw
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Bl Already Circular - Metals

Steel attributes — Benefits of steel recycling

One tonne of steel

ini i recycled saves
Inf$netrrcyc|1ng Raw materials @@ o zverage:
ik conservation ' 1 200 kg iron one
of properties 1,400 kg iron one

740 k0 coa

|0\
o

120 Ka limestong

Recycling a single

|
steel can saves :
Permanent 70% 1 laundry load. or
material Energy saving ~ =1 hour TV, or
4 hours lighting
(B0 watt bulb)
’ B T Jobs required
’ y mag ) for scrap collection,
and recovery recycling

http://circulareconomy-worldsteel.org/
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U!bamqhon Rl rtintbrbedd

Summer heat Greenhouse gases

Resource
availability

Populatﬁ';n
grawth

Being 1009 recyclable , copper

can be used again and again

with no loss of properties. CIRCULAR
ECONOMY

L3201 550,000

— Torines
Al Tonnes factory

W sorap serap The superior electrical and thermal
% & conductivities of 1 tonne of copper
can deliver lifetime savings of:

ok S &
Of the EU demand for .

copper is met

WirouBh recyeling 100-7500T = €24.000-2.4M

~

10 it 50 &= 0@ =]
A ALY A A
> [ i N

Copper is a naturally 4-100-000

occurring mineral : Tonnes of copper
resource in the i products made by
earth's crust. I the EU industry

o ll—7!

¥ it

Cu

Copper Alliance



Bl Fllen MacArthur

Video introducing circular economy with Ellen MacArthur


https://www.youtube.com/watch?v=HQTUWK7CM-Y

Bl \\'here Does Plastic Waste Come From?

UNITED S TATES & EUROPE REST OF WORLD

0 0
40% 45% 15%

PLASTICS PRODUCTION®

3 Production of plastics material volumes (excluding thermoplastics and polyurethanes)
4 Source of plastics leaked into the oceans (proportion of the total global leakage measured in million tonnes of plastic marine debris leaked per year)

Source: PlasticsEurope, Plastics — the Facts 2015 (2015); Statista; ICIS Supply and Demand; J. R. Jambeck et al., Plastic waste inputs from land into the ocean
(Science, 13 February 2015)

Source: World Economic Forum
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Bl The Circular ECconomy

CREATE AN EFFECTIVE AFTER-USE
PLASTICS ECONOMY

OTHER
MATERIAL

RECYCLIN STREAMS

RADICAL MFRO VED
ECORDOMNCS A OU ALSTY

DESIGN &
PRODUCTION

DECOQUPLE PLASTICS FROM 2 DRASTICALL Y REDUCE THE
FOSSIL FEED STOCKS LEAKAGE OF PLASTICS INTO
NATURAL SYSTEMS & OTHER
Source  The New Plastics Economy — Rethinking the future of plastics NEGATIVE EXTERNALITIES

Source: World Economic Forum



s What’s Missing?

Steel attributes — Benefits of steel recycling

One tonne of steel
ini i recycled saves
In_ftlir:netrlecyclmg Raw materials @@ cnczverage:
Wihout ‘088 conservation r’ 1400 ka iton one
of properties 7m~ kg iron one
740 kn rnal

Eneray sutoly

CREATE AN EFFECTIVE AFTER-USE
PLAS TICS ECONOMY

OTHER
MATERIAL
RECYCLING STREAMS

RADICAL

ECanNG
Being 1009 recyclable , copper
can be used again and again
with 1o loss of properties. CIRCULAR
ECONOMY

s

The superior electrical and thermal
conductivites of 1 tonne of copper
can deliver lifetime savings of:

50% :
DflheE’I:ﬂemnﬂ'ol ﬁ .
i alasesilng 100-7500T  €24000-24
o0 50 &> ]_g 5w=®
A A °CA
European Itz L s DESIGN &

Copper Institute
Cu_ oty

PRODUCTION

“.\DL Y S
GIN FEED

DECOUPLE PLASTICS FROM 2 DRASTICALL Y REDUCE THE
FOSSIL FEED STOCKS LEAKAGE OF PLASTICS INTO
NATURAL SYSTEMS & OTHER
Source  The New Piastics Economy — Rethinking the future of plastics NEGATIVE EXTERNALITIES
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Raw Materials

@

souwrce. 2011 BP Statistical Review

Cracker

Propane PDH

Naphtha/
Gas Oil

; Other

source: CMAI 2012

Products

source: CMAI 2012
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Billion Pounds Per Year

N
5

150 -

100 -

50 -
source! IHS
0 1 | | 1 1 || | | ] 1 | | ] ] 1 | | | | 1 ] 1 || | 1 1
1990 1994 1998 2002 2006 2010 2014
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Bl Current Plastic Flow

S Global Flows of Plastic Packaging Materials in 2013

RECYCLING=

4% PROCESS
LOSSES

14% INCINERATION ANDY
OR ENERGY RECOVERY

78 MILLION
TONNES

TON

ANN UAL PRODUC

1 Closed-loop recycling Recycling of plastics into the same or similarquaity applcation
2 Cascaded recycling. Recycling of plastics into other, lower-value applications

Source Project Mainstream analysis — for details please refer 1o the extended version of the report
available an the wetsite of the Efan MacAnthur Foundation www ellenmacarnthurfoundation org -» 0. ' source. World Economic Forum

>
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Bl Production and Impact

2014 2050

PLASTICS
PRODUCTION . .

311 MT 1,124 MT

RATIO OF PLASTICS TO
FISH IN THE OCEAN
(BY WEIGHT)

>1:1

Source: World Economic Forum
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WHAT GOES
INTHEOCEAN 5 £
GOES IN YOU. === &

RECENT STUDIES ESTIMATE THAT FISH OFF THE WEST COAST INGEST
OVER 12,000 TONS OF PLASTIC A YEAR. FIND OUT HOW YOU CAN HELP
TURN THE TIDE ON PLASTIC POLLUTION AT WWW.SURFRIDER.ORG/RAP



30-40% food

AN Orown is wasted.
SRR Much of it to
S spoilage.
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mm \\Vorld Without Packaging

Video showing a world without plastic packaging.

34


https://videos.files.wordpress.com/kzCpvmNe/life-without-packaging_dvd.mp4

Bl Frustration with Packaging

GORRECT!

U,

‘&

35
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Bl Optimizing Packaging

‘ Negative
Product
\ Impact
\ Optimum
Packaging
Design —
\ —
- e Minimum
——— Environmental
Impact
-h *
Underpackaging | Overpackaging
-
] Increasing Packaging
Optimum Weight / Volume

adapted from Optimal Packaging {The Consumer Goods Forum, Global Packaging Project, 2011)



Bl The New Plastics Economy

video introducing the New Plastics Economy

38


https://www.youtube.com/watch?v=aqeulFxqT1Y

Bl Remedy

REUSE

<

= l
U
o LY Vi
& NS

& / RECYCLING WITH RADICALLY
IMPROVED ECONOMICS & QUALITY

Source New Piastics Economy intiative analyss (see Appendix for detaiks)

Source: World Economic Forum
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Il Plastic Paradox
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Bl Recycling

41
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Bl Price?

1.6¢



Bl Price?

4.2¢

45



Bl Price?

0.61¢

0.01c¢

4.2¢

0.22¢

0.20¢

46



Bl \/alue of Recycled Materials

Mixed #3-#7
1.2% /— 0.7%
1.1% |’ = ‘Qolomd HDPE #2 WY
2 0% — Natural HDPE #2 I
2.9%
1 .1/% 71%
B SR 3 0%
| wa
o 0.9% g
s 5
5 5
3 Newspaper s
Q (ONP) X
E >, ®
% o S
)
o , %% <
) Mixed Glass Q
o =
D

source: RRS from recycling.com and published in November 2015 Resource Recycling



 K-Cup
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Bl Keurig Corporate Footprint

26%  10.3%

8%
Keurig

GHG
Footprint / /176%

55.1%

Keurig Green Mou

ntain; “Beyond the Cup: Sustainability Report Fiscal 2014.



Bl Keurig Corporate Footprint

26%  10.3%

- 8%
Keurig
GHG
Footprint / /176%

] Brewer Energy Use
55.1%

Keurig Green Mountain; “Beyond the Cup: Sustainability Report Fiscal 2014.



Bl Keurig Corporate Footprint

26%  10.3%

: 8%
Ke u ng Product Packaging
GHG

Footprint / /17.6%

] Brewer Energy Use
55.1%

Keurig Green Mountain; “Beyond the Cup: Sustainability Report Fiscal 2014.



Bl Keurig Corporate Footprint

26%  10.3%

8%
Keurig
GHG

Footprint / /17.6%

55.1%

B Coffee Cultivation

and Processing
Operations

Product Packaging

Brewer Supply Chain

Distribution

] Brewer Energy Use

Keurig Green Mountain; “Beyond the Cup: Sustainability Report Fiscal 2014.
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Bl Pl|astic Benefits

The use of non-plastics alternatives
would increase energy use by 82%,
equivalent to the energy from

91 oil tankers.

ALTERNATE MATERIALS

American’ -
Cg,ﬁ';z:r""' Most plastics can
be recycled

@ 53



Bl The Costs to Society and the Economy

$98 Billion $139Billion $533Billion

More Sustainable Plastic Business as Usual Plastic Alternatives to Plastic

The cost of using alternative materials is approximately four times that of using plastic (in a
business as usual scenario). We're producing more and more consumer goods, so choosing the
material that creates the least impact is important.

Source: Trucost

> 4
L

Source: American Chemistry Council TRUCOST report



Bl TRUCOST Analysis

Climate change Damage to the health of
humans and ecosystems

5343
Billion

563
Billion
Business as Altematives Business as Alternatives
Usual Plasfic to Plastic Lsual Plasfic o Plesstic

Damage to the oceans

57

Billion

A1 ol el oo i LED
Source: Trucost

Business as Alternatives
Usual Plastic to Plastic

Source: American Chemistry Council TRUCOST report



Bl \/aluing Nature

http://wwwitreebenefits.com/calculator/
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ll \\/hich is more sustainable?

paper

57



Il Systainable?
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Bl |s this Cup Sustainable?

NAJEL o

Sustainable is not an intrinsic property of a material!
You can't know by just looking.

How about this one?

59



Bl | fe Cycle Assessment

disposal

adapted from sustainable-graphic-design.blogspot.com

60



ll \\/hich is more sustainable?

A meat-eater in a Priug

A vegan in a Hummer

@ 61



Bl Signs of Hope

s potvpropviene (up wses 158 lews plastic sad Ceates
€ irwer Grden emessions than ) (up made from P41
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Leading the Dhatliveting Advaning Valuing B P "Engaging Wiaarld-Leading
Blueprint Bresakthraigh Clrcular - Nature ot ¥ Confidancs in Employass far Operalions
Inmcvationg Economy P Chamical Impact Parlormancs

= chnolegy



- 2025

Sustainability

Goals

Advancing a Circular Economy
Dow advances a circular economy
by delivering solutions to close the
resource loops in key markets.

Qo

N4

Engaging Employees for Impact

Dow people worldwide directly apply

their passion and expertise to
advance the well-being of people
and the planet.

D Dow

¥

Leading the Blueprint

Dow leads in developing a societal
blueprint that integrates public policy
solutions, science and technology, and
value chain innovation to facilitate the
transition to a sustainable planet and
society.

¢
Valuing Nature
Dow applies a business decision

process that values nature, which will
deliver business value and natural
capital value through projects that are
good for business and good for
ecosystems.

D

World-Leading Operations
Performance

Dow maintains world-leading
operations performance in natural
resource efficiency, environment,
health and safety.

J

Delivering

Breakthrough

Innovations

Dow delivers breakthrough
sustainable chemistry innovations
that advance the well-being of
humanity.

_‘G'_

Increasing Confidence in

Chemical Technology

Dow increases confidence in the safe
use of chemical technology through
transparency, dialogue,
unprecedented collaboration, research
and our own actions.




Bl \\Vaste Reduction Hierarchy

A
- Reuse
U Recycle

Wl Downcycle
W Recover

¥ Dispose




/ Top and Bottom Handles
« Easy handling
Re-Closable Cap

* Precision pouring
» Maximum filling content

utilization Cubic Shape
4« . Shelf Stable &
Flexible Design —_—_ Maximizes Shipping
: Efficiency
* Four Print Surfaces ,
* Superior drop resistance paQ:PERT
-

ng technology by

/ Space Saving
_ * Ships and Stores

Flat when Unfilled

Reduce excess head spa
Improved dispensing
Collapses easily

poackagh

A Flexible Alternative
to Rigid Containers

@ 66



Bl Getting Better At Recycling

BASELINE MATERIAL FLOW

recycle.com

@cal Sort \

Old Newspaper ONP + 63% of FPP
(ONP) Screen > L » ONP +33% of
P
Feedstock it
With Flexible \
Plastic 30% of FPP
Packaging
(FPP) Optical Sort

Mixed Paper +

. 25% of FPP
Mixed paper
Screen

Fines to Residue

Containers + Magnet

12 % of FPP l l Air Drum
Steel Cans Separator
o (ADS)

—Mixed Paper +
17% of FPP

\ \ 8% of FPP /

Eddy Current

Separator
(ECS)

8% of FPP

Manual S ADS Stream
4% of FPP < fanual Sort ADS Strear Manual Sort Containers
From ADS l l l l l to Residue

Foil Mixed
Paper HDPE
Natural

HDPE PET
Color Aluminum

67



Bl Getting Better At Recycling

MRF TEST 2 MATERIAL FLOW RRS

Old Corrugated
Containers
(OCC) Screen

— OCC + 6% of FPP

Feedstock

With Flexible Old N
Plastic ewspaper
Packaging (ONP) Screen
(L) ONP + 0% of FPP
Fines Sereen [ QO OO Q O > ) o ~N
l Optical Sort 1 Optical Sort 2 Optical Sort 3
¢ 64% 16% 4% of
ines ¥ of FPP ¥ of FPP L -¥ FPP
> > —— Paper
+
10% of
E FPP




B Explore New End of Life Options

ENERGYBAG

THE PLACE FOR YOUR PLASTIC LEFTOVERS

69



Bl Fnergy Bag

Energy Bag video

70


https://www.youtube.com/watch?v=843FiG1MPg0

B Explore New End of Life Options

20]l‘hhkw0ﬂ-bp
; 115 4 LF S

S —

LASTICS v oo
GO IN YOUR BIN

O IN YOUR BAG

* plastic cups, plates,

bowls & serving ware
* juice pouches * dog & cat food bags
¢ snack bags * candy wrappers
* microwavable * pudding cups
pouches « straws & stirrers
* cake mix liners « all other non-

* cereal box liners recycled bags.
* laundry pouches
¢ potato chip bags

* frozen vegetable
& fruit bags

* plastic meat &
cheese packaging

* squeezable pouches
» foam "to-go” boxes
* foom cups
* salad bags

71



FABRIOUE A PARTIR DE
PLASTIOUE COLLECTE
SUR LA PLAGE




PRINCIPLE

1

Preserve and enhance
natural capital by controlling
finite stocks and balancing
renewable resource flows

PRINCIPLE

2

Optimise resource yields
by cireulating products,
components and materials
inuse at the highest utility
at all times in both technical
and blological cycles

PRINCIPLE

3

Foster system effectiveness
by revealing and designing
out negative externalities

>

Regeneration

BIOLOGICAL
CYCLES

Biogas

B Outline of a Circular Economy

Renewables @ “ Finite Materials

Substitute materials Virtualise Restore

Regenerate

Renewables flow managem ent Stock management

i

Parts manufacturer

Biochemical ‘ ‘
feedstock Product manufacturer

Biosphere ‘ ‘

Service provider

ok

TECHNICAL
CYCLES

g/collection’

\/
:{f’ Farm

Cascades Maintaig/prolopig

Anaerobic

digestion Collection Collection

Extraction of
biochemical

feedstock? LHunling ané 1shing
2.Can ke bolhposHharues| and posh-consumer wasle a5 anirpu

Sosrce : Slen MacAr wr Foundalion and McKinsey Cenler for
Bualne ot arel Brwlionment; Ada led fom Brmegar | 8 Mchorcugh
Cradie io Cradie (C2C).

Minimise systematic
leakage and negative
externalities

Source: World Economic Forum



The End

Questions?






