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SUSTAINABILITY DEFINITION

The process of managing available
resources, investments and technologies
to maintain and optimize operations for
greater safety, reliability, efficiency, and
environmental and social awareness.
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SUSTAINABILITY DEFINITION

Sustainability means meeting our own needs
without compromising the ability of future
generations to meet their own needs.

Brundtland Commission
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SUSTAINABILITY DEFINITION

Sustainability is the ability to continue a defined
behavior indefinitely. Environmental sustainability
s the ability to maintain rates of renewable
resource harvest, pollution creation, and non-
renewable resource depletion that can be
continued indefinitely. thwink.org
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SUSTAINABILITY DEFINITION

Sustainability is wondrously complicated. Every
person will give you a slightly different definition
of sustainability. That's because sustainability
really can be applied to almost anything in life.

Arizona State University School of Sustainability
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SUSTAINABILITY DEFINITION

stainability means meeting our own needs
ithout compromising the ability of future
generations to meet their own needs.

Brundtland Commission
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THREE PILLARS OF SUSTAINABILITY

. environment
soclety economy
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UN SUSTAINABLE DEVELOPMENT GOALS

NO 4 QUALITY GENDER
POVERTY - HUNGER EDUCATION EQUALITY
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6000 JOBS AND 1 REDUCED
ECONOMIC GROWTH INEQUALITIES
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UN SUSTAINABLE DEVELOPMENT GOALS




SIMPLIFIED CHEMICAL INDUSTRY
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MODERN CHEMICAL INDUSTRY
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ROUGH INDUSTRY MASS BALANCE
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CHEMICAL TRANSFORMATION
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ROUGH MASS BALANCE
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IMPLICATIONS
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CARBON FOOTPRINT OF INDUSTRY

Industrial
Energy Use Process
.
( ﬁ data from World Resource Institute, 2020

Agriculture,

Transport Buildings Industrial Forestry
and Land Use

|IIII|IIII|IIIIIIIII|IIII|IIII|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|IIIIIIIIIIIIIIIII
R,_J 100%

Total Man-made GHG Emissions )
49.4 GtCO2e Chemical &

Petrochemical

MJPhLD



GLOBAL CO2 EMISSIONS FROM INDUSTRY

(Petro)Chemicals
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Others Metals
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Cement

Martin Brudemuller, BASF at the World Economic Forum, 21 Jan 2020
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OPTIONS FOR CO,,

~ Make Less
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POTENTIAL SOLUTIONS FOR DIRECT EMISSIONS

Potential CO2 reduction

CO2-reduced breakthrough
technologies

Renewable energy supply

Process and energy
optimization )
Costs and risks

Martin Brudemiiller, BASF at the World Economic Forum, 21 Jan 2020
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PLAN FOR ZERO EMISSIONS

Electricity requirements to achieve greenhouse gas neutrality
in the German chemical industry

GHG emissions [Mio. t CO2-e] Electricity requirements [TWh]
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Martin Brudemiller, BASF at the World Economic Fomm, 21 Jan 2020



MAIN Focus AREAS-2020 UPDATE

e

Protect the Climate Stop the Waste Close the Loop
% »




BAD OMEN

THE COLLINS WORD OF THE YEAR 2018 IS...

SINGLE-USE

SINGLE-USE

‘Single-use’, a term that describes items whose unchecked proliferation are
blamed for damaging the environment and affecting the food chain, has been
named Collins’ Word of the Year 2018.

Single-use refers to products — often plastic — that are ‘made to be used once
only’ before disposal. Images of plastic adrift in the most distant oceans, such as
straws, bottles, and bags have led to a global campaign to reduce their use.

qu ( smgeljus )

made to be used
once only

The word has seen a four-fold increase since 2013, with news stories and images
such as those seen in the BBC's Blue Planet |l steeply raising public awareness of
the issue.

#CollinsWOTY

Pioneers in dictionary publishing since 1819
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MODERN CHEMICAL INDUSTRY

Raw Materials Cracker Products
MTO —_steam cracker_ COZ
, i /4

gas

Naphtha/

Gas Ol

b bk Other
"""" S —_IRPOCDORT
sowce. 2011 B8P S[atktical Roviow source: CMAI 2012

source: CMAI 2012



OCEAN PLASTIC
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2014 2050

PLASTICS
PRODUCTION - .

311 MT 1,124 MT

RATIO OF PLASTICS TO
FISH IN THE OCEAN
(BY WEIGHT)
1:5 >1:1




THE PACIFIC GYRE
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More than twice the
size of Texas

Garbage concentration
Kilograms per square kilometer
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Great Pacific
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https://media.greenpeace.org/archive/Arctic-Sunrise-s-Enters-the-Great-Pacific-Garbage-Patch---Web-Video--Clean--English--27MZIFJWHRHRH.htm|

In The Pacific Gyre At Point of Highest Plastic Concentration
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SECTOR CONSUMPTION® MATERIAL TYPE* PRODUCTION

IN USE/END OF LIFE™

8,300 MILLION METRIC TONS

Fitier Non-fiber
1,000 (12%) 7,300 (88%)

Other Fiber PET Fiber  Other PUR PET
&% B% % T% 9%

LLDPE & LOPE
18%

Industrial ~ Consumer&  Electrical & Building & nspaort
1% 12% Machinery  Institutional  Electronic  Constructio 6%
1% 1% % 7%
L. 5YEMS 5 YEARS 20 YEARS YRS TS ISV OSYEMS 1 YEARS
In-Use Stock & *Based on 2004-
Secondary 2015 data
2,600 ‘
**End of life and
in-use stock
Recycling allocation is based
600 (3%) on RRS field

Incineration  Landfilled/
800 (12%)  Emvironment knowledge and
4,900 (79%) assumptions.

packaging
39%



PLASTIC PROVIDES BENEFITS

VSP with Surlyn®

Shelf-life

Comparison -
21-35

days

_Surlyn® vacuum sealant resin

protein (meat, fish, poultry)

= formed tray

stretch-
wrap
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PLASTIC PROVIDES BENEFITS




POSSIBLE SOLUTIONS

Use Less




WASTE REDUCTION HIERARCHY
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- Reuse
U Recycle

Wl Downcycle
W Recover
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USE LESS WITH MORE EFFICIENT PACKAGING

° A"ernaﬁve

lexibl .
?oFR?;id Containers
et
..', 3# |
¢ ‘z

R&D 100 Winner

Edible QOils Rice & Grains Paint & Coatings

Ketchup & Other Breakfast Cereal Detergents &

Condiments Dry Baking Products Cleaning Products

Sauces (flour, sugar, etc.) Motor Oil & Fuel

Additives

Soups Ground Coffee Gicds

Honey & Syrups Snack foods Cat Litter

\éVat:r ?;UIC:S De-icer Pellets
a0 Fine Aggregates

il (filter sand, etc)



ENABLE RECYCLING

| Transmission Electron Microscopy
| -
i

AL MOUADE  PLTOOMEN ™

No Compatibilizer Xuse69108.01"
Large EVOH domains Modifier Polymer
Small, uniform EVOH domains

Optical Microscopy

2mm

No Compatibilizer XUs69108.01"
Large EVOH domains Modifier Polymer
: Small, uniform EVOH domains

etain

polymer modifier by @

*Dow estimate peroverall barrier figures from Barner Materials
 2012-2015 Market Report, Allied Develbpment, 201 3.
» ™rademark of The Dow Chemical Company



PROVIDE ALTERNATIVES

made possible by

Midland County
Rroad Commission




RECOVER

NON-RECYCLED PLA
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DISAPPEAR
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RECYCLING PRICES

0.61¢ 0.01¢ 0.22¢ 0.20¢
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Price ($/Ib)

1.00

0.80

0.60

0.40

0.20
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Post-consumer HDPE
(natural pellets)

P11 1 1 | 11

Virgin blow molding HDP
(homopolymer - dairy)

11 1 1 1 I 11 1 1 | [ 1 1 1 1 |
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Flastics News, 28 Dec 2020
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DOWNCYCLED PET

6 BOTTLES
RECYCLED TO
MAKE THIS VEST

MJPhLD

MADE FROM

RECYCLED

30inx45in (76 cm x 114 cm)

durable * luxurious softness
stain and fade resistant




MORE DOWNCYCLED CONTENT

Gillette

CustomPlus:

SAME GREAT SHAVE,
MADE WITH

~ 60% RECYCLED |
PLASTIC HANDLE
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McKinsey
& Company How plastics waste recycling could transform the chemical industry

By 2050, nearly 60 percent of plastics production could be based on
plastics reuse and recycling.

Global polymer demand 2016-50 and how it CAGR
could be covered, millions of metric tons' 2016-50,° %
1,200
1,000 Projected demand growth?®
Mechanical recycling
800
Recovered monomer
600 Recovered feedstock
(plastic equivalent)
400
Virgin feedstock o
200 1

0
2016 2020 2025 2030 2035 2040 2045 2050

'Scenario based on a multi-stakeholder push to boost recycling, regulatory measures to encourage recycling, consis-
tent progress on technologies, and $75-per-barrel oil price.

*Compound annual growth rate. Mechanical recycling limited by downcycling and applicable materials, monomerization
limited by applicability to condensation polymers only, pyrolysis limited by likely rise in input costs.

3After demand reduction, assuming annual global GDP growth of 3.1%. December 2018



CAUTIONARY TALE OF UNINTENDED CONSEQUENCES

® FORUSEASA ®
MOTOR FUEL ONLY

CONTAINS

LEAD

° (TETRAETHYL) °
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WHAT IS THE SAFE LEVEL?
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