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min wage is $32,600/MM BTU

gasoline at $2/gal ~$15/MM BTU

Cabot CEO in 2019 is
$1.9 million/MM BTU assuming
24/7 work at high output
















SUSTAINABILITY DEFINITION

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




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
iIs 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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WHAT IS THE BEST DEFINITION? W

1.

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

Meeting our own needs without compromising the ability
of future generations to meet their own needs.

The ability to continue a defined behavior indefinitely.
Wondrously complicated.
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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

9




THREE PILLARS OF SUSTAINABILITY

. environment
society economy




UN SUSTAINABLE DEVELOPMENT GOALS




DOW SUSTAINABILITY JOURNEY

2025 Sustainability Goals
Dow’s Thought Leadership and Actions

2015 Sustainability Goals Dow’s Blueprint

Product Solutions to World Challenges Changes in technology, public policy and the value
chain that lead human society toward sustainability

2005 EH&S Goals : .
Dow’s Handprint
Journey to EH&S Excellence Products and services that help customers meet their challenges

Dow’s Footprint and EH&S Culture

World-leading operations and supply chain performance

1995 2006 2016 2025



MAIN Focus AREAS-2020 UPDATE

Protect the Climate Stop the Waste Close the Loop
%







MODERN CHEMICAL INDUSTRY

Raw Materials Cracker Products
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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

EPA 2.59 Ib CO2/Ib black

~5 carbons out of ground
2goto CO2

3gotoCB

(12 out, 5 burned, 7 product is

closer)




FOOTPRINTS




SAND FOOTPRINT

The World is Running Out of Sand

The little-known exploitation of this seemingly infinite resource
could wreak political and environmental havoc

i

(B|B|[Cl FUTURE

Why the world is running out of sand

& ENVIRONMENT

By Vince Beiser It may be little more than grains of
17th November 2019 weathered rock, and can be found in

deserts and on beaches around the
world, but sand is also the world’s
second most consumed natural
resource.
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GRANITE FOOTPRINT




ELEMENTAL FOOTPRINT




PLATINUM FOOTPRINT
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CARBON FOOTPRINT OF INDUSTRY

Industrial
Energy Use Process
A
r ﬁ data from Worid Resource Institute, 2020

Agriculture,

Transport Buildings Industrial Forestry

and Land Use
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M,J 100%

Total Man-made GHG Emissions )
49.4 GtCO2e Chemical &

Petrochemical



GLOBAL CO2 EMISSIONS FROM INDUSTRY

(Petro)Chemicals

- 4

Ferrous

Others Metals

40%

12.6 Gt CO,

.48

Aluminum

>

Cement

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



OPTIONS FOR CO,

Make Less




POTENTIAL SOLUTIONS FOR DIRECT EMISSIONS

Potential CO2 reduction

N

y A
llll
n Renewable energy supply

Process and energy
optimization

%

CO2-reduced breakthrough
technologies

We create chemistry

> Costs and risks

Martin Brudemiiller, BASF at the World Economic Forum, 21 Jan 2020



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]
120 700

- 600

00

490 for all
3 - 4mmm Germany
400 today
60 I
ol 4. 570 for all
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20 - - 100
0 I =0
s Naphtha s Cracker s Chiorine s Ammonia
W Urea . Methanol e Rest — (SHG emissions
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MODERN CHEMICAL INDUSTRY

Raw Materials Cracker Products
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BAD OMEN

THE COLLINS WORD OF THE YEAR 2018 IS...

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

SINGLE-USE

named Collins’ Word of the Year 2018. adi ( smgoal juss J
Single-use refers to products — often plastic — that are ‘made to be used once a 4 od
only’ before disposal. Images of plastic adrift in the most distant oceans, such as E?ﬂ.?:eeoﬁ)hli]e us

straws, bottles, and bags have led to a global campaign to reduce their use.

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 Il steeply raising public awareness of
the issue.

#CollinsWOTY

Pioneers in dictionary publishing since 1819



SINGLE USE
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MORE SUSTAINABLE?

23355
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Sustainable is not an intrinsic property of a material!
You can’t know by just looking.

How about this one?
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disposal

pted from graphic-design.blogspot.com



OCEAN PLASTIC




THE PACIFIC GYRE
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More than twice the
size of Texas

Garbage concentration "\

Kilograms per square kilometer

0.1 1 10 100

Great Pacific
Garbage Patch

San
Francisco
-&-‘l -
-
Hawaii
.. ‘“
» Pacific Ocean

200 miles

SOURCE theoceancleanup.com —


































In The Pacific Gyre At Point of Highest Plastic Concentration










2014 2050

PLASTICS
PRODUCTION : . : -

311 MT 1,124 MT

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

1:5 >1:1




GROWING >GDP

200+~

150

100

50

Demand (billion pounds per year)

Polyethylene

Polypropylene

data from IHS and Wood Mackenzie

2015 2020



PLASTIC PROVIDES BENEFITS

VSP with Surlyn®

Shelf-life

Comparison >
21-35

days

_Surlyn® vacuum sealant resin

protein (meat, fish, poultry)

SR formed tray

stretch-
wrap



PLASTIC PROVIDES BENEFITS




ALTERNATIVES COST MORE

$98 Billion S$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

Source: American Chemistry Council TRUCOST report
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ALTERNATIVES HAVE HIGHER ENVIRONMENTAL COSTS

Climate change Damage to the health of
humans and ecosystems

Business as Altematives Business as Alternatives
Lsual Plasfc o Plastic Usual Plastic to Plastic

Damage to the oceans

57

Billion

$5

Billion

Business as Alternatives
Usual Plastic to Plastic

E Source: American Chemistry Council TRUCOST report
®



U.S. TRASH
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POSSIBLE SOLUTIONS
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USE LESS WITH MORE EFFICIENT PACKAGING

Edible Oils
Ketchup & Other
Condiments
Sauces

Soups

Honey & Syrups
Water & Juices

Dry Pet Food
or Treats

Rice & Grains
Breakfast Cereal
Dry Baking Products
(flour, sugar, etc.)
Ground Coffee
Snack foods

Paint & Coatings
Detergents &

Cleaning Products

Motor Qil & Fuel
Additives

Seeds
Cat Litter
De-icer Pellets

Fine Aggregates
(filter sand, etc.)
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R&D 100 Winner



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

* Precision pouring
* Maximum filling content

utilization Cubic Shape
4 . Shelf Stable &
Flexible Design - 'I\E/Iff;li)c(:lire?r:i?/s Shipping

* Four Print Surfaces
Superior drop resistance .
Reduce excess head spac
Improved dispensing
Collapses easily

pacPER]L

ing technology Y e

packag!

A Flexible Alternative
to Rigid Containers

/ Space Saving
» Ships and Stores

Flat when Unfilled



ENABLE RECYCLING

Transmission Electron Microscopy

No Compatibilizer XUS69108.01"
Large EVOH domains Modifier Polymer
Small, uniform EVOH domains

Optical Microscopy

No Compatibilizer XUS 69108.01"
Large EVOH domains Modifier Polymer
o Small, uniform EVOH domains

Retain

polymer modifier by @

BARRIER TICS

. *Dowesti roverall barrier fi Barrier Materials
20 12-2015 Market Report, Allied Develpment, 201 3.
 ™rademark of The Dow Chemizal Company



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

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.

2Compound 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



PROVIDE ALTERNATIVES

This road contains
recycled plastic
made possible by

Midland County
Road Commission



RECOVER

THE PLACE FOR YOUR PLASTIC LEFTOVERS

NON-RECYCLED PLASTICS
COLLECTION PROGRAM
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DISAPPEAR




MAIN FOCUS AREAS

Protect the Climate Stop the Waste Close the Loop
»




NATURAL CYCLES

ater Cycle , . Carbon Cycle

L \
Atmosphere Condensation
]

Sublimation

Il

=N

Desublimation Evapotranspiration

-

4

Evaporation

Fossil Fuel

5*4 0.008
5 1

Biolog
Chi

1
Deforestation

Oceans

Groundwater storage

Inttp://ga. water.usgs.goviedu/watercycle.htm




LINEAR ECONOMY

products




CIRCULAR ECONOMY

RENEWABLE MAKE

POWER =i

materials

o O
products

- . WASTE
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SUCCESSFUL CIRCLES

Steel attributes — Benefits of steel recycling

Infinite recycling
CD without loss
of properties

Permanent
material
'
@,

Easy magnetic
separation
and recovery

>

Raw materials @@

conservation qr
1

70%

Energy saving ~ =

Job creation @ g

One tonne of steel
recycled saves

on average :
1,400 kg iron one
740 kg coa

120 kg limestone

Recycling a single
steel can saves :

1 laundry load, or

1 hour TV, or

4 hours lighting

(B0 watt bulb)

Jobs required

for scrap collection,
separation and
recycling

http://circulareconomy-worldsteel.org/



SUCCESSFUL CIRCLES

Summer heat

Greenhouse gases

Urbarisation

Population

Being 100% recyclable , copper Copper is a naturally 4'100-000

can be used again and ;galn occurring mineral i Tonnes of copper
with no loss of properties. CIRCULAR resource in the i products made by
k. ¢ the EUind
ECONOMY earth's crust. industry

550,000

ol —‘M
scrap The superior electrical and thermal

| conductivities of 1 tonne of copper
can deliver lifetime savings of:

. & &
Of the EU demand for .

copper is met

theoughirecyciing 100-7.500T  €24.000-2.4M
‘ 50 = 500 @ L=} - |
A A ﬁ A
. European | - S
Copper Institute
Copper Alliance

>



PROBLEMATIC CIRCLES

8% CABCADED
RECYCLING2

Global Flows of Plastic Packaging Materials in 2013

14% INCINERATION ANDY
OR EMERGY RECOWVERY

78 MILLION

88% VIRGIN TONNES 0% LANDFILLED

FEEDSTOCK

LA,

32% LEAK AGE

1 Clesad-boop recycling: Recycling of plastics into the same or similarquality application
2 Cascaded recycling: Recycling of plastics info other, lower-value applications

Source: Project Mainstream analysis — far details please refer to the extendead version of the repon
available on the wabsite of the Ellan MacArhur Foundation: www.ellenmacarthurfoundation org

>

souwrce: Word Economic Form



WHAT IS MISSING

Steel attributes — Benefits of steel recycling

One tonne of steel
Infinite recycling no—— @@ recycled saves
C/\/) without loss Ao > on average

conservation
of properties

Recycling a single
—~ steel can saves

Permanent 70
material Er
, Easy magnetic Urbanisation TR Greenhouse gases
separation J
and recovery
CREATE AN EFFECTIVE AFTER-USE
PLASTICS ECONOMY
OTHER
MATERIAL
4.100,0( RECYCLING STREAMS
Torines of cof RADICALL ¥ IMFRO VED
with 10 loss of it ECoNOM y
the EU indus{
b electrical and thermal
fies of 1 tonne of copper
lifetime savings of;
L]
Of the £U dem “ .
copper is met
Brovth tecyciog 100-7500T ~ €24.000-2.4M
DESIGN &
PRODUCTION
BERGY ECOERT
European -
Copper Institute
Py DECOUPLE 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



ORTHOGONAL AXES




WHICH IS MOST VALUABLE




RECYCLING PRICES

0.61¢ 0.01¢ 0.22¢ 0.20¢




GooDb NEws

Price ($/Ib)

1.00f

0.80

0.60

0.40

0.20
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Post-consumer HDPE
(natural pellets)

Virgin blow molding HDP
(homopolymer - dairy)

IIIIIIIIIIIIIIIIIII[III
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Flastics News, 28 Dec 2020
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2014 2015 2016 2017 2018 2019




SUSTAINABILITY OF TIRES




QUESTIONS




<>

Seek Together”





