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Bl Chicken and Broken Glass




Bl Prevalence of “safe” and “safety”
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mm Overuse of Sustainability?
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Bl \etaphor for Sustainability




Bl Ordered




Bl Disordered




Il Systainable?




Bl |s this Cup Sustainable?

How about this one?
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Bl | fe Cycle Assessment

disposal

adapted from sustainable-graphic-design.blogspot.com
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Bl Signs of Hope

s polypropyiene cop wses 158 less plastic aad ceates
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ll \\/hich is more sustainable?

/I/altr'c

paper
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ll \\/hich is more sustainable?

A meat-eater ire a Priug

A vegan in a Hummer






Bl | ego Searches for ABS Replacement
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Bl \\Vaste Reduction Hierarchy

A
- Reuse
U Recycle

Wl Downcycle
\ 4 Recover




B Circular Economy
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Bl Chemical Industry Snapshot
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Bl Systainable Manufacturing Requires Broader Look

sustainable
manufacturing looks
across the life-cycle

Biomass Recycle




Bl Energy Cost

$/MM BTU

(both oil and gas)
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Shale is a fine-grained sedimentary rock that forms
from the compaction of silt and clay-size mineral

particles that we commonly call "mud".




Bl Global Gas Price
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Bl \ore Liquids

NGL Production (million B/d)
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Bl Announced Projects
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Bl NGLs Still Advantaged In The U.S.
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Live Long and Prosper




"= US Trend
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Bl Cracking Comparison

fuel oil

toluene
benzene

pygas

_——butadiene

C5
~—propylene

other C4
naphtha

butadiene ethylene

propylene

ethylene
same amount of ethylene

~3% Ib/lb C2=
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Bl A|| Reaction Products Find Uses




== What’s Gone Away?
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Bl Rubber Monomers
microbes carbohydrates sunlight

T

steam
cracking FUbber —~
Hevea brasiliensis
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fermentation
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Clostridia steel furnace
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based on Science News, 24 Aug 2013






Bl Financial Way of Looking At Benefit

$ A
40— ’—|'~
30—
B Net
20— $ Present
Value
10—
T Benefit
o e ____. J
— . $0.11/kWh, 2 hr per day
l Expenditure $8 CFL, $0.50 incan, 10%

41



Bl \\Vhy Not Sustainability?
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Misconceptions Demean Advances




Il Fresh Water Production

Simple Distillation ~600 kWh/m?3 rerneste
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Bl Energy-efficient DOW FILMTEC™ Water Treatment
Membranes yield savings on water purification

Process

Multi Stage Flash (MSF)
Multi Effect Distillation (MED)

Reverse Osmosis

>

Operating Energy
Consumption
(Kwh/m3)

13.5-25.5
6.5-11
3-35

Customer Energy
Savings
2005-2015
Barrels of Oil-eg

242 million

82 million
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Bl RO Cartridge Benefit

Energy

T Benefit

i Expenditure

> Net Benefit

S Dow g
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o4.5 mMpg



Bl Carbon Fiber Benefit

Energy

A Benefit

Y Expenditure

—— S J

15 years

Net Benefit

Based on T. Suzuki and J. Takahashi, "LCA of Lightweight Vehicles by Using CFRP for Mass-produced Vehicles",
Proceedings of 15th International Conference on Composite Materials (ICCM-15), (2005-6), pp.1-4.

Assumes 23.8 mpg and 13,476 miles driven (2013 average US passenger car) and 36.1% weight reduction fit to Ricardo
lightweighting study.

T
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Bl |mportance of Recycle
[7] CF production | |assembly, molding

[_] material recovery [l steel or resin production
B -
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Suzuki, Tetsuya, and Jun Takahashi. "Prediction of energy intensity of carbon fiber reinforced plastics for
mass-produced passenger cars." In Proceedings of 9th Japan International SAMPE Symposium, pp. 14-
19. 2005.
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Bl Packaging Addresses Global Challenges

30-40% food

j grown Is wasted.
.3 Mugh of it to
spoilage.




Bl 0od Waste
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Bl Embodied Fossil Energy







Bl Frustration with Packaging
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Bl Fexible Packaging Is More Sustainable Packaging

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

* Precision pouring
* Maximum filling content

utilization Cubic Shape
4~ . Shelf Stable &
Flexible Design ~—_— II\E/If?i)c(:Ii:]r:Zc?/S Shipping

 Four Print Surfaces
» Superior drop resistance
* Reduce excess head spa
» Improved dispensing
» Collapses easily

/ Space Saving
» Ships and Stores
Flat when Unfilled

A Flexible Alternative
to R‘gid Contalnefs




Bl [lexible packaging helps

Increase shelf life

Using only a
few grams
of flexible
plastic
packaging FLEXIBLE PLASTIC PACKAGING
extends the HELPS IN-STORE WASTE
shelf life of a
cucumber by

% !r?fftffmﬁ_ o under 1 EJ’EEM’J_

more than o INCREASING
| HELF LIFE

@ Source: Incpen 57




Bl | CA Studies on Packaging

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

91 oil tankers.

PLASTICS

PACKAGING

ALTERMATE MATERIALS

American’
Chemistry
Council

>

Most plastics can

be recycled
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Bl Stand-up pouch packaging reduces waste
and brings energy savings

Impact per 100 oz Cereal

Package i Total

Contents ook
Type Discard (SgHgoz Energy™*
s* MJ
() Eq) (MJ)

/

o

Paperboard
and 11 oz 380.0 .861 12.1
_ HDPE Liner
g\.’* ’* L Stand-U
N riath B P 120z | 1175 265 9.25

o Reduction vs Box
O 3 | ReductionvsBox
AMN Landfill Discards 68%

frult aed nut G H G 69%
Energy 23%




Bl Fexible Packaging Examples

rpackage.com

greene
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Bl Packaging Satisfaction

% who say packaging is important to overall product satisfaction
@ Mead-Westvaco study reported in PlasticsNews, Feb 2014.



Bl Food Packaging

Modern agriculture is the use of land to convert petroleum
into food.

Al Bartlett

Pimentel and Pimentel, 2003

40 kWh/kg
~22% wasted
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Bl \\Vaste Reduction Hierarchy

A
- Reuse
U Recycle

Wl Downcycle
\ 4 Recover




B Explore New End of Life Options

ENERGYBAG

THE PLACE FOR YOUR PLASTIC LEFTOVERS




Per Capita Energy Use
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2025
Sustainability
Goals

Dow is redefining
the role of business
INn society.

Through our 2025 Sustainability
Goals, Dow will advance the well-
being of humanity by helping lead
the transition to a sustainable planet
and society, maximizing economic,
environmental and societal value.



mm 2025

Sustainability

Goals

O

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.

¥

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.







