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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".
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North American shale plays
(as of May 2011)
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-~ Shale gas is a triumph of technology, not geology.
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= Shale Gas Growth
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[ 2012 World Natural Gas Prices

= Global Gas Price
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== What Unhealthy Looks Like
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Live Long and Prosper
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chemical
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to shale gas*

= Economic Impact of Shale Gas

$72 billion

in new capital investment

310 thousand

direct & indirect jobs by 2020

226K add'l jobs generated by household spending

$201 billion

in new economic output

$14 billion

in new tax revenue by 2020
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mm Chemical Industry Snapshot

Raw Materials Cracker Products
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= More Liquids
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mm IMpact of Low Gas Prices
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mm Make The Cracker Better
—
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= Conventional Vinyl Chloride
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= Cracking Comparison
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mm What’s Gone Away?

== On-demand Propylene Production
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mm Butadiene Price Inflation
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Biology to Make C4 LanzaTech Q
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Streams

Styrene Butadiene T
. Rubber (SBR
High Energy (SBR)
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B Rubber Monomers
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[ Concluding Remarks

+ shale gas underlies a U.S. chemical industry renaissance

+ ethylene production drives the industry and is moving to
ethane-only crackers

+ on-demand production of materials previously made in the
crackers is changing the industry landscape

+ opportunities for technology improvements based on
better utilization of natural gas liquids exist

* methane to olefins is a tough, both technically and
economically

- shale gas: Tethylene, | C,-Cq

S Dow g

9/27/2013

20



9/27/2013

Live Long and Prosper
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