Global Shale Energy Development: Expanding
Economics, Trends, and Implications
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A Increasing share of U.S. natural gas
production. 50%? 70%? (2040)

I Energy security
I Geopolitical
A Workforce
I E&P, manufacturing, and beyond

A Environmental benefits-power gen.
I GHG advantage over coal
I Strategic fit with renewables \
A Balance of trade benefit i LNG export

A Opportunity for technical innovation
I Research to mitigate environmental and
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A Research
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I Above ground risk(s)
A Air emissions
A Community impacts

I Socio-economic
A Agriculture, tourism

I Environmental
I Water 1 lifecycle impacts &
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P Geopolitics

A Importance of energy increasing in global politics
I Russian/Ukraine dynamic
I lran/Middle East less of focus?

A Increasing shale energy emphasis in EU nations
I 470 tcf estimated reserve (80% of U.S. estimates T EIA)
I Collectively --Parliamentary directives
I Individually --Poland/UK

A U.S. LNG policy i impact on Russian gas strategy

A Federal initiatives
I UGTEP program i State Dept
I Four continents
I Partnerships with DOE, EPA, Interior
I Federal trade mission programs --USTDA
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@ U.S. vs. International

A Different scale

A Availability of equipment, trained crews, etc.
A Gas transmission capacity

A Markets

A Demand potential
I Power generation switching (coal to gas and back)
I Mexico and Canada
I Industrial use/petrochemicals T quick ramp up

A Ownership of minerals
A Technical data, i.e. seismic
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A Outreach

| Stakeholder engagement
A Elected officials

ANGOs

A Industry

A Regulators (training)
AinSoci al Licens

A General Public
164% poll ed fav
I A conversation
iATransl|l atingo
A Process
A Technologies
A Regulations
A Global experiences MARCELLUS CENTER
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s Conveying Benefit vs. Risk
@

A What are the reasons for A What are the risks
producing the energy i Separating possible
i Demand for all energy vS. probable risk with
i Economic rewards all energy c

New commercial and industrial
d e v-ditilization |
Workforce opportunities
ABridgeo to

. ]
A Fossil vs. renewables

Anall the abovebod
Geopolitical opportunity
A Energy security

A Balance of payments

Somet

I Wellbore integrity
" Water contamination

A Chemicals

A Methane
hi ng

Air emissions
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I Gaps in research??
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