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Europe and North Africa Shale Gas Activity glﬁ_l.g ibng
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Active drilling
Future/past drilling
Planned but contested
Fracture ban

Little to no activity

= Market

= Energy security
=  Environment

= Regulation

=  Fiscal terms

= Export or LNG?
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Key Success Factors for Gas Shale Development ’IGU 2017
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US/International Shale: Compare and Contrast Gy 2012
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In addition to Market, Security, Environment, Regulation, Fiscal terms

USA

18,000 E&P companies
Land/mineral owners

Lease incentive to drill

640 — 1280 acre leases

Big farms 4000 acres
Established service sector
Established support services
Roads/pipelines/infrastructure

Low well cost (efficiency)

International

<10 E & P companies per country
Government mineral owners
Longer term concessions

Million+ acre concessions

Small farms 100+ acres

Lack of service sector

Lack of support services

Lack roads/pipelines/infrastructure

Initial high well cost (efficiency)
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Shale Development Impact: Technology Roles fiGu s
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- Seismic events?
Fracture into groundwater?
Wellbore integrity

- Sheer number of wells
Surface disturbance
Service intensity / well

- Truck traffic
Resources required
Noise/air emissions

-  Complex reservoirs
Production economics

Can Technology play a role to reduce impact?



Key Challenges for Shale Development

“Drill Bit” APPROACH

m Huge variation in
«  well production

& m Compensate by
g drilling more wells

m Technology drives
development

m Minimize footprint
m Optimize
completions
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Operational Intensity — Technology and Lessons Learned ‘IGU KZQE
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More Planning Less Footprint

Reduced i Pad WellDesign
Reuse water ke

and pad lo
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