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Demand to increase 56% by 2040
= 90% in non-OECD countries

Electricity demand to increase 76%
1.4 billion people without electricity

$38 trillion of new investment by 2035 to meet
rising demand

90% world’s oil reserves owned by national oil
companies



e Technically Recoverable Resources
= 120 years of Nat Gas
= 206 Years of Oil
= 464 years of Coal

e In-place Resources
= 586 years of Nat Gas
= 536 years of oil
= 9,844 years of coal

Institute for Energy Resources Analysis of U.S. Government Data




North American shale plays
(as of May 2011)

Source: U.S. Energy Information Administration based on data from various published studies. Canada and Mexico plays from ARI.
Updated: May 9, 2011

[ Current shale plays
Stacked plays

— Shallowest / youngest
—— Intermediate depth / age
—— Deepest / oldest

* Mixed shale & chalk play
** Mixed shale & limestone play
*** Mixed shale & tight dolostone-

siltstone-sandstone play
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Extraction-only Jobs & State Revenue

2012 2035 2012-2035
Jobs Revenue Jobs Revenue
CO 78k $1.45B 175K $122B
NM 24k $1.1B 58k $38B
CA 97k $1.6B 187k $56B
PA 103k $1.3B 387k $61B

OH 3% $911M 267k $120B




lron and Steel Product

Manufacturing 2.2%

6.7%

Resins and Synthetic

Material Manufacturing 1.7%

Basic Organic Chemical

(=]
Manufacturing 1.5%

7.1% 9.5%

Plastics and Rubber

Products Manufacturing 1.5%

Fabricated Metal Product
Manufacturing

Agricultural Chemical

Manufacturing 6.9%

Nonmetallic Mineral
Product Manufacturing

Petroleum and Coal 1.0%
Products Manufacturing e

0.4%

Machinery Manufacturing

Total Manufacturing -1_3%
Average

IHS, ANEF 2013




CosttoProduce One Metric Tonof Ethylene: 2013
SUS per metric ton
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Relative industrial electricity prices for top five US trading partners
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IHS, The Value of US Power Supply Diversity, 7-14
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FERC, Major Pipeline Projects on the Horizon
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EIA, Refinery Capacity Report. 6-25-14



Rail deliveries of U.S. oil continue to increase in 2014

Average weekly U.5. rail carloads of crude oil and petroleum products

number of rall carloads per week million barrels per day
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Source: U.S. Energy Information Administration. based on Association of Amernican Railroads
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US NetExportsfor Selected Products
Million mefric tons
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Employment Contribution due to the Unconventional Activity Value
Chain: Base Case*

(Number of workers)

2012 2020 2025
Upstream Energy Activity 1,748,604 2,985,168 5,498,678
Midstream and Downstream Energy Activity 323,648 73,5630 56,989
Energy-Related Chemicals Activity 03,252 277,356 318,748
Total Activity 2,125,504 3,336,055 3,874,415

NOTES: Numbers may not sum due to rounding.

“The unconventional activity value chain represents the sum of unconventional oil and natu-
ral gas value chains and energy-related chemicals.

Source: IHS Economics




Contribution to US Lower 48 Government Revenue due to the Unconventional Activity Value

Chain: Base Case*

(2012 $M)

2012 2020 2025 2012-2025**
Contribution by Type***
Federal Taxes 35,598 57,702 64,030 750,696
Federal Royalty Payments 1,964 3,204 2,994 39,664
Federal Bonus Payments 148 150 138 2,139
State and Local Taxes 36,732 64,484 71,233 822137
Total Government Revenue 74,443 125,540 138,395 1,614,636
Lease Payments to Private Landowners 504 915 1,103 11,696

Source: IHS Economics




Change inDisposable Income perHousehokd due to
the Unconventional Activity Value Chain: Base Case*
2012 %
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MNcte: *The unconventional activity value chain represents the sum of
unconventional oil and natural gas value chains and energy-related
chemicals.

Source: IHS Model of the US Economy




US Lower 48 Economic Contribution Summary due to the Unconventional Activity Value Chain: Dif-
ference between Base Case and Low Production Case*

2015 2020 2025 2012-2025*
Loss (1,416,875) (2,126,702) (2,773,511) NA
Value Added
Loss (127,829) (175,779) (300,624) NA
Loss (29,909) (41,028) (72,371) (534,028)

MNOTES: *The unconventional activity value chain represents the sum of unconventional oil and natural gas value chains

and energy-related chemicals.
*2012-2025 represents the total for all years including those years not reported.

Source: IHS Economics
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NSPS for GHGs
From New Power
Plants

Proposed

Underground Secondary Aluminum
Storage Tank MACT Revision Reassessment of
Revisions Proposed - Uses of PCBs
Final Supplemental Proposed
Tier 3 Motor Polyvinyl Chloride and
Vehicle and Cnnnlwners MACT
Fuels Standard Revision
Final Proposed

CERCLAfEPCRA
Reporting for HAPs from
Animal Waste at Farms

Proposed

Lead and Copper

MNSPS for GHGs
From New
Power Plants
Final

Lead Renowation, Repair and
Painting Rule for Public and
Commercial Buildings

Criteria and Standards
for Cooling Water Intake

Structures
Final

Revised NSPS for
Residential
Weood Heaters
Proposed

Revised Definition of
“Waters of the U.5." for

Clean Water Act Jurisdiction

Proposed
Definition of Solid NSPs for GHGs from
Waste Rule Existing / Modified Brick MACT
Power Plants Revision
Proposed Final
Ferroalloys Formaldehyde GHG Tailoring Rule 5-year Study
o d
md""_'m standards for Wood TRI Industry of GHG Permitting for Smaller
i Products / Certification Sedolrs Sources
Proposed - Requirements Expansion (< 95,000 tons/year of CO,,) to
Final Supplemental e Proposed be completed
2014 2015
Regulation of Phnqﬂmn:-ﬁl:‘lll i
NSPS for Kraft Pulp Lead NAAQS Mercury in Certain Phosphate Fertilizer Hydraulic Fracturing
nills Rewvision Products MACT Revision Chemicals Reporting
Final Proposad Proposed Proposed Under TSCA
Proposed
.n.gri|_:1.!ﬂlxal 'Uh‘l:l'l:(er Hydraulic Fracturing NSPS for New and Ozone
Pesticide Protection Chemicals Reporting Existing Other Solid NAAQS S aE
Standards Under TSCA Waste Incinerator Units Revision Discharges from
Proposed Advance Proposal Proposed Propased Developed Sites o
om— Lead Emissions
MNanoscale Flexible Polyurethane from Piston-
Materials TSCA Foam : tend Dust Bazard Engine Aircraft
Rule MACT Revision Standard Using Leaded Fuel
Proposed Final Proposed Espposes
Aerospace Agricultural Worker
MACT Revision Pesticide Protection
Final Standards

Final

bstances

NO2 NAAOS
Revision
Proposed

Mercury and

Chlor-Alkali

Plant MACT
Revision

Final

Financial
Responsibility
Standards
Under CERCLA
Section 108{b)

for the Hard
Rock Mining
Industry

Proposed

2016

EPA Decision
Due on GHG
Permitting
“Tailoring Rule”
Applicability

NSPS for GHGs
From Existing /
Meodified Power
Plants

Final

|:| Waste

|:| Water



AnnualHenry Hub and Spot Coal Prices
SUS par MMBL
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US CoalRetirements and Imp lications for Natural

m; - 2 *>50 GW prematurely
16.200- 22 retired by 2020

2000 s o 15%-20% of entire coal
o — fleet

2011 a3 2015 2017 2015

B Coa Reraments (W) e ~10% of all US

Cumuiative Average Daly Damand (Bef per day)
NOTE: Gos demand k& relarive 0 2011 coal-Tred generaion ge n e ratl 0 n

Source: IHS Enengy




Reported Coal-fired generator retirements, 2012 - 2016

1 800
megawatts




e Ozone revisions

= “Most Expensive Rule in History”

e Climate Action Plan (CO.,)
= Series to “ratcheting” rule over decades
= End is predictable: no coal or gas electricity

e Commonalities
= Manufacturing renaissance short lived?

= No technological roadmap/leadership




Join us and help secure
America’s Energy Future

WWW.energyxxi.org

K JInstitute for 21st Century Energy

3 @Energy21




