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ENERGY OUTLOOK:
TECHNOLOGY, MARKETS, AND POLICY

0 Electric Power
Mostly at the expense of coal, natural gas continues to gain market share in
the power sector. EPA regulations and fuel prices help to reinforce this trend.
Global manufacturing capacity for wind and solar far exceeds demand; this is
bad for producers, but good for consumers.
Solar PV prices have fallen by 80 percent since 2008 and wind prices have
declined by nearly 30 percent over the same period. Policy support, however,
remains critical.

@ Liquid Fuels
The shale gas revolution has spread to the oil sector; U.S. oil production

increased by 15.3 percent in 2012.

U.S. biofuel production has also boomed over the prior decade: the federal
renewable fuel standard (RFS) helped to drive U.S. biofuel consumption to a
record 14.7 billion gallons in 2012 — a nearly fivefold increase compared with
a decade earlier.

The so-called 10 percent ethanol “blend wall” is likely to constrain future
biofuel consumption in the U.S.
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TOTAL U.S. NATURAL GAS PRODUCTION

U.S. natural gas production reached its highest level ever in 2012.
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U.S. NATURAL GAS RESOURCE ASSESSMENT

There are about 2.7 quadrillion cubic feet of natural gas reserves in the U.S,,
enough to last about 110 years at the current consumption rate.
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U.S. NATURAL GAS PRICES (HENRY HUB)

At just below $4 per mmBtu, U.S. natural gas prices are still a bargain compared
with prices observed between 2004 and 2008.
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ELECTRIC GENERATION BY SOURCE

Electricity generated from natural gas-fired power plants has increased nearly
40 percent since 2007. During the same period, coal generation has declined by
25 percent.
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ENVIRONMENTAL REGULATIONS HAVE REINFORCED
TREND AWAY FROM COAL TOWARD NATURAL GAS

EPA has a crowded regulatory agenda. The agency has a variety of
rulemakings underway:

Replacement Rule for CSAPR

Mercury and Air Toxics Rule (Court Challenge)

316b Water Cooling Rule

Coal Ash Rule

Final NSPS for GHG Emissions from New Power Plants

Final Tier 3 Regulation

Fracking Water Study (Due Dec. 2014)

EPA also has ambitious plans to promulgate new regulations in the
following areas.

New Ozone NAAQS

NSPS for GHG Emissions from Existing Power Plants

NSPS for GHG Emissions from Refineries

@ “Shot selection” will be important for EPA. The timing of certain rules is
likely to slip as the agency prioritizes key rulemakings.
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NSPS FOR GHG EMISSIONS FROM NEW POWER PLANTS
(PROPOSED APRIL 2012)

New coal-fired power plants would be effectively banned based on EPA’'s NSPS
proposal for GHG emissions from new power plants.

CO, Emission Rate (Ibs CO, / MWh)

2,000

New Power Plants Would Need to Emit
Less than the Proposed Standard

1,000 e

Coal Oil Natural Gas (Combined
Cycle)

Source: Bloomberg Government
© 2013 Bloomberg Finance L.P.

OO0 0000000000000 00000CO00000000C000000CO000C0000000000CO000C0O0C0CO00O0CO0O0CO0CO0O0CO0

Energy Outlook: 2013 and Beyond

Bloomberg

GOVERNMENT



ECONOMICS AND NSPS RULE OUT NEW COAL FIRED
POWER PLANTS

Even without EPA regulations, new coal-fired power plants are effectively an
out-of-the-money investment.
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ELECTRIC GENERATION FROM COAL-FIRED POWER

PLANTS

U.S. coal generation has rebounded slightly in 2013, but it remains nearly 25
percent below pre-recession levels.
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GLOBAL TOTAL NEW INVESTMENT IN CLEAN ENERGY
2004-12

Global investment in renewables dipped by about 11 percent in 2012.
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EQUIPMENT SUPPLY AND DEMAND (2012)

Global manufacturing capacity of solar PV and wind turbines far exceeded
demand (new installations) in 2012.

Gigawatts

® Manufacturing Capacity ® Demand
90

80

70

Solar Wind

Source: Bloomberg New Energy Finance
© 2013 Bloomberg Finance L.P.

OO0 0000000000000 00C00000000000CO0000000000C00C0000C0C00C000000CO00O0CO0O0CO0CO0CO0OO0

14

Energy Outlook: 2013 and Beyond

Bloomberg

GOVERNMENT



SOLAR PV EXPERIENCE CURVE, 1976-2012

Solar photovoltaic (PV) prices have fallen 80 percent since 2008. They declined
by 20 percent in 2012.
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ONSHORE WIND EXPERIENCE CURVE, 1984-2012

Wind turbine prices have declined 29 percent since 2008.
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POLICY SUPPORT REMAINS CRITICAL FOR CONTINUED
RENEWABLE INVESTMENT

0 Renewable energy technologies are unlikely to receive much additional
support from the federal government in the near-term, but will efforts on
energy efficiency or renewable MLP tax structures gain momentum in
Congress?

@ All encompassing energy bill from Congress is unlikely, but targeted
measures might be possible.

State energy policies, including renewable portfolio standards, will be
critical.
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U.S. OIL PRODUCTION

U.S. Oil Production increased 15.3 percent in 2012 compared with 2011.
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U.S. OIL PRICES (WTI)

Oil prices remain close to $100 per barrel despite surging U.S. production.
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THE RENEWABLE FUEL STANDARD

The RFS helped to drive U.S. biofuel consumption to a record 14.7 billion
gallons in 2012 - a nearly fivefold increase compared with a decade earlier.

Billion gallons per year
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HITTING BIOFUEL’S BLEND WALL

The market’s failure to deliver “advanced biofuels” and the so-called blend wall
are likely to prevent RFS compliance in future years.
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AND WHAT ABOUT GASOLINE DEMAND

Gasoline demand likely to drop by 8 to 20 percent by 2025 based on automobile

fuel economy requirements and the RFS.
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U.S. CO, EMISSIONS

U.S. CO, emissions have declined 730 million tons per year since 2007 — or

about 12 percent.
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KEY FINDINGS

0 Electric Power
Mostly at the expense of coal, natural gas continues to gain market share in
the power sector. EPA regulations and fuel prices help to reinforce this trend.
Global manufacturing capacity for wind and solar far exceeds demand; this is
bad for producers, but good for consumers.
Solar PV prices have fallen by 80 percent since 2008 and wind prices have
declined by nearly 30 percent over the same period. Policy support, however,
remains critical.

@ Liquid Fuels
The shale gas revolution has spread to the oil sector; U.S. oil production

increased by 15.3 percent in 2012.

U.S. biofuel production has also boomed over the prior decade: the federal
renewable fuel standard (RFS) helped to drive U.S. biofuel consumption to a
record 14.7 billion gallons in 2012 — a nearly fivefold increase compared with
a decade earlier.

The so-called 10 percent ethanol “blend wall” is likely to constrain future
biofuel consumption in the U.S.
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