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NOAA forecasts U.S. heating degree days this winter to be 13%
higher than last winter, but below the 10-year average

U.S. current population-weighted
heating degree days
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Note: EIA calculations based on National Oceanic and Atmospheric Administration (NOAA) data. Horizontal lines indicate 10-year average
over the period Oct. 2006 i Mar. 2016. Projections reflect NOAA's 14-16 month outlook.

Source: EIA Short-Term Energy Outlook, October 2016.
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Prices for all fuels are forecast to be higher than last winter, but heating oil and
propane prices are expected to remain below levels from 2010-14 when crude
oil prices were higher

U.S. average residential winter heating fuel prices
dollars per million Btu
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Source: EIA Short-Term Energy Outlook, October 2016.
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Expenditures are expected to be higher this winter (October 1-March 31)
compared with last winter, but close to or lower than average expenditures
for winters prior to last winter

Percent change in fuel bills (winter 2016-17 forecast)
Compared with average
winters 2010-11 through
Fuel 2014-15 Compared with last winter

Heating Oil -32 38
Natural Gas 0 22
Propane * -20 26
Electricity 4 5

Note: * Propane expenditures are a volume-weighted average of the Northeast and Midwest regions. All others are U.S. volume-weighted
averages. Propane prices do not reflect prices locked in before the winter heating season starts

Source: EIA Short-Term Energy Outlook, October 2016.
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Heating fuel market shares vary across U.S. regions

Share of homes by primary space-heating fuel and Census Region

Midwest Northeast

B natural gas

electricity
B heating oil/kerosene

propane
B wood
other/no heating

U.S. total
118 million homes

Source: U.S. Energy Information Administration based on 2015 American Community Survey
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Natural gas pipeline constraints into New England may produce
periods of localized higher wholesale pricing

Nertheastern winer Naturl Gas and lecrcy sues oo o o Natural gas fueled less than 30% of the electricity

Thur  Natural gas prices ease as temperatures rise
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* These pipeline constraints are more pronounced in
winter months and contributed to extreme price spikes
in spot natural gas and electricity prices in New England
during January and February 2015
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EIA forecasts Henry Hub spot prices to average $3.15/MMBtu this
winter, but significant uncertainty exists (as always)

Henry Hub natural gas price West Texas intermediate (WTI) crude oil price
dollars per million Btu dollars per barrel
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Note: Confidence interval derived from options market information for the 5 trading days ending October 6, 2016 Intervals not calculated for
months with sparse trading in near-the-money options contracts.

Source: EIA Short-Term Energy Outlook, October 2016, and CME Group.
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Many issues increase uncertainty...

« Economic growth in key economies (China, Brazil, Russia, among others)
» Implementation and strength of climate policies

» Technology improvement rates (both supply and demand)

» Unrest in oil producing countries

 OPEC production

» Future of nuclear generating capacity

//‘ Weekly EIA Briefing, Winter Fuels Outlook
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U.S. Energy Outlook
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Key takeaways from AEO2016

* Energy use per dollar of Gross Domestic Product declines through 2040 allowing for
economic growth without upward pressure on energy consumption and related emissions

» Market forces drive up oil prices throughout the projection and U.S. production increases in
response

» Natural gas production increases despite relatively low and stable natural gas prices
» Technological improvements are key drivers of U.S. oil and gas production

* Net exports of liquefied natural gas range between 3.5 Tcf and 10.6 Tcf in 2040 depending
on relative prices in foreign markets

e« EPA’"s proposed mauyvehme Rhase 2 staadandsywould increase fuel
economy, resulting in 18% lower diesel consumption in 2040 compared with the Reference
case

//'—j Adam Sieminski, NCAC
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Reductions in energy intensity largely offset impact of gross domestic
product (GDP) growth, leading to slow projected growth in energy use

U.S. primary energy consumption
quadrillion Btu
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Source: EIA, Annual Energy Outlook 2016
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Combination of increased tight oil production and higher fuel

efficiency drives projected decline in oil imports

U.S. liquid fuels supply

million barrels per day
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Source: EIA, Annual Energy Outlook 2016
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U.S. natural gas production dominated by shale resources; alternative
price and resource /technology assumptions could be quite different

U.S. dry natural gas production

trillion cubic feet billion cubic feet per day
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Source: EIA, Annual Energy Outlook 2016
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Natural gas consumption growth is led by electricity generation and
Industrial uses; natural gas use rises in all sectors except residential

U.S. dry gas consumption
trillion cubic feet billion cubic feet per day
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Source: EIA, Annual Energy Outlook 2016
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*Includes pipeline fuel
**Includes combined heat-and-power and lease, plant, and export liquefaction fuel
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Electricity use (including direct use) continues to grow, but the rate of
growth slows as it has almost continuously over the past 60 years

U.S. electricity use and GDP

percent growth (rolling average of 3-year periods) 2015 Projections
Period Average Growth
14 Electricity use GDP
12 1950s 9.8 4.2
1960s 7.3 45
10 1970s 47 32
8 1980s 2.9 3.1
1990s 24 3.2
6 2000-2015 0.5 1.8
4 2015-2040 0.9 2.2
2 e ———
0 _—7 =
1950 1960 1970 1980 1990 2000 2010 2020 2030 2040

Source: EIA, Annual Energy Outlook 2016
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Both natural gas and renewable generation surpass coal by 2030 in the
Reference case, but only natural gas does so in the No CPP case

net electricity generation
billion kilowatthours
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Source: EIA, Annual Energy Outlook 2016
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Changing tax and cost assumptions contribute to stronger solar growth,
with the CPP providing a boost to renewables

renewable electricity generation by fuel type
billion kilowatthours
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Source: EIA, Annual Energy Outlook 2016
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International Energy Outlook
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Key findings in the IEO2016 Reference case

» World energy consumption increases from 549 quadrillion Btu in 2012 to 629
quadrillion Btu in 2020 and then to 815 quadrillion Btu in 2040, a 48% increase
(1.4%l/year). Non-OECD Asia (including China and India) account for more than
half of the increase.

» The industrial sector continues to account for the largest share of delivered
energy consumption; the world industrial sector still consumes over half of global
delivered energy in 2040.

s Renewabl e ener gy i-growindpenergy sourtedincieasihgbyg t e s
2.6%l/year; nuclear energy grows by 2.3%/year, from 4% of the global total in
2012 to 6% in 2040.

» Fossil fuels continue to supply more than three-fourths of world energy use in
2040.

//'—j Adam Sieminski, NCAC
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Key findings in the IEO2016 Reference case (continued)

 Among the fossil fuels, natural gas grows the fastest. Coal use plateaus in
the mid-term as China shifts from energy-intensive industries to services and
worldwide policies to limit coal use intensify. By 2030, natural gas surpasses
coal as the world’' s second | argest e

eln 2012, <coal provided 40% of the wo
2040, coal, natural gas, and renewable energy sources provide roughly
equal shares (28-29%) of world generation.

« With current policies and regulations, worldwide energy-related carbon
dioxide emissions rise from about 32 billion metric tons in 2012 to 36 billion
metric tons in 2020 and then to 43 billion metric tons in 2040, a 34%
increase.

//'—j Adam Sieminski, NCAC
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Global energy shares: renewables grow fastest, coal use plateaus,
natural gas surpasses coal by 2030, and oil maintains its leading share

world energy consumption
quadrillion Btu
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Source: EIA, International Energy Outlook 2016 and EIA, Analysis of the Impacts of the Clean Power Plan (May 2015)
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As total world energy consumption grows, shares by end-use sector
remain relatively unchanged

world delivered energy consumption by end-use sector
quadrillion Btu
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Source: EIA, International Energy Outlook 2016
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Non-OECD nations drive the increase in total energy use

world energy consumption
quadrillion Btu
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Source: EIA, International Energy Outlook 2016
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Renewables, natural gas, and coal all contribute roughly the same
amount of global net electricity generation in 2040

world net electricity generation by source
trillion kilowatthours
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Source: EIA, International Energy Outlook 2016
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Geographically, the scale and fuel mix of renewable generation in 2040
varies widely

renewable net electricity generation by selected country and country grouping, 2040
billion kilowatthours
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Source: EIA, International Energy Outlook 2016
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Liquefaction capacity additions over the 2015-19 time period will

Increase global capacity by over 30%
LNG capacity additions
billion cubic feet per day
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Note: Capacity additions in 2015-19 include projects currently under construction, and represent nameplate capacity,

not adjusted for ramp-up
Source: U.S. Energy Information Administration estimates based on trade press
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For more information

U.S. Energy Information Administration home page | www.eia.gov

Annual Energy Outlook | www.eia.gov/aeo

Short-Term Energy Outlook | www.eia.gov/steo

International Energy Outlook | www.eia.gov/ieo

Monthly Energy Review | www.eia.gov/mer

Today in Energy | www.eia.gov/todayinenergy

State Energy Profiles | www.eia.gov/state

Drilling Productivity Report | www.eia.gov/petroleum/drilling/

International Energy Portal | www.eia.gov/beta/international/?src=home-b1
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