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The U.S. has experienced a rapid increase in natural gas and oil
production from shale and other tight resources

U.S. tight oil production U.S. dry shale gas production
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Sources: EIA derived from state administrative data collected by DrillingInfo Inc. Data are through August 2015 and
represent EIA’s official tight oil & shale gas estimates, but are not survey data. State abbreviations indicate primary state(s).
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Presentation Notes
The production data provided in this chart is EIA’s official shale gas estimate based on state administrative data collected by DrillingInfo Inc., drilling rig activity, and EIA’s analysis of data reporting trends. This is not survey data. Estimates are through August 2015. State abbreviations indicate primary state(s).

Rest of US 'shale‘ include:
Baxter (WY) (minor shale play)
Huron (WV) (minor shale play)
Mancos (CO &NM) (minor shale play)
Monterey (CA) (shale oil play)
Pearsall (TX) (minor shale play)
Pierre (ND) (minor shale play)
Yeso-Glorieta (NM & TX) (tight oil play)
Delaware (NM & TX) (tight oil play)
Wolfcamp (NM & TX) (tight oil play)
Bonespring (NM & TX) (tight oil play)
Spraberry (NM & TX) (tight oil play)
Niobrara-Codell (CO & WY) (shale-sand oil play)




Production growth in top U.S. crude producing regions (Permian,

Bakken, Niobrara, and Eagle Ford) reverses in early 2015

monthly percent change
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Source: Energy Information Administration, Drilling Productivity Report, September 2015 (chart extends to October
2015)
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Forecasts for 2016 global demand have increased while supply
forecasts have decreased

2016 year-over-year supply and demand growth by STEO forecast month
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Forecast for 2016 OPEC supply have risen on the Iran deal, while

non-OPEC forecasts have declined, driven by lower U.S. growth

2016 year-over-year supply growth by STEO forecast month
million barrels per day
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Forecast OECD demand growth for 2016 has been revised higher

2016 year-over-year demand growth by STEO forecast month
million barrels per day
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OPEC surplus production capacity in 2015 is lowest since 2008

OPEC surplus crude oil production capacity
million barrels per day

Forecast

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Note: Shaded area represents 2004-2014 average (2.2 million barrels per day).
Source: Energy Information Administration, Short-Term Energy Outlook, September 2015
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OECD oll inventories are very high on a days of supply basis and
are projected to continue increasing

OECD commercial oil inventories
days of supply
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Source: Energy Information Administration, Short-Term Energy Outlook

Note: Colored band around oil stocks days of supply represents the range between the minimum and maximum
from Jan. 2010 - Dec. 2014.
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Iranian crude oil production is expected to begin increasing in
the second quarter of 2016, supply out of inventory will be sold
before that

Iranian crude oil production
million barrels per day
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Source: Energy Information Administration
*EIA’'s assessment
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Oil supply and demand begin to rebalance in 2016

World supply and demand Implied stock change
million barrels per day (MMb/d) million barrels per day
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Source: EIA, Short-Term Energy Outlook, September 2015
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For oil prices, the market-implied confidence band is very wide

WTI price
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Source: EIA, Short-Term Energy Outlook, July 2015
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Long-term outlook for the United States
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U.S. crude oil production: Supply rises above previous historical

highs before 2020 in all AEO2015 cases, with a range of longer-term
outcomes dependent on prices, resources and technology

U.S. crude oil production
million barrels per day (MMb/d)

20 History 2013 2013 2013
Reference High Oil and Gas Low Oil Price
Resource
15
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9.6 million barrels per day in 1970
10
Tight oil
5
Lower 48 offshore
Other lower 48 onshore
0

1990 2000 2010 2020 2030 2040 2020 2030 2040 2020 2030 2040
Source: EIA, Annual Energy Outlook 2015
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Presentation Notes
Reference case
In 2017, U.S. crude oil production is projected to surpass the 1970 oil production peak, and by 2020 hits a new peak 1 million barrels per day higher (10.6 million bbl/d).
Total U.S. oil production is expected to decline after 2020, due to the decline of onshore oil fields and the decline in tight oil production, which begins to dominate after 2021.
Other cases
The path of projected crude oil production varies significantly across the cases, with total U.S. crude oil production reaching high points of 16.6 million bbl/d in the High Oil and Gas Resource case (in 2039) and 10.0 million bbl/d in the Low Oil Price case (in 2020).
In the High Oil and Gas Resource, total U.S. crude oil production is higher than in the Reference case mainly as a result of growth in tight oil production, which rises at a substantially faster rate in the near term than in the Reference case. 
In the High Oil and Gas Resource case, tight oil production grows in response to assumed higher estimated ultimate recovery (EUR) and technology improvements, closer well spacing, and development of new tight oil formations or additional layers within known tight oil formations.
Most of the difference in total crude oil production levels between the Reference and Low Oil Price cases reflects changes in production from tight oil formations. However, all sources of U.S. oil production are adversely affected by low oil prices. As crude oil prices fall and remain at or below $76/barrel (Brent) in the Low Oil Price case after 2014, poor investment returns lead to fewer wells being drilled in noncore areas of formations, which have smaller EURs than wells drilled in core areas. As a result, they have a more limited impact on total production growth in the near term.


U.S. natural gas trade: Projected U.S. natural gas trade reflects
the spread between domestic natural gas prices and world energy
prices, along with resource outcomes

U.S. natural gas imports and exports
trillion cubic feet billion cubic feet per day
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Source: EIA, Annual Energy Outlook 2015
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Reference case
The United States remains both an importer and exporter of natural gas over the projection period, although natural gas imports into the United States fall by 41% from 2013 to 2040 and natural gas exports from the United States, both via pipeline and overseas via LNG, grow by nearly four-fold over the same time period.
Pipeline exports of U.S. natural gas to Mexico grow by 6% per year, from 0.7 Tcf in 2013 to 3.0 Tcf in 2040, and pipeline exports to Canada grow by 0.1% per year, from 0.9 Tcf in 2013 to 0.93 Tcf in 2040 (Canadian exports peak in 2027 at 1.28 Tcf). 
U.S. exports of LNG increase to 3.4 Tcf in 2030 and remain at that level through 2040.  Just over 2.5 Tcf of that volume originates from the lower 48, with the remainder from Alaska.
Natural gas pipeline net imports from Canada remain below 2013 levels through 2040 in all the AEO2015 cases, but these imports do increase in response to higher natural gas prices in the latter part of the projection period.
Other cases
In the High Oil and Gas Resource case, abundant U.S. dry natural gas production keeps domestic natural gas prices lower than international prices, supporting the growth of U.S. LNG exports, which total 10.3 Tcf in 2037 and account for 66% of total U.S. natural gas exports in 2040. 
In the Low Oil Price case, with lower world oil prices, U.S. LNG exports are less competitive and grow more slowly, to a peak of 0.8 Tcf in 2018, and account for 13% of total U.S. natural gas exports in 2040. At the time that the modeling for AEO2015 was frozen, there was only one LNG project actively under construction (Sabine Pass with a capacity of 0.8 Tcf or 2.2 Bcf/d)
The United States continues to import small volumes of LNG, largely to help satisfy peak winter demand in the Northeast.
Projected exports are sensitive to assumptions regarding conditions in U.S. and global natural gas markets. 
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Renewable energy and nuclear power are the fastest growing
source of energy consumption

world energy consumption by fuel
quadrillion Btu
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Source: EIA, International Energy Outlook 2013
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This chart shows the distribution energy use by fuel.  

Use of all fuels grows throughout the projection  period.  Although nuclear power and renewable energy are the world’s fastest growing forms of energy, fossil fuels are expected to continue supplying much of the energy used worldwide. 

Oil remains the largest source of energy, but its share of world marketed energy consumption declines from 34 percent in 2010 to 28 percent in 2040. On a worldwide basis, liquids consumption increases only in the industrial and transportation sectors, while declining in the buildings and electric power sectors. The decline in the residential, commercial, and power sectors is a result of steadily rising world oil prices that encourage fuel switching whenever possible.

Natural gas is the world’s fastest growing fossil fuel, increasing by 1.7 percent per year, compared to liquid’s 0.9 percent per year and coal’s 1.3 percent per year. The growth in coal use slows markedly toward the end of the outlook, as gas, renewables, and nuclear power displace the use of coal in the power sector and demand for coal weakens for industrial processes. Coal, natural gas, nuclear. and renewables all compete as fuels for electric power generation, and the actual mix of fuels chosen to meet electricity needs can be very sensitive to  policy actions.  

This year’s outlook shows strong growth in natural gas use based on abundant resources and a supply outlook that reflects both the expansion of liquefied natural gas (LNG) production capacity and expanded production from shale gas basins in many areas.   

China largely defines the coal trend line, which you can see arcs downward slightly at the end of the projection…



World coal production

billion short tons
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Note: Indonesia accounted for 72 percent of the total coal production in Other non-OECD Asia in 2010, rising from 52
percent in 2000. Throughout the projection period, Indonesia continues dominating the region's coal production.

Source: EIA, International Energy Outlook 2013, Reference case
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Non-OPEC petroleum and other liquids production

million barrels per day (MMb/d)
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World net hydropower and other renewable electricity generation
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Source: EIA, International Energy Outlook 2013, Reference case
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World net nuclear electricity generation
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Source: EIA, International Energy Outlook 2013, Reference case
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World natural gas production

trillion cubic feet
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Source: EIA, International Energy Outlook 2013, Reference case
Note: The MENA region consists of the Middle East and North Africa countries
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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-b1l
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