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Edward W. Hill Errata Sheet

Direct Testimony Filed December 22, 2014

Page

Line

Change

Reason

2

3-7

My name is Edward W. Hill. 1 am Profess of
Public Affairs and City and Regional Planning
at the John Glenn College of Public Affairs at
The Ohio State University. | am also a member
of the Faculty of the Discovery Theme in
Materials Science and Manufacturing
Sustainability and affiliated with the Ohio
Manufacturing Institute. My business address is
310P Page Hali, 1810 College Road, Columbus,
Ohio 43210.

Update position, title
and business address

19

I was a member of the Cleveland State
University faculty from 1985 until my
retirement in June 2015. At the time of my
retirement [ was Dean of the Maxine Goodman
Levin College of Urban Affairs and Professor
and Distinguished Scholar of Economic
Development.

Update employment
to include former
position titles

21

And “was” Adjunct Professor in Public
Administration at South China University of
Technology.

Change to past tense

10-11

Change “reports” to “report” and change “are”

130 1)

to 18

Clarification

Supplemental Testimony Filed May 11, 2015

Page

Line

Change

Reason

2

3-6

My name is Edward W, Hill. I am Profess of
Public Affairs and City and Regional Planning
at the John Glenn College of Public Affairs at
The Ohio State University. I am also a member
of the Faculty of the Discovery Theme in
Materials Science and Manufacturing
Sustainability and affiliated with the Ohio
Manufacturing Institute. My business address is
310P Page Hall, 1810 College Road, Columbus,
Ohio 43210,

Update position, title
and business address

13

18

Add a space between the words “Companies”
and “in”

Punctuation

19

20

Add a comma before the word “which” and

Misspelling and




B f | change the word “high” to “higher” | punctuation

Second Supplemental Testimony Filed August 10, 2015

Page Line Change Reason

2 3.5 My name is Edward W. Hill. I am Professor of Update position, title
Public Affairs and City and Regional Planning at the | and business address
John Glenn College of Public Affairs at The Ohio
State University. I am also a member of the Faculty
of the Discovery Theme in Materials Science and
Manufacturing Sustainability and affiliated with the
Ohio Manufacturing Institute. My business address
is 310P Page Hall, 1810 College Road, Columbus,

Ohio 43210.

8 FN 15 Add “supplemental stipulation at 1,5; second Clarification
supplemental stipulation at 1, 27

8 FN17 Add “supplemental stipulation at 1,5; second Clarification
supplemental stipulation at [, 2”

17 1 Change “their” to “the” Misspelling

21 il Add the word “net” before the word “costs” Clarification

24 3 Should reference “Ms. Mikkelson’s third and Clarification
fourth supplemental

24 4 Change “Parities” to “Parties” Misspelling

28 FN 43 — | Change “ration” to “ratio™ Misspelling
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INTRODUCTION AND PURPOSE OF TESTIMONY

Please introduce yourself.

My name is Paul Leanza. | am employed by Interstate Gas Supply, Inc. (“IGS” or
“IGS Energy’) as Gas Supply Director. My business address is 6100 Emerald
Parkway, Dublin, Ohio 43016.

Please describe your educational background and work history.

| received a BSBA degree from The Ohio State University in 1989 and have
worked exclusively in the energy industry since 1991. My experience includes
positions on both the regulated utility side of the business and non-regulated side
including wholesale, retail, and trading for both natural gas and power. | am well
versed in futures, swaps, and options and currently execute or oversee all
NYMEX future and swap transactions and manage the fixed price position for
Interstate Gas Supply, Inc.. As the Director for the Northeast Desk at Enron
Energy Services | was responsible for purchasing and selling physical supplies
under short and long term contractual arrangements including fixed and floating
pricing for fixed and variable volumes. The position also included the
management of storage contracts and supply peaking arrangements. My
experience also includes power and gas trading at AEP Energy Services where |
traded power in the NYISO region and {raded natural gas in the Northeast

region.

What is the purpose of your testimony?
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in this proceeding, the Ohio Power Company (“AEP”) is asking AEP ratepayers
to guaranteed cost recovery, plus a rate of return, for approximately 3,160 MW of
AEP Generation Resources (“AEPGR”) coal fired generation.! As part of its
application AEP submitted testimony claiming that its proposal will help protect
Ohio ratepayers from increased natural gas prices, and volatility in the natural
gas market, which AEP claims wiil . likely lead to increase cost of electric
generation. In my testimony | explain that AEP’s projections for natural gas prices
are contrary to current market prices and futures contract prices. Further, |
explain, contrary to the statements made by AEP, the current production trends
in the natural gas industry are likely to place a cap on gas prices in the future as
explained further in my testimony. Further these trends are likely to result in less
price volatility in Ohio for the foreseeable future. Thus, the Commission should

not rely on AEP’s predictions with respect to natural gas prices.
AEP’S NATURAL GAS PROJECTIONS
Has AEP made natural gas projections to support its PPA Application?

Yes. In Figure 1 of his testimony AEP witness Bletzacker projects Henry Hub
natural gas prices from 2014 through 2030. According to forecasts supplied by
Mr. Bletzacker, AEP projects natural gas prices to be at $5.47 per mmBtu in

2015, and steadily rise to $8.52 per mmBTU in 2030.

Why are AEP’s natural gas projections important to its PPA Proposal? -

! The Coal Plants subject to the PPA Proposal are units at the Cardinal, Conesville, Stuart and Zimmer
generation facilities (‘PPA Units™).
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AEP’s natural gas forecasts are important because, historically, the price of
natural gas is strongly correlated with electric prices. As Mr. Bletzacker notes in
his testimony “natural gas prices will set Ohio’s on-peak power prices for the
foreseeable future. Natural gas prices are a key component in determining the
supply stack, or merit order, for the dispatch of generating units.” Mr. Bletzacker
further notes that a “$1 per mmBTU swing in gas prices would resuit in a $7 to $8
per MWh swing in combined cycle natural gas generation costs.” Thus, as Mr.
Bletzacker notes there is a strong correlation between the price of natural gas
and the electric revenue AEP ratepayers will be able to realize under the PPA

agreements for AEPGR’s coal fired generation.
Is your company familiar with the natural gas markets in Ohio?

Yes. IGS has been buying and seliing naturai gas in Ohio for over 25 years. in
the mid-1980s IGS started out as a natural gas supplier selling to large industrial
customers in Ohio. IGS has since expanded its geographic footprint and now
sells natural gas in multiple states throughout the Midwest and other areas of the
country to residential, commercial and industrial customers. 1GS also has
extensive experience buying, selling, transporting, and storing natural gas on

pipelines throughout the Northeast, Midwest, and Gulf regions.
Do you believe Mr. Bletzacker’s natural gas forecasts are accurate?

No. Henry Hub natural gas futures prices are publicly published by the Chicago
Mercantile Exchange (CME). A futures contract allows a buyer to purchase

natural gas today for delivery at some point in the future. Mr. Bletzacker's
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forecasts do not reflect current market prices for natural gas, nor do they reflect
the NYMEX futures prices for natural gas. Further, Mr. Bletzacker's forecasts are
not supported by natural gas price projections published by the U.S. Energy

Information Agency (“EIA”).
How do Mr. Bletzacker’s forecasts compare with EIA forecasts?

Mr. Bletzacker's forecasts are significantly higher than all but the “High Oil Price”
of the forecasts in the scenarios provided by the EIA in its Annual Energy
Outlook 2015, which was released on April 14, 2015. All four EIA scenarios are
below Mr. Bletzecker's forecast through 2022. Mr. Bletzacker forecasts natural
gas prices to reach $8.52 cents an mmBTU by 2030. As you can see in the
Figure 1 below, the EIA has four price cases for natural gas that go out to 2040.
The “Reference Case” or base case which estimates natural gas prices to be
$7.967 in 2030.2 The highest price scenario or “High Oil Price” case estimates
natural gas to be $11.048 by 2030. The “Low Oil” price scenario predicts $7.687
by 2030 and the “High Oil and Gas Resource” case presents prices at $5.139.
Thus Bletzacker’'s forecasts for 2030 exceed all but the highest cost scenario of
the EIA and is over one and half times the price of gas in the low cost EIA

scenario,

2 Mr. Bletzecker’s forecast is presented in nominal doflars. Because the EIA’s forecast is presented in
2013 dollars, in Figure 1 below, | have converted the EIA’s forecast to nominal dollars by utilizing the
inflation rate of 2% assumed by the EIA.
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Figure 1
Figure ES2. Awerage Henry Hub spot prices for natural gas in four cases
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How do Mr. Bletzacker's projections deviate from current natural gas

market prices?

Mr. Bletzacker predicts a substantially higher price for natural gas than current
market prices and the NYMEX futures price. Specifically, Mr. Bletzacker predicts
2015 gas prices of $5.47 per mmBtu, but a December 2015 NYMEX confract for
natural gas can now be purchased for under $2.95 per mmBTU. Furthermore, if
you average all the prompt month NYMEX naturai gas settlements from January
1, 2015, to September 4, 2015, you end up with an average settlement of under
$2.80 which is roughly half of Mr. Bletzacker's forecasted price. In 2027 (which
is the farthest year out that natural gas futures prices are published), Mr.
Bletzacker projects Henry Hub gas to be trading at $8.04 cents an mmBTU, yet

the average monthly futures price for 2027, settled under $4.50 on September
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10, 2015. Figure 2 below is a graph comparing Mr. Bletzacker's natural gas

forecasts with the actual NYMEX futures prices.

Figure 2

Forecast Comparison
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Q. Do Mr. Bletzacker’s price projections correspond with the EIA long term

outlook?

A. No. Reviewing Mr. Bletzacker’s price projections for 2016 through 2019, it’s clear
that his prices are nowhere near current market conditions or EIA projections.
The NYMEX natural gas seitiement price averages for 2016, 2017, 2018, &
2019, as of September 10, 2015, were $2.97, $3.143, $3.205, & $3.265
respectively. The current market indicates that Mr. Bletzacker's CSAPR forecast

is currently off by 100% when compared to current market prices. The

* The December prop month price for each year published by NYMEX was used for the Actual NYMEX

Futures data. Source: hitp://www.cmegroup.comftrading/energy/natural-gas/natural-
gas_quotes settlements futures.htm|
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“Reference Case” EIA forecast indicates prices for 2016, 2017, 2018, & 2019, at
$3.926, $4.113, $4.648, & $5.214 respectfully which again are well under Mr.

Bletzacker's forecasts.*
Is there any reason to believe Mr. Bletzacker’s projections?

No. First, we know for a fact that Mr. Bletzacker's 2015 natural gas market
projections are wrong. In his forecasts, Mr. Bletzacker's 2015 natural gas price is
nearly double of what current spot natural gas is trading at today. Second, there
are long term production trends in the natural gas markets that indicate that we
will not see the high natural gas prices Mr. Bletzacker projects. Specifically with
the development of horizontal drilling technology, there is now an abundance of
natural gas available in the United States. In fact, since 2000, the EIA proven
reserves estimates have increased from approximately 177,000 BCF to 338,000
BCF which is the highest level of proven reserves in U.S history.® And much of
the proven, yet untapped, reserves are in the Marcellus and Utica shale which is
located in Ohio and surrounding states. Thus, there is little reason to believe that
Ohio will face a scarcity of natural gas driving up prices as Mr. Bletzacker

predicts.
Are there other reasons to doubt Mr. Bletzacker predictions?

Yes. Mr. Bletzacker's forecast predicts natural gas prices to rise at a rate

significantly higher than the current rate of inflation. Using the current NYMEX

4 Source: hitp://www.eia.goviforecasts/aeo/executive summary.cfm. These numbers are adjusted for 2%
inflation.

® Source: http:/fwww.eia.gov/dnav/ng/hist/rngr1 1nus_1a.htm

8
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price of $2.71 per mmBTU, natural gas would have to increase at an average
annual rate of approximately 7.5% to reach Mr. Blezacker's $8.52 per mmBTU
price in 2030. Currently the rate of inflation is only 1.64%, thus a 7.5% increase
of natural gas prices year-over-year is not a reasonable expectation given the

much lower rate of inflation.®

Is there reason to believe that Mr. Bletzacker has also overstated the

volatility we are likely to see in the natural gas markets?

Yes. In his testimony Mr. Bletzacker states “near-sterm natural gas prices will
remain volatile as they are primarily affected by weather’s deviation from nomai
(known as ‘heating degree-day departure’} which then results in deficit or surplus
levels of natural gas storage in inventory. It is likely, in the event of a colder-than-
normal heating season, that natural gas spot prices could exceed $8 /mmBTU.”
However, last winter Ohio experienced an extreme cold winter yet we did not see

the significant volatility last winter that Mr. Bletzacker predicted.

Can you please explain how the natural gas markets in Ohio reacted last

winter?

Yes. The winter of 2014-2015 in Ohio was significantly colder than normal with

temperatures similar to what we saw in the 2013-2014 polar vortex winter.”

5 Source: https://www statbureau. orgfen/united-states/inflation

7 In Ohio, according to National Oceanic and Atmospheric Administration’s (‘NOAA") state by state
heating degree day (*HDD") record, the winter of the Polar Vortex, defined as October, 2013 through
April, 2014 was only three tenths of a degree per day colder, than this past winter, defined as October,
2014 through April 2015. Both winters were large deviations from normal. The Polar Vortex winter

9
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However, the natural gas markets did not react last winter as Mr. Bletzacker
predicted even in the face of extreme cold weather. Mr. Bletzacker testifies that
daily cash prices are likely to exceed $8 a mmBTU during colder than normal
winters. However, during January and February of 2015, which were the coldest
months of the winter, the prompt month NYMEX traded around $3 per mmBTU,
and throughout the winter the daily cash midpoint price for Columbia Gas,
Appalachia, as published by Platts Gas Daily, never settled above $ 4.50 per
mmBTU. Further, the average daily Henry Hub Spot Price , as referenced by the
EIA, during the 2014-2015 winter (November through March) was $3.25 per
mmBTU.2 Mr. Bletzacker also predicted that natural gas prices would rise to $30
per mmBTU during colder than normal winters at certain local trading hubs.
Again, Mr. Bletzacker predictions were incorrect, as the local hub prices did not
reach nearly the $30 per mmBTU level anywhere in Ohio, even during the

coldest days of the winter.

Is there a reason to believe that the irend towards lower volatility in Ohio

natural gas prices is likely to continue?

Yes, The amount of natural gas production throughout the United States has
increased substantially even over the last five years. Further, much of that
production has come from the Marcellus shale, which is located in Pennsylvania,
West Virginia, New York and to a lesser extent, Ohio. |n fact, as shown in Figure

3, according to a Bentek Energy report published in Platts Gas Daily, the

accumulated 108% of the normal HDD count and this past winter accumulated 107% of the normal HDD
count Source: hitp://www cpc.noaa.gov/productsfanalysis_monitoring/cdus/degree_days

% Source: http:/fwww.eia.govidnav/ng/ng_pri_fut_s1_d.htm

10
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Northeast surpassed Texas as the largest production region in the US by
producing 20.37 BCF and is expected to average 21.1 BCF/day through the end

of the year.

Figure 3

Northeast overtakes Texas as top producer
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This increased production in and around Ohio has not only led to decreased
prices, but it has also led to decreased volatility in natural gas markets given
there are more opportunities to detiver gas from diverse range of sources. Thus,
volatility in natural gas prices has decreased substantially even over the last few
years. Moreover, given the long term trends in natural gas markets, this
decreased volatility in natural gas pricing is likely to continue for the foreseeable
future. Further, Bentek indicates the Northeast region, on an annual basis, has
recently moved from a net importer of natural gas to a net exporter. In fact
Bentek projects that the Northeast will be exporting roughly 10 BCF/day out of

the Northeast region by 2020.

11



1 Q Does storage inventory data also indicate lower expected volatility in the

2 natural gas markets?

3 A Yes. Natural gas storage plays an important role in price volatility. This year the
4 natural gas industry is poised to have the largest storage balance in history at
5 roughly 4 TCF. As you can see from the latest EIA graph below, Figure 4, not
6 only will the balance this year be a record or extremely close but the US will
7 struggle to not break another record next year.

8 Figure 4°

Natural Gas Inventories

©on August 28, naturat gas working inventories totaled 3,193 Bel, 495 Bef (18%) above the level at
the same ime In 2014 and 122 Bef (43%%) above the five-year average for that week. ElA projects
end-of-October 2015 inventories will total 3,840 Bof, which would be 43 Befabove the five-year

average.
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Mote: Colored band arcund storage levels represents the range between the minimum and maximum
from Jan. 2010 - Dec. 2014

10 Q. Was the polar vortex prices indicative of volatility expected in the future?

° http://www.eia gov/forecasts/steofreport/natgas.cfm. The Short-term outlook also indicates that natural
gas prices will be approximately $3.20 per mmbtu in 2016

12
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No. First, it is important to keep the polar vortex in perspective. The polar vortex
was the coldest winter that Ohio had experienced in over thirty years.'® While
there was increased volatility during that winter the average daily Henry Hub
Spot Price, as referenced by the EIA for the period November 2013 through
March 2014, was still only $4.68 per mmBTU for the winter."!  Also, much has
changed in the Ohio gas markets even since the polar vortex. Production in the
Marcellus and Utica shale regions has increased substantially. Additional
pipeline has been also been added which has increased liquidity in the markets
and reduced daily and geographic volatility. Again, we saw this decreased
volatility play out during the 2014-2015 winter which was nearly as cold as the

2013-2014 winter where we experienced the polar vortex.
Has volatility also been reduced at Ohio specific trading hubs?

Yes. The Columbia Gas Pool (also known as TCO [PP) is generally considered
the most liquid trading hub for supplies moving into Ohio. Columbia has over a
thousand miles of pipeline in Ohio with hundreds of physical interconnects along
with over 100 BCF of underground storage capacity in Ohic. Depending on
specific plant location, some facilities receive supplies from Dominion
Transmission which has a liquid trading point called the Dominion South Point
pool. As you can see from Figure 5, which shows the daily midpoint cash prices

as defined by Platts Gas Daily, both TCO & Dominion South Point did in fact see

"% In Ohio, according to NOAA's monthly statewide temperature reporting, the winter of the Polar Vortex,
defined as October, 2013 through April, 2014 was the coldest winter in the last 30 years, where the
temperature for each winter is defined as the average of the monthly average temperatures reported by
NOAA in each winter. This past winter in Ohio, as defined as October, 2014 through April 2015 was the
third coldest winter in the last thirty years. Source: http://www.ncdc.noaa.gov/cag/

"' Source: Source: http://www.eia.gov/dnaving/ng_pri_fut_s1_d.htm

13


http://www.ncdc.noaa.gov/cag/
http://www.eia.gov/dnav/ng/ng_pri_fut_s1_d.htm

10

elevated prices and increased volatility during the polar vortex winter. During the
following winter, however, which was only marginally milder, there was
dramatically reduced volatility and very little price increases especially during the

extreme cold periods of January and February 2015,

Figure 5

TCG and Dominion Southpoint Daily Cash Price Series
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Does this conclude your testimony?

Yes it does.

14
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forecasts do not reflect current market prices for natural gas, nor do they reflect
the NYMEX futures prices for natural gas. Further, Mr. Bletzacker's forecasts are
not supported by natural gas price projections published by the U.S. Energy

information Agency (“EIA”).
How do Mr. Bletzacker’s forecasts compare with EIA forecasts?

Mr. Bletzacker’s forecasts are significantly higher than all but the "High Oil Price”

of the forecasts in the scenarios provided by the EIA in its Annual Energy

Outlook 2015, which was released on April 14, 2015._All four EIA scenarios are

below Mr. Bletzecker's forecast through 2022. Mr. Bletzacker forecasis natural

gas prices to reach $8.52 cents an mmBTU by 2030. As you can see in the
Figure 1 below, the EIA has four price cases for natural gas that go out to 2040.
The “Reference Case” or base case which estimates natural gas prices to be
$75.9679 in 2030.2 The highest price scenario or “High Oil Price” case estimates
natural gas to be $117.04888 by 2030. The “Low Oil* price scenario predicts
$75.68749 by 2030 and the “High Oil and Gas Resource” case presents prices at
$53.13967. Thus Bletzacker’s forecasts for 2030 exceed all buteven the highest

cost scenario of the EIA and is over one and half timesdeuble the price of gas in

the low cost ElA scenario.

2 Mr. Bletzecker's forecast is presented in nominal dolars. Because the ElA’s forecast is presented in
2013 dollars. in Figure 1 below_| have converted the ElA’s forecast to nominal doliars by utilizing the
inflation rate of 2% assumed by the EIA.
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Figure 1

Figure ES2. Awerage Henry Hub spot prices for natural gas in four cases
Year Reference ‘High Oil Price :Low Oil Price  ;High Qil and Ga
2014 4.457 4.396° 4.478: 4233
2015] 3.839 3.537; 37450 3.267
2016 3.9260 35650  4.0860 3449
2017 T 413 3.929° 44270 3.713
2018 4.648; 43500 4.670% 3.577
2019 5124, 47520 4.842; 3.559
2020{ 56068 5.205 4938, 3584
2021 5.882' 5.917 5.085 3.796
2022 . B.083 © 6.465. - 5235 3.89%
2023 6.400! 7.338; 5.681 4,059
S 2024f  8.652 - 7.945 8030 4.165
2025 6.925; 8.497 6.354! 4.325
2026) 0 7.335; 0 9.133 67680 4.476
2027 7481 9.500 - 7.284: 4684
2028 76311 9708 75100 4953
2029|  7.83%, 104190 7.482 5.024
2030] @ 7.967 11.048; . 7687 5.139

How do Mr. Bletzacker’s projections deviate from current natural gas

market prices?

Mr. Bletzacker predicts a2 substantially higher price for natural gas than current
market prices and the NYMEX futures price. Specifically, Mr. Bletzacker predicts
2015 gas prices of $5.47 per mmBtu, but a December 2015 NYMEX contract for
natural gas can now be purchased for under $2.95 per mmBTU. Furthermore, if
you average all the prompt month NYMEX natural gas settlements from January
1, 2015, to September 4, 2015, you end up with an average settlement of under
$2.80 which is roughly half of Mr. Bletzacker’s forecasted price. In 2027 (which
is the farthest year out that natural gas futures prices are published), Mr.
Bletzacker projects Henry Hub gas to be trading at $8.04 cents an mmBTU, yet

the average monthly futures price for 2027, settled under $4.50 on September



10

11

12

13

14

15

16

17

18

19

20

iA.

“‘Reference Case” EIA forecast indicates prices for 2016, 2017, 2018, & 2019, at
$3.92670, $4.3113:80, $4.64824, & $5.2144-55 respectfully which again are well

under Mr. Bletzacker’s forecasts.*
Is there any reason to believe Mr. Bletzacker’s projections?

No. First, we know for a fact that Mr. Bletzacker's 2015 natural gas market
projections are wrong. In his forecasts, Mr. Bletzacker's 2015 natural gas price is
nearly double of what current spot natural gas is trading at today. Second, there
are long term produétion trends in the natural gas markets that indicate that we
will not see the high natural gas prices Mr. Bletzacker projects. Specifically with
the development of horizontal driiling technology, there is now an abundance of
natural gas available in the United States. In fact, since 2000, the EIA proven
reserves estimates have increased from approximately 177,000 BCF to 338,000
BCF which is the highest level of proven reserves in U.S history.® And much of
the proven, yet untapped, reserves are in the Marcellus and Utica shale which is
located in Ohio and surrounding states. Thus, there is little reason to believe that
Ohio will face a scarcity of natural gas driving up prices as Mr. Bletzacker

predicts.
Are there other reasons to doubt Mr. Bletzacker predictions?

Yes. Mr. Bietzacker's forecast predicts natural gas prices to rise at a rate

significantly higher than the current rate of inflation. Using the current NYMEX

4 Source: hitp:/lwwwe.eia.goviforecastsfasolexecutive _summary.cfm. These numbers are adjusted for 2%
inflation.

® Source: hitp:/www.eia.gov/dnavingfhistimgr1 inus_1a.htm
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Bob Flexon Dynegy Inc. - President & CEQ
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Greg Gordon Evercore /5] - Analyst

Michael Lapides Goldman Sc:ichs - Analyst

Stacey Nemeroff Bloomberg intelligence - Analyst
Felix Carmen Visium Asset Management - Analyst
Jeff Cramer Morgan Stanley - Analyst

Mitchell Moss Lord Abbett - Analyst

Angie Storozynski Macquarie - Analyst

William Frohnhoefer 87/G - Analyst

Evan Kramer Silver Point - Analyst

PRESENTATION
Bob Flexon - Dynegy Inc. - President & CEO

Good morning, everybody. Thanks to everyone for coming. And safety is such a core value at Dynegy, | don't want folks to look at this room and
think this is how we typically run our business. | think we put every tripping hazard we possibly could -- alot of congested chairs, monitors, stage,
so just please be careful as you try to navigate the room here.

Over the course of the day you're going to hear from the management team and VIl kick it off and then following me will be Carolyn Burke,
immediately to my left, who will cover the integration, PRIDE and synergies. Julius Cox, to my right, will do the regulatory overview. I'm zigzagging
here because when we had rehearsals watching Julius and Jeff Coyle get by each other on the stage, it wasn't pretty, so we had to separate. So Jeff
Coyle is going to be doing the operation support after julius.

Then we're going to take a break. I'm sorry, right before the break we'l do a quick Q&A. And in the Q&A what we are going to attempt to do is focus
it on the topics that were covered primarily by Carolyn, Julius and Jeff, And then after the break we'll come back with Sheree covering retail, Hank
on commercial, Clint on financial, 1l do a wrap-up and then we'll have a Q&A session that will cover any topics that you like to go through.
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So with that will getinto the presentation. Our first Investor Day meeting was held on January 13 of 2013 and Dynegy at the time was a very different
Company. We think today that our generation portfolio since that time has increased by 16,000 megawatts. PJM is now our largest market rather
than MISQ and our combined cycle fleet has more than doubled in size and we now have the largest - we are now the largest merchant combined
cycle fleet in PJM and ISO-New England.

EBITDA in 2013 was $227 million and back then we identified a path at our meeting on how we could reach $500 million in EBITDA, The levers at
the time that we saw that we needed to achieve that level was executing around PRIDE, the expected impact that we felt was forthcoming around
retirernents and the impact that would have on energy prices and capacity prices, reaching a settlement in California for the [tolling] agreement
that had previously been canceled and probably most leveraging was how can we effectively allocate capital through the balance sheet capacity
that we had that was a result of our restructuring.

S0 now in 2015 after we've executed in these areas, EBITDA is expected to be mare than 300% higher than what it was in 2013. That more than
doubles the $500 millien target that we had put out there on an annualized basis. And during that same time period, our share count has only
increased by 28% or 40% on a fully diluted basis.

At our 2013 meeting, we also identified we needed to develop and start a retail business. We were starting from Ground Zero on retail. Today our
retail business serves over 22 million megawatt hours of load per year and it provides a very cost-effective hedging for a portion of our wholesale
fleet while adding incremental earnings and EBITDA.

So Dynegy today is no longer dependent on just two assets. Our portfolio today offers several advantages versus what we had in 2013, We've
increased the combined cycle portfolio from 4900 megawatts to over 9900 megawatts. Our capacity revenues in 2016 will represent approximately
32% of our gross margin versus 12% in 2014. And we have a lower cost generation fleet as a result of unequaled access to low-cost fuel and then
the efficiencies that we've developed through our PRIDE program.

Sowhile much has changed since January of 2013, our investment thesis at Dynegy remains the same. We're an attractive value-oriented investment
opportunity with a very compelling risk return profile, The portfolio has multiple avenues for upside from having high-quality assets in markets
where supply is contracting, market reforms are now taking place and improved capacity values and higher energy prices are now being realized.
And PRIDE keeps us focused on improving the value of our fleet.

Access to lower-cost fuels due to our advantaged locational position of the gas fleet to the Marcellus and Utica reserves and the lower delivered
coal costs that we have for our coal fleet provides a layer of protection from downside risk that enables our portfolio to generate very positive cash
flows in virtually any natural gas price environment.

The expected free cash flow generation from the portfolio over the next three years is expected to be about $2 billion and allows us to meet our
obligations while having access to substantial discretionary capital that can be allocated to what we view asthe bestrisk-adjusted return opportunities.
This includes returning capital to shareholders.

In 2013, the anticipated market catalyst that we saw forthcoming was the structural changes taking place to generation supply leading to tightening
reserve margins. We are now in that cycle where coal-based generation and to a lesser extent nuclear assets are being replaced by natural gas fire
generation and renewable generation, so 2015 really brings a very substantial change in generation mix.

2075 will have the most coal retirement ever and that's primarily in the markets in which Dynegy participates. It will be the mest gas burn for power
generation that's driven across all markets and this wil be the year that will have the most renewable build ever and that's primarily concentrated
in the Southwest and the West which is away from Dynegy's core portfolio.

So these changes have created a more volatile and a less stable power market and we anticipated this as we approached 2015, We deployed our
balance sheet capacity to reshape our portfolio by expanding into markets where these fundamental changes were occurring. We increased our
gas-fired generation assets in markets that have well defined capacity markets leading to a more balanced revenue mix from the portfolio.
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So while 2015 will likely be the watershed year of change, there's a second wave of retirements that we see coming. With the declining reserve
margins, |SO-New England and PJM have both recognized the need for what we refer to as quality megawatts. These are megawatts that can be
relied upon for reliability to meet the most challenging events and conditions. These performance incentive reforms in.these two markets reward
the overachievers and it penalizes the underachievers.

So older assets, or assets that do not have certainty of fuel supply, or long ramping time, intermittent assets and demand response will be facing
increasing pressure to meet the same standards as traditional fossil fire generation and nuclear generation or be forced to exit the market.

They'll either need to exit the market due to lack of compensation or to avoid the risk of the penalties. So this is going to put additional pressure
on reserve margins henefiting generators like Dynegy that have a portfolio that can meet the stricter standards. We can capitalize on this through
better plan availability that Jeff will be covering later this morning and through lower-cost expansions and uprates, which both Hank and | will be
discussing.

So as | touched on earlier, our portfolio today has far greater an unequaled relative presence in PJM and ISO-New England, arguably the most
attractive markets for an IPP that's giving the market fundamentals and reforms that are underway. Qur expansion into these markets in advance
of the market reforms is very well-timed. In addition as Hank will cover, MISQ capacity remains tight and potentially may lead to capacity prices
clearing at administrative caps similar to what 150-New England experienced.

As compared to January of 2013, the demand for Dynegy capacity in MiSQ has significantly increased as has the prices the counterparties are willing”
to pay. If the overall system in MISO experiences a shortfall during the annual capacity auction, the administrative cap for MISO is about $250 per
megawatt day.

As | highlighted on the prior slide, Dynegy has a differential exposure versus its two closest peers to higher capacity revenues via our refative
pasition in PGM and ISO-New England while having no ERCOT exposure and minimal California exposure. And with approximately one-third of
our gross margin in 2016 coming from capacity revenues this allows us to carry a more open energy position, which is consistent with our view
that power price volatility should lead to higher energy revenues.

So when we originally launched PRIDE in 2011, we had a goal that was twofold. First, develop the internal skill sets to continuously innovate and
improve the efficiency of the Company and drive higher cash flows, which is different from cost-cutting programs that others pursue. The second
goal was to design and build a very scalable platform that could quickly absorb and serve as a platform for an expanding portfolio.

8y the end of 2015, the cumulative compilation of PRIDE to EBITDA will reach $218 million. With minimal investment required, PRIDE projects have
very compelling and very outsized returns and the doubling of our portfolio just two months ago offers areas of opportunities that we'll be
announcing new targets for later this year,

Carolyn will show how leveraging our scale has led to significant reductions in our overhead costs per megawatt hour generated.,

Theintegration of the Duke and ECP acquisitions is substantially complete, In just a couple of months, we absorbed two portfolios simuitaneously
doubling the size of the Company while continuously identifying synergies and capturing additional savings through PRIDE.

We had near flawless execution that we demonstrated our ability to quickly integrate and realize the benefit from these two transformative
acquisitions. Carolyn will provide a more in-depth review of the integration status, the benefits achieved and the statistics that illustrate our
accomplishments by our integration teams.

The glory part of M&A, which is the deal, isn't particularly unigue from one company to ancther. Anyone can pretty much buy assets. What separates
companies in an M&A process is the speed of the integration process and what happens after the deals close. At Dynegy we follow a very structured
approach to find synergy and PRIDE opportunities.
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We established a project in change management office to drive speed, to drive consistency and efficiency of the integration and we utilize dedicated,
trained internal resources to perform our PRIDE projects and to perform the integration rather than handing the keys over to consultants.

PRIDE and our synergy projects are continuously tracked; they're audited and the responsibilities are assigned to the highest levels in the Company,
50 the very individuals that are here with me today.

Reliability is a key focal point of our PRIDE efforts offering substantial upside through increased plan availability. Our units have been benchmarked
against similar units and we target top decile operating performance when compared to peer units. The Zimmer coal plant that we acquired from
Duke has the most potential gains that we can make through improved reliability. Our portfolio has locational advantages for fuel sourcing.

The gas fleet with its access to Marcellus and Utica gas procures a substantial portion of its natural gas requiremnents atlocations that have a negative
basis to Henry Hub which results in higher spark spreads. The coal portfolio also benefits from access to lower-cost fuel utilizing PRB and lllinois
basin coal as well as the favorable coal transportation contracts that we're able to negotiate with the rail companies as a result of our scale.

The Environmental Compliance rules recently, or about to be connected, that are the mostimpactful to the Company's assets and environmental
spend are the 316(b) Rule which deals with water intake, effluent limitation guidelines, which addresses wastewater streams and coal combustion
residuals rule for the treatment of handling of coal ash and ash impoundments. Jeff will provide the detailed discussion on the impact of these
rules and our compliance plans.

The expenditures associated with these rules will occur over many years and into the next decade. Over the next three years, the expenditures are
not significant and overall very manageable given the Company's outlook for free cash flow generation.

The portfolio's access to lower-cost fuels, greater exposure to capacity markets, cost and reliability benefits driven through PRIDE and manageable
CapEx spend results in positive free cash flow generation in a wide range of commodity environments. In the current commeodity environment,
our combined cycle units in PJM and 150-New England run as baseload units with high-capacity factors similar to our baseload coal unit,

Within PJM as gas prices climb from current levels, any reduction in the capacity factors of our combined cycle units will be offset by higher margins
from our coal fleet. And to the extent there are natural gas price declines, the spark spreads of the gas units in PJM would likely expand offsetting
lost margin from the coal units. The PJM portfolio as constructed imbeds a natural hedge providing protection in a falling commaodity environment.
The MISO coal fleet as in prior years continues to be the major beneficiary of rising natural gas prices.

As we assess our future capital allocation alternatives and plans, we do so with confidence of maintaining a strong balance sheet and liquidity
position that is within our targeted metrics with ample liquidity to meet our daily operating needs. Clint will address our balance sheet management
later in the presentation.

So as we evaluate capital allocation alternatives there are a series of low cost and high return expansions in uprates in our core markets. Dynegy
is GE's largest LTSA customer and we've developed a very effective partnering relationship with GE that has created several of these uprate
opportunities in our combined cycle fleet.

And within MISO, we are just days away from bringing 235 megawatts of combustion turbines online at a cost of less than 55 per KW. This is
comprised of five mothballed peaking units that were part of the IPH acquisition and they will be able to sell not only into the MISO market but
also to two ather adjacent markets.

In PJM, New York-150, and ISO-New England, several of our existing combined cycle units are set for uprates adding an additional 450 megawatts
at a fraction of new build costs and in significantly less time. In some instances, the capital that's associated with these uprates is deferred beyond

the completion of the yprate.

We recently acquired the development rights to Burke Hollow. It's a 750 megawatt fully permitted site that's on the same plot of land as our
Ontelaunee plant. No decision has been made at this time to initiate construction. Our immediate objective was to obtain the option as we assess
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the opportunity. Having an existing 550 megawatt unit on the same site brings economies of scale that no other competitor would have thus
presenting a very attractive investment apportunity for the Company to consider.

Much of the Company's success since 2013 can be attributed to the prudent allocation of capital and over the next three years we estimate that
as much as 52 billion of cash will be available for allocation. Safety, environmental and reliability investments remain a first order of altocation. Cur
PRIDE investment opportunities have very compelling IRRs and short payback periods and require limited capital investment.

The vast majority of the unallocated cash will be used for share repurchases or discretionary investments to the extent that the discretionary
investments have a return profile that exceads that of share repurchases on a risk-adjusted basis.

Debt levels witl continuously be managed to the targeted metrics that Clint will be covering and once we get through the summer season and the
upcoming <apacity auctions in PJM, we'll be better positioned to formally announce and initiate the first phase of our capital allocation plans.

While Dynegy's equity price has dramatically outperformed its two closest peers since the 2013 investor meeting, the ocutlock remains equally
bulkish. So when taking into consideration the markets that each of the companies have exposure to combined with the quality and the quantity
of the assets in these markets that Dynegy's valuation by comparison is inexpensive.

Thefree cash flow yield which potentially reaches the midteens provides a solid footing for further share price appreciation over the forecast period.

And Dynegy has becormne much more than a natural gas play and to iifustrate this on January 17, 2013, the [Valve 13] natural gas strip was $3.67
per million BTU. Today the settled [Valve} 15 natural gas strip is $2.86 per million BTU, which is 22% tower. Our equity perfermance over this same
timefrarne increased approximately 66% where the share price of our other two closest peer companies Calpine and NRG have essentially achieved
no price appreciation.

Our portfolio additions in attractive markets with locational advantage, generation asset retirements, capacity market reforms, our self-improvement
efforts through PRIDE and synergy capture are not dependent on natural gas to drive value. Earnings in free cash flow growth is being realized
from a series of different catalysts many of which have now been triggered.

And without new generation in the intermediate term to offset the retirements that are now occurring within our core markets, the fundamentals
for the Company are very promising. Our coal generation fleet continues to provide substantiat upside in a rising natural gas market where our
gas fleet with its locational advantages provides substantial cash flows in the current natural gas environment.

So as we go into the various presentations today, the theme of a transforming marketplace coupled with the regulatory environment will be
highlighted several times, Our portfolio has been shaped and positioned to be a beneficiary of these changes,

PRIDE continues on and later this year we will launch the next chapter of PRIDE with new targets and with upwards of $2 billion of cash expected
to be available for allocation over the next three years, we look to build on our track record of creating shareholder value by prudently allocating

capital to the best risk-adjusted return opportunities.

Now | will hand it over to Carolyn who will talk about the integration of synergies and PRIDE.

Carolyn Burke - Dynegy /Inc. - EVP, Business Operations & Systems

Good morning, everybody. My name is Carolyn Burke, | am currently the Executive Vice President for Business Operations and Systems. Most
recently though | ran the integration for the EquiPower and Duke assets and that along with PRIDE and the synergies is what | will be speaking to
you about today.

Now | know you'd like me to all just jump straight to the synergy numbers but please let me take you through our approach to the integrations. It
is because of the approach that we employed with the integration that we feel so confident in our ability to capture the synergies that we're
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announcing today. The primary reason many M&A deals do not deliver longer-term value is because they fail to integrate the hard assets, the
systems and the plants with the soft assets, the people and the process in a timely manner.

They fail to leverage the timing, momentum and excitement around a transaction, i.e., they just take too darn long. And when it takes too long, it
adds cost, it adds complexity and it adds uncertainty to an organization.

A couple of points on this slide that were particularly leveraging to us. Speed over elegance. We always planned for a December 1 Duke and a
January 1 EquiPower go live date. While aggressive, we were ready on those dates and the fact that we had more time simply meant that we were
mare ready.

We accelerated certain system conversions and shortened the transition service agreement with Duke from six months to three months. This not
only decreased the amount of cost by 50% to less than $3 million, but it accelerated the change in management that you need to achieve the
synergies. And it let us focus on exactly that, achieving synergies.

Dedicated IMQ teams; our first priority was maintaining our core business. We did not want the integration to distract us from running our legacy
plans and commercializing the assets with the same level of excellence that we did before the integration. As such, we set up dedicated teams to
focus on the integration and backfilled where necessary.

IT strategy; we actually defined our IT strategy during the due diligence period, i.e., before we even announced the acquisition in August.'A key
philosophy for us at Dynegy is one team and one goal and as an integration teamn, we added one system, We live by this religiously. We will not
maintain more than two systems for any significant period of time. It's costly, it prevents the changed management that you need and it does not
allow for a scalable platform for future growth. As of July 1, we will go down to just two duplicative systems and they will both be eliminated by
year end.

Slide 23 describe some of the activities and the goals of the integration team. We had one primary goal, no disruption to the business. And on day
one, our traders traded, our plants operated, the accountants started closing the books on Q1, and communications between the ISOs, the plants
and our commercial floor flowed smoothly. Yet behind the scenes, we had converted over 118 system applications, with just five applications not
fully converted. And again on July 1, we'll be down to twe.

On the employee front, we had on-boarded and trained nearly 1000 employees onto our platform and onto our systems and today we have a
retention rate of 99.4% and we intend to maintain that.

On the commercial side, we moved over 3000 trades and 150 wholesale contracts yet day one was like any other day and the last three months
have been just like that. Given this sort of seamless cut over, transition costs tend to be low and in this case again, less than $3 million.

This discipiine has also served us very well with our PRIDE program, which has reaped significant benefits to the bottom line. On slide 24, we show
the trends in O&M and G&A costs in 2010, the original baseline year for our PRIDE program through an average of our planning horizon, 2016 to
2018. From 2010 through 2013, we focused on streamlining our G&A costs through a variety of PRIDE initiatives.

We reduced our real estate footprint; we decreased our burden costs and we maintained a flat organizational structure. We've carried each one of
these initiatives through each acquisition and our overall G&A per megawatt hours has been reduced by 70%.

That same vigilance on cost effectiveness is applied to our O&M costs. Here too despite the swings in outage costs, the trend is favorable over the
2010 to the forecasted planning petiod. Similar to G&A spend, the initial O&M reductions were focused on reducing non-value added spend through
a variety of PRIDE programs.

We consolidated regional offices, we reduced plantinsurance premiums and property taxes, we renegotiated certain water contracts and we looked
at our outage spend very carefully. in 2014, we began to see the favorable impact of the increased scale with the IPH acquisition and in addition
to that, the successful renewal of our coal co union contract,
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In 2016 and beyond with the ECP and the Duke acquisitions, our portfolio and cost structure is benefiting from a less cost intensive gas fleet
balancing out our coal fleet and maintaining a relatively flat O&M cost structure,

Itis important to note that you do not see a 70% decrease in O&M like you do in the G&A. Rather we leverage our PRIDE savings to offset other
investments and other increases in our plants to maintain the reliability and safety and that's why you see a much more moderate 10% reduction
over the same time period.

So now | can move on to synergies. We are very pleased to announce that we have increased our EBITDA synergies today to $130 million, At the
time of the announcement, we had identified $40 million in EBITDA improvements and had assumed the elimination of all Duke corporate G&A.
The $90 million increase is driven primarily by the improved rail pricing at three of our coal plants as well as the assaciated gross margin from thase
plants thanks to the improved dispatch due to lower fuel costs.

Additionally, we have included approximately $20 millicn in gross margin from various uprates at our newly acquired PJM and New England-1SO
CCGT plant and another $10 million in gross margin due to the improved reliability at the acquired fleet.

Given the ongoing PRIDE program, we wanted to clarify how we’re managing synergies versus PRIDE. First, we're tracking synergies very similar
to PRIDE, fixed cash costs, gross margin improvements and one-time improvements in the balance sheet.

Synergies are improvements that will be realized during the time period of 2015 through 2018 and have been identified as of today, June 25, Now
we will of course continue to look for improvements in the newly combined businesses but any project that's identified after today will be labeled
PRIDE. And we will report progress on both our synergy targets and our PRIDE targets at the next earnings call. We will also announce PRIDE targets
at the third-quarter earnings call for 2016.

There are a number of projects that we have identified through the synergy program that have not yet been fully vetted or quantified at this paint.
Refined coal is a perfect example, We will bagin testing refined coal at the Ohio plants over the coming months. In 2014, refined coal brought $14
million of improved EBITDA to the IPH fleet and an additional $4 million to the coal co flest, again in 2014. In 2015, we're actually forecasting an
incremental $10 million of improvement to the coal co plant.

If testing proves out at the Ohio plants, we would announce that improvement through the PRIDE program. Other projects under study include
changing the fuel mix at our Ohio plants and reviewing the barge transportation rates,

Finally with the exception of the LTSAs, we have yet to complete our review of the combined fleets' purchasing power but we do know this, our
annual non-labor O&M and CapEx spend is nearly $650 million. If we target just 3% of that in savings, which is significantly below the benchmark
for most M&A transactions, we would be looking at another $20 millien of improvement. 50 more to come at the third quarter earnings call on
that.

Slide 26 provides a breakdown of the breadth and depth of the synergies. And again, | will just highlight a few things here. In the by source category,
the fuel and fuel transport includes the coal contracts and the improved dispatch that | spoke to earlier but it also includes improved gas contracts
and pipeline optimization projects. These savings are largely due to our increased purchasing power and taking advantage of the proximity of our
plant sites.

Procurement synergies are savings from renegotiating better rates at our plant insurance providers and our LTSA provider. With the LTSA
renegotiations, Marty Daley and his team have done an absolutely fantastic job in securing major savings for our newly acquired CCGT fleet. There's
a $9 million benefit in maintenance CapEx and O&M. There's another $10 million in improved gross margin from the increased dispatch thanks to
the lower cost structure and there's approximately $25 million in reduced future outage spend.

Additionally, collateral outstanding to our LTSA provider was reduced by $120 million, previously announced as part of our balance sheet target.

[¢=}
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Finally, by leveraging the combined fleet in the LTSA renegotiation, we are on track with 260 megawatts of uprate projects at our newly acquired
New England-ISQ and PJM gas plants. Hank will speak to those later in the presentation.

But please note any uprates associated with our legacy Dynegy plant will be part of the PRIDE program. They are not part of the synergy program.

The by status category, what does this mean? The 75% of our synergies are secured. That means all actions have been taken and there is little to
no risk that we will be able to achieve these synergies. We've signed new contracts, we've implemented any changes in our operating procedures
and we've received any necessary external or internal approvals.

The remaining 25% of the synergies we consider identified and in process. We have quantified the synergy and we've initiated steps to achieve it
but the synergy itself is dependent on forward pricing and the final favorable impact will not be known until sometime in the future; for instance,
the value of the uprates in the PJM performance capacity market.

Cost to achieve these synergies are reasonable. In 2015, approximately half of the $31 million is related to severance and the other half is related
to uprate CapEx. The balance in 2016 forward is all driven by uprate CapEx. The majority of our synergies requires little to no investment.

Soin closing, | just want to reiterate that we have executed on a very complex transaction, closing two transactions back-to-back with no disruption
to the business. We have leveraged our platform with the additional scale and we have confidence that it can manage the forecasted growth in
both our retail and our wholesale businesses, We are on target for $130 million in EBITDA and $375 million in balance sheet synergies, significantly
beating our earlier expectations and we will continue to carry on the work in our synergy program well inte 2016 and beyond with our PRIDE
program.

With that I'm going to turn it over to Mr. Julius Cox and he'lf cover regulatory policy.

Julius Cox - Dynegy inc. - CAQ

Thank you, Carolyn. Good marning, I'm Julius Cox, Dynegy's Chief Administrative Officer. Our approach to regulatory remains consistent. We want
to focus our efforts on helping to make appropriate environmental policies and advocating for canstructive market design, We accomplish this at
the federal, state and local levels through advocacy, outreach, education and by forming partnerships with our peers and other key stakeholders.

As this slide shows, there are a number of examples of how our regulatory efforts have had a positive impact on our business. We've been active
in both lllinois and Chic in terms of advocating against out-of-market subsidies,

In lllinois, we took on the responsibility to educate consumers and policymakers through our PR campaign and by putting boots on the ground at
the state capital. In April, Bob and our regulatory team met with state legislators. We wanted to provide a dissenting view to Exelon's request for
out-of-market subsidies, which we believe would have a destructive impact on the market. We've also proposed broader solutions for the state of
Winois, which 1 will cover a bit later,

In Ohio, we provided a drastically different and a much mare bullish view of their competitive market. We believe these efforts help to create an
extremely high approval bar for AEP and FE to overcome in their request for out-of-market PPAs,

In MISO, we're continuing to bring attention to the need for market reform. Our team has continued to educate stakeholders on a number of key
issues including the fact that electricity rates charged by regulated utilities include capacity costs of nearly $300 per megawatt day. We've also
worked to educate MISO and state officials with respect to the fact that while Zone 4 separated in the most recent MISO auction, the results are
very much consistent with competitive markets, including those in PIM.

Here's another way to think about how an effective regulatory function should set its priorities. We protect the interest of our business and investors
by making an impact on markets and policy matters that drive costs and revenues. Previously we've talked about our efforts and the potential
impact at Dynegy with respect to pending regulations, market design changes and supply/demand fundamentals.

O
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As this slide shows, a number of things that were previously unknown are now known. For example, we're now in the compliance stage for both
MATS and CCR and market design changes in PJM and 1S0-New England have now occurred. We want to ensure that competitive markets are
preserved and that environmental policies don't place an inappropriate burden on our business.

Let's talk about MATS for a moment. The only story with MATS is that there really is no story. As the chart on the right illustrates, the amount of
megawatts that are set to retire this year nearly equal the total number of megawatts retired in the previous three years combined. Additicnally,
plants located in PJM that are set to retire have not paiticipated in any recent forward capacity auctions.

Now the most recent information we have about MATS is that the Supreme Court ruling could be issued as early as this morning. But our belief is
that these plants have retired or soon will retire and we don't believe that the Supreme Court ruling will have a significant impact on this.

The real story with respect to plant retirements is that beyond MATS, as Hank will talk about a little bit later, is the second wave of retirements that
wiltbe driven by things like the risk of not performing in PJM under CP. For Dynegy, ourreliable and well-run fleet is set to capture the opportunities
MATS has created with respect to tightening energy and capacity markets.

We've included ELG here since the rule is not yet finalized. This serves as another illustration of where our repertory efforts are focused in helping
to develop appropriate policies, We're actively engaged in helping to shape the final ELG rule by providing comments to the US EPA and our
advocacy efforts through our trade associations, With ELG expected to be finalized in September, we will soon move to the compliance stage. In
a moment Jeff will provide an update on our spend profile and as he will show, we believe the assumptions we've made remain consistent with
prior expectations.

As currently proposed, the Clean Power Pian contains a number of points that we believe to be unworkable. For example, improving coal plant
heat rates by 6% is not technically feasible. Additionally, the plan would likely result in several unintended consequences with respect to state
emission limits. As this illustration tries to show, neighboring states like New Jersey and Pennsylvania have vastly different emission rates. Even
when you have plants on other side of the state line, they are separated by less than 10 miles.

Now that would actually benefit our Ontelaunee and Liberty plants that reside in Pennsylvania because they would be in a position to export power
into PJM. But the result of the current proposed emission limits will likely result in shifting generation and jobs from one state to another without
having much of an impact on lowering CO2 emissions.

With our reshaped portfolio - while the inconsistencies in the plan fail to be addressed, we are positioning Dynegy to manage any risk. With our
reshaped portfolio, a much larger percentage of our fleet is in areas like Pennsylvania and New England where we believe the emission limits can
be more reasonably met.

Additionally, our strategy for beneficial reuse of CCR serves as a program to offset CO2 emissions. And we continue to work within key states to
identify appropriate compliance pathways.

As Bob covered in his earlier remarks, with 90% of our generation in PJM, ISO-New England, New York and MiSO, Dynegy is the IPP best positioned
in the highest value markets. For regulatory, this heat map serves as a roadmap for how and where we should focus our time and resources. The
map helps to highlight gaps that we should be working to address in the markets where we operate.

Along those lines the next few slides talk about market design in the two markets we have our largest concentration of megawatts, that's PJM and
MISO.

As many anticipated a few weeks ago, FERC accepted Capacity Performance in PJM. Given our deep presence in PJM, it comes as no surprise that
we were strong proponents of CP. To this end along with one of our peers, we jointly filed comments in support of CP. We also met with FERC's
staff to discuss the proposal prior to its initial filing.
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Now there has been some concern abgut the impact the balancing factor would have on Capacity payments under CP. But even with a balancing
factor of 85%, the default offer cap is still likely to be more than $270 per megawatt day.

With our diverse and reliable portfolio in PJM, we're in a better position than any other IPP to capture the upside CP provides for reliable performance.

Here's where the leverage of our PJM portfolio is realized under CP. As you can see in this example, under a forced outage scenario that lasts 8
hours, an owner with a single plant faces a penalty of nearly $16 million. That penalty then gets shared as a bonus by plants that are over performing.

Under the same scenario if you have a portfolio of plants even with a plant that is underperforming, plants that are overperforming are in position
to receive a bonus. In this example, the overperforming plants share in the bonus which helps to offset the penalty incurred by Plant A,

Now there are countless scenarios under CP but the point here is that having more plants allows you to mitigate risk and provides more opportunities
to be rewarded.

It's also important to consider CP as a potential barrier to entry. Financing new build in PJM may be more difficult given the downside risk of not
performing under CP. And with our fléet of 60 units across PJM, we have a diverse and reliable portfolic that will mitigate risk and allow us to
capture additional opportunities for upside.

Let's shift gears and talk about MISQ. As you are likely aware, the MISO default offer cap link to PIMs RTC capacity price. For MISQ, this is meant to
represent the lost opportunity cost of not exporting capacity to PIM. As you can see on this slide, the starting point for MISO's 2016/2017 planning
year reference point is the RTO clearing price in PJM's base residual auction.

Now taking the current RTO clearing price for 2016/2017 and using last year's transmission cost of $19 per megawatt day, you get a reference price
of about $80 and a default offer cap of about $100 per megawatt day. But a few points to be made here.

First, either the incremental or the transition auction in PJM may clear above the BRA. And under the tariff, the MISO Market Monitor has the latitude
to reassess the reference price under a variety of circumstances.

Secondly, [as a net] increase we will request to make facility-based offers in excess of the cap and our commercial and regulatory teams are working
to evaluate the exemption request process.

Finally, as Hank will address in more detail, if reserved margins at MISO for the 2016, 2017 planning year continue to decrease and the system is
short, the actual clearing price of next year's auction could result in CONE, or nearly $250 per megawatt day.

We've been increasingly [commenting] to the market dynamics in MISO. llinols 1s the lone wolf in terms of market participants. Itis surrounded by
vertically integrated utilities in the other 14 MISO states. And as | mentioned earlier, regulated utilities in MISO earn on average more than $300
per megawatt day for capacity that's baked into their rates. These utilities do not rely on the auction as an economic mechanism. Instead, utilities
use the auction to balance load and demand, so they bid everything in at zero to ensure all megawatts clear the auction.

In Zone 4 as this chart iliustrates, we estimate our weighted average capacity price of less than $60 per megawatt day. But the real story here is
this, if you take the clearing price of $150 per megawatt day and southern lllinois, as well as the $136 per megawatt day in narthern lllinois PJM
and contrast that against the $300 per megawatt day that vertically integrated utilities are receiving for capacity, that's a signal that competitive
markets are actually resulting in lower prices for consumers, But it also highlights the inconsistency in the MISO market construct and we believe
that this uneven playing field has to be addressed.

Finally, despite the potential for reserve margin shortfalls, MISQ's capacity market does not send us effective signals to incent new build, Given
these factors in the longer term, the status quo market construct in lllinois needs to be improved. If lllinois wants to ensure that it has a [new]
generation at reasonable and just rates for both consumers and suppliers, we believe there are number of options that should be considered.
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Ninois is caught in the middle between a regulated utility model and a competitive market model. The current hybrid market construct faces a
number of challenges. Last week Bob spoke at MISO's annual meeting continuing to highlight these very same points and we will alsc outline
options that should be considered.

One such option would be for tllinois to move back to a fully reguiated modei. Obviously this is not our preferred option as we continue to believe
that competitive markets are more efficient and deliver the lowest cost to consumers. But you can't ignore the challenges of the hybrid model and
the increasing volatility it exposes consumers to.

Ideally lllinojs will move to a completely competitive market model and this could be accomplished in a couple different ways including by moving
southern lllinois into PJM. This would allow all of MISO to be on a vertically integrated model while also putting the entire state of lllinois under
the same market construct.

Another lllinois only solution would be to create a Zone 4 capacity construct and while there are a number of things to consider with pursuing this
path, it would serve to recagnize the unique and competitive nature of Zone 4 as campared to athers.

Under either scenario we believe that preserving competitive markets reward the most effective suppliers and results in lower prices for consumers.
And while we remain bullish about tightening capacity markets in lllinois, the status quo is not sustainable in the long run. If change doesn't occur,
the result will likely be increased risk of further retirements which will only serve to create even more volatility for consumers.

In closing, for Dynegy our regulatory rule is to advocate for constructive market design that supports competition. We protect the business by
engaging key stakeholders in developing policies that result in appropriate environmental regulations. We focus our efforts on the markets where
we operate like PJM and ISO-New England which provide for upside with their market design and in markets like MISO where we will continue to
encourage taking the necessary steps to address any gaps.

With that | wiil turn it over to Jeff Coyle to cover operations support.

Jeff Coyle - Dynegy inc. - VP Operations Support

Thank you, Julius. Good morning, everyone. I'm Jeff Coyle, Vice President of Operations Support. My team provides services to the generating fleets
in the areas of safety, environmental compliance, marketing of CCRs, and reliability and today | would like to give you our status and our plans in
these aregs,

Let me start with safety, which is our highest value at Dynegy. Dynegy has been on a track of improving performance in this area with an exception
in last year when we went from top quartile performance down to average performance in our industry. This was unacceptable to us and we've
invested significant effort to understand and to address the situation.

Our safety incidents continue to be mostly sprains and strains and most occur when employees are performing routine tasks, ones they do regularly
and repeatedly. We conclude that we do a pretty good job on the complex involved tasks that we do but sometimes we let our guard down on
the day-to-day activities. In response, we focused on complacency awareness and injury prevention for our personnel in our plants.

We've also addressed -- placed additional emphasis on summer preparation and winter preparation for safety in our plants. And as a result, we had
no weather-related incidents in the past year and for the first time in our recollection; no injuries from slips on ice and snow.

Another impartant initiative for us is obtaining voluntary or OSHA voluntary protection program status for our facilities. We presently have sixsites
with this certification, an additional six sites that have either made their appilication or in the process of application. We think this is important
because it requires plans to have and to demonstrate an exceilent program for safety and health that involves both management and employees.

Cnly a small percentage of power plants have this accreditation and they typically obtain a lost workday incident rate less than 50% of industry
averages.
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Today we're not yet achieving our goal of top decile safety performance but we do believe that we will get there with a consistent program of
continuous improvement and proactive efforts.

Let's turn to reliability. Reliability is also another key initiative for us. Our gas plants have performed very well in the area of reliability with historic
equivalent availability performance in the upper 80s and lower $0s and end market availability in the mid to upper 90s.

The units recently acquired from Duke and ECP also have a similar performance history. For this fleet, we're targeting equivalent availability to be
above 90% and end market availability to be 98% for both of these fleets, or all of these fleets through the end of the decade and we'll continue
to investin the units to achieve this objective.

Moving to coal, in 2014, coal segment performed a detailed benchmarking of their units against industry and determined that while some of the
units also performed very well against their peers, there were some opportunities on specific units. As a general rule, 90% equivalent availabliity
for coal-fired boilers constitutes top decile performance against their peers of similar size and type.

As a fleet, the coal co units have performed in the mid-80s. IPH units have performed typically in the low 80s and legacy Duke fleet in the low 70s.

Last year we looked and identified several high payback projects that we could advance into the year. IPH was in their first year as part of Dynegy
became much of that opportunity. From our initial work on this fleet, we saw equivalent availability improve by 3.4% over prior year results and
that translated to an improvement of more than $6 million for the remainder of the year.

As we move into 2015, it's easy to see the boiler tube leaks on our coal-fired boilers remain our greatest opportunity area with losses here three
times that of the next largest contributing factor. We calculate our opportunity costs for our fegacy Dynegy and IPH fleets in 2014 was in the range
of $44 million and of course this would maove higher with the new plant additions that we've recently made, We are responding to this opportunity
by working with the plants to perform a section-by-section review of each boiler to quantify the number, location and cause of the leaks that we've
had.

We will use this technical information along with our commercial and asset management teams to assure that we have our resources properly
prioritized and have the work reflected in our budgets and our outage schedules.

Additionally, our teams are exploring other timely repairs and operational changes to extend the life of equipment that will allow us to delay or
negate near-term capital expenditures and the associated outages that go with them.

Overall, we are targeting to get our coal-fired fleet to 90% equivalent availability by the end of this decade.

Last year we also rolled out a fleet initiative for gas and coal to improve preventative maintenance activities. We started with our highest priority
areas, which included safety, environmental compliance and critical equipment to assure we have right activities taking place in a timely manner.
And when we talk about the critical equipment, those are the pieces that if there were a failure would constitute immediate production loss, either
a forced outage or forced type of derate. '

We completed our first work in 2014 and in 2015 and years beyond, we just continue to drilt down further into our other systems and make our
preventative maintenance systems more robust.

Now maybe this all sounds a little basic and in some ways it is but it does take the coordinated efforts of many to get this right.
Moving to environmental compliance, certainly in years past our focus has been heavily weighted toward compliance with a myriad of federal and

state air in emissions regulations. We've invested in plant equipment and made operational changes and we're in compliance with the existing
major rules. This compliance extends to the plants that we recently acquired from Duke and ECP.
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Now our focus starts to turn to the three recent and pending ruies: 316(b), ELG and CCR. The rules themselves, 316(b), also known as the water
intake rule, is designed to protect aquatic organisms at plants that draw cooling water from lakes and rivers considered waters of the LS. This rule
was signed fast April and requires compliance within two years after each plant’s water discharge permit, known as the NPDS permit, is renewed,

Effluent Limitation Guidelines, what we call the ELG rule, sets more stringent guidelines on power plant water discharges. This rule has not been
signed yet though we expect signature to occur on or before September 30 of this year.

And the Coal Combustion Residuals rule, what we call CCR, was signed last December and published in the Federal Register this past April. This
rule regulates landfills and surface impoundiments that contain combustion residuals and also defines the beneficial reuse criteria for these products.

Let's dive a little deeper into each of the rules. 316(h); our view of this rule remains essentially the same as last year but there are some positive
aspects that I'd like to point out.

First, the majority of our fleet is already compliant. Our gas plants including our new acquisitions, utilize cooling towers and many take their makeup
from municipal water sources which makes them exempt from the rule. For our gas plants that do draw from waters of the US, we'll need to perform
some low-cost studies over the next few years but the draw rate and velocity of that water is so low that we don't anticipate any issues that will
requiré mitigation,

Additionaliy, our Moss Landing gas plant will be compliant with 316(b) as it will already comply with the'more stringent California Once-Through
Cooling rule.

In total our view is that nine of our 35 plants will require some level of capital expenditure. These are the coal-fired plants without cooling towers
located on lakes and rivers considered waters of the US. Last year at Investor Day, we estimated the cost of $50 million over a five-year period for
this work. This year we're reflecting $60 million over a seven-year period with most of that spend occurring after 2019.

The main change in our number is the addition of work at our Steward and Kincaid stations which were recently added to the portfolio.

ELG; our view of this rule also remains essentially unchanged from last year. We believe the rule will issue with language similar to previous guidance
provided by EPA. As a result of this, we also expect our compliance strategies to remain the same although we will have some additional work at
our newly acquired plants. This rule applies to all plants but we do not anticipate mitigation will be necessary at any of the gas facilities.

On the coal side, you'll see on the slide where we anticipate capital expenditures will be required. Most of the costs will be associated a conversion
of bottom ash conveyor systems from wet to dry operation on units that are greater than 400 megawatts in size. We'll also have some costs for
treatment of scrubber wastewater on the wet scrubber systems located on the Ohio facilities.

In addition, we have a number of smaller capital projects expected to be $2 million or less per site that are shown as red crosshatch on the chart.

Last year we were estimating $125 milllon over afive-year period for this work, This year we're estimating $290 million over an eight-year compiiance
period with most of that spend occurring between the years 2018 and 2023. Again the main difference is the work required at the acquired coal
plants.

The numbers in our budget exist today as engineering estimates and they are based on conservative assumptions. Once the rule is finalized, we'll
begin to perform the detailed engineering and we'll refine our costs accordingly. )

CCR; the clock for this rule began running on April 17 when it was published in the Federal Register. The final language in the rule allows us to
demonstrate compiiance of our impoundments for groundwater, location and structural safety requirements. Any site that meets the requirements
can continue to remain open and receive material.
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The slide on the screen shows the major milestones thatare in front of us. 2015 starts off very busy as we initiate the key monitoring, record-keeping
and reporting requirements. Qur preparations are already well underway and we're on track to complete all of this required work. We're also now
proceeding with analysis of structural integrity, groundwater and location restrictions that must be completed in years 2016 through 2018
respectively and we're also on schedule with this work.

So what does this mean for Dynegy? We have 46 CCR sites spread across our different coal plants. Three of these are closed or otherwise maintained
facilities and are exempt from the CCRrule, They require no additional action or spend. Eight are landfills, typically newer facilities with liners, They'll
need to go through the testing that was discussed on the prior slide but we believe they are low risk and will likely remain in service until they are
fully utilized and are closed according to their original schedule, 13 are inactive facilities.

And we have some flexibility here around their closure. We will have a decision point in October where we can either elect to close some of these
within three years to limit our ¢xposure to future monitoring and maintenance requirernents, or we can just take them thraugh CCR analysis.

And then finally, we have the 22 active surface impoundments that are receiving CCR products today. These plus any of the 13 inactive facilities
will go through the CCR analysis. Again, any site that passes its testing can remain open and continue to receive material,

If a site does not pass this testing, we have another decision point and can choose to either mitigate or proceed to close. At this time, we have not
reflected any doliars in our budget to mitigate the issues, Without the analysis in hand, we simply can't reasonably estimate these costs.

However, we may find that some mitigations are prudent and will allow the impoundments to stay open and defer the asset retirement obligations
for closure to a later time,

You can see we have a lot of work ahead of us and that's why we're are getting an early start on our testing. If we determine impoundments need
to close, we have time to mitigate or make alternative arrangements for the CCRs without the detrimentally impacting plant operations.

This next slide summarizes the key assumptions and points from the environmental secticn. Overall we're estimating approximately $108 million
of spend between years 2016 and 2018 and approximately $600 million in spend between years 2019 and 2023. These numbers contain our capital
spend plus our asset retirement obligations for closures of the landfills and surface impoundments. We think this contains conservative assumptions
and we may be able to reduce these project costs as we perform the detailed engineering.

We also believe the number of our impoundments will demonstrate compliance with the CCR rule and will be able to remain in service, And this
of course will allow the associated ARQO dollars to be shifted to a later time.

Coal combustion byproducts; before the acquisitions, our legacy Dynegy and IPH fleets produced about 1.5 million tons of coal combustion residuals
each year and we were recycling about 30% of that total. Last year we announced our plan to beneficially reuse 100% of our CCR production by
year 2020. This benefits us in multiple ways but especially by reducing the future cost for landfill construction and maintenance.

QOur new acquisitions complemant this strategy very well. Even though today's combined fleet produces 3.5 million tons of CCR annually, the group
is now recycling 56% of that total production, That's mostly fly ash and gypsum today. In comparison you can see that the industry average is in

the low to rmid 40s.

By realizing our goal and beneficially reusing that additional 44% on top of the 56% used already, we can avoid approximately $30 million per year
in future landfill construction, operation and eventual closure costs,

This year we expect to move at least 61% of our production and that represents 175,000 ton increase over last year and we'll keep stepping up
from there as we develop additional avenues in the market.

To do this we have recently developed a CCR marketing team and have charged them with improving our CCR utilization. We've also tasked this
team with the development of new product opportunities.
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Last year 1 alluded to a potential product opportunity during my presentation and I'm happy to report back to you today that we've just signed an
agreement with a third party to build a fly ash processing plant at our Duck Creek Station. We'll sell sur ash to this vendor and they'll mill it to
improve flow, strength and set time properties that are desired by the concrete industry. We believe this will help create a larger market demand
and more movement of product into the marketplace.

Construction Is slated to begin later this year and be in service by the second quarter of next year. Within three years, the vendor has committed
to take 80% of the fly ash generated by Duck Creek Station, This will be a first of a kind system in the Midwest and based on our experiences from

this system, we may also move ash from some of our other nearby plants through this facility.

Anotherexpected benefit to this work is the carbon offset. We anticipate this milled product canreplace up to 60% of Portland cement and concrete
and since the cement manufacturing process itself creates significant CO2, use of milled fly ash can reduce overail CO2 emissions.

In summary, our team is actively responding to the requirements of the new and pending CCR and water rules. We're developing plans for all of
our plant sites and we are on track with our planning and execution of the work. We don't envision any of these rules will negatively impact the
operation at any site. The expected spend is manageable and limited to the near-term.

And finally, our CCR marketing team benefits Dynegy by requiring fewer future landfills to be constructed, maintained and eventually closed.

With that, I will turn the podium back over to Bob.

Bob Flexon - Dynegy inc. - President & CEO

Thank you, Jeff. So what will do is we will spend about 15 minutes or so on Q&A that will follow it with a break. | would also say that available for
questions, we have Catherine Callaway, our General Counsel; Mario Alonso, who heads up strategy and M&A who we're not going to let answer
any questions; Dan Thompson, runs our coal operation and to my right we've got Dean Ellis who works with Julius on regulatory and Marty Daley,
wha does the gas operations.

So with that, | open it to the audience here for questions on the first half of the presentations.

QUESTIONS AND ANSWERS
Julien Dumoulin-Smith - - Apalyst

Good morning. Jylien (inaudibie) at [UBS]. So first to touch on the capacity market development, I'd be curious, what are your expectations on the
transition option. (inaudible) So I'd be curious what you expect for your portfolio, (inaudible) cleared, uncleared, etc.? And then on MISQ if you
could elaborate, what has enabled you to bid above the market level, if you could tatk a little bit to the strategy (inaudible)?

Bob Flexon - Dynegy inc. - President & CEO

Sure. On the capacity performance piece for PJM, Hank will get into more of that in his discussion. 1 think the high level response that I'd give you
on that is that we're doing an asset-by-asset review and where these things clear and the like will always depend on how peoplée approach the
auction and bidding behavior. For us we have to bid all of our units into the CP - the auction in 2018/2019, | guess for the transitional, it's voluntary
whether you do or whether you don't. We plan to certainly bid in the majority. There's certain units that have access to fuel issues, particularly
around the peaking units. And in any bids that we make for the capacity auction in 2018/2019 would be certainly risk adjusted.

A
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We'd have to look at it from a standpoint of there are certain units that if they are going to clear, it is going to require either a level of investment
or arisk premium in case it actually does clear. So a portion of our assets will be like that and if everybody takes a similar approach, then you would
expect that you'd get some significant uplift in the market.

If others are in there just as basically price takers and think we wilt play the odds and hopefully there's a shortage event and | don't get hit by it,
then you would have a very different result in the auction. But if you have a shortage event that lasts eight hours and you fail to perform, that's
roughly an $85 per megawatt day penalty. So call it 16 hours, you're at 170. So the risk penalties are very significant so our view is that we're going
1o take it very seriously on a risk adjusted approach on how we bid in assets and whether others do that or not, we'll see.

For the transition auction again, a majority of our assets will be bit into it, Hank will talk maybe a little bit more about that when we comne back to
that later on in the final Q&A session to follow up on that,

On MISO, as Julius highlighted that for next year the MISO limitation around the adjacent market tariff is $59 plus the transport to get the energy
in there, which if you do the math it's roughly $78 or so a megawatt day, would be the reference price. You can go for unit specific exemptions,
things like take Newton scrubber as an example that has a large CapEx spend coming its way, so you can build thatinto an exception reguest into
the Market Monitor.

And whether or not they approve it, it's up to them but we would look at each unit specifically as to its CapEx requirements, it's cash fiow and we
would make justification to the Market Monitor and they would have to decide | think within a certain period of time prior to the auction whether

or not we get the exemption to bid above or not.

Hank, is there anything you would add to that or Dean or Julius --7

Julien Dumoulin-Smith - - Analyst

Maybe a quick comment to go with that. How much of your capacity (inaudible) tricky but could potentially ¢lear the auction {inaudible)?

Bob Flexon - Dynegy Inc. - President & CEQ
Are you talking MISO?

Julien Dumoulin-Smith - - Analyst
MISO, exactly.

Bob Flexon - Dynegy Inc. - President & CEO

How much can potentially clear?

Julien Dumoulin-Smith - - Analyst

Yes, exactly. In terms of what commitments again versus retail obligations, etc., how much --?

Bob Flexon - Dynegy Inc. - President & CEQ

So | guess the length that we have right now for the capacity is about 80% or so for next year. Is it 60%, 80%?
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Unidentified Company Representative

Yes, it's 50% to 80%.

Bob Flexon - Dynegy Inc. - President & CEQ

If you think about IPH, IPH will have about 60% of its capacity spoken for via retail. And then the DMG fleet will be -- the legacy Dynegy coal plants
would be largely open. There are some bilaterals that have been done. IPH has some wholesale contracts but | think between the two fleets you
are probably around 60% -- 50%, 0% (inaudible) an auction. You look at this year we failed to clear about 3000 megawatts in the auction out of
6400 megawatts. I'd assume it would be somewhere in the same neighborhood as that.

Mark Fisher - AF Capital - Analyst

iMark Fisher] with [AF] Capital. On the compliance side, the timeline that you are doing, does that dictate or is it similar at all to prior compliance
deadlines where there are long lead times? In other words, is this something that your competitors are going to have to start thinking about for
upcoming auctions?

Bob Flexon - Dynegy inc. - President & CEO

Are you talking on the -- not the environmental compliance --?

Mark Fisher - AF Capital - Analyst

Yes, the three (multiple speakers) -

Bob Flexon - Dynegy Inc. - President & CEO

Oh, the environmental compliance. Yes, these are all dictated by statutory dates.

Mark Fisher - AF Capital - Analyst

In terms of spending though, are these similar lead-times that you've seen before?

Bob Flexon - Dynegy Inc. - President & CEQ
Absolutely,

Eric Flown - Goldman Sachs - Apalyst

Eric [Flown] from Goldman Sachs Asset Management. A question on the slide 38. Can you help us bridge your guys' expectations for the MISO
reserve margin versus what came out two weeks ago as they are showing that that is probably not going to happen unti! 20207
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Bob Flexon - Dynegy Inc. - President & CEQ

I'll let Hank provide a little bit of additional color on this and again he goes into it in his sectfon but the high level is, MISO adjusted three things to
take a deficit to a small surplus. They did the pencil whipping where you take your reserve margin and you lower it 3 little bit, so that gives you a
little bit.

You take your demand growth and you lower it a little bit so that lowers demand and then they have capacity additions of about 3800 megawatts
or so and of that 3800 megawatts, half of it is the new nuclear unit being built in Detroit in two year's time. They haven't broken ground on it yet
so I'm going to put that in the somewhat skeptical category.

So you look at those three things, MISO is teetering on balance of whether or not they're going to have enough resources or not, and again there
is no price signal to build and the way that MISO works and Julius certainly was covering this in that the market design where you've got 14 regulated
states and you've got one that's a competitive state; the other regulated states they want to do their own resource planning.

And there really is nobody bringing the total picture together and the capacity auction within MISO has no economic incentive to actually spend
the price signal other event in central and southern lllinois, so there's really essentially no new build underway,

They've got afairly large queue, 63 gigs, | believe, of which | guess 18 or 19 have already been pulled out. But as far as the interconnection agreements,
which is kind of where the ones that are real, that's the 3800. So we just view that MISO is just teetering on the edge here and they're relying on a
lot of units that older peaking and the like, so we view that there's a real risk that the capacity is not going to be there on the highest demand days.

And even when | was at the MISO Annual Stakeholder meeting last week with the Market Monitors doing state-of-the-market report, he was
expressing his frustration with MISC that you're not doing anything to fix this capacity market, Theres no new price signals and if you look at the
highest demand days that they foresee after giving credit to demand response and everything else, their reserve margin is going to this summer
about 7%, 8%. :

So you think about forced outages and the like -- it's a precarious balance that MISO has created and it's only going to get tighter because really
there's nothing being built over the next several years there.

Greg Gordon - Evercore {51 - Analyst

Greg Gordon with Evercore ISl. On MISO and then back to PGM first, Julius, can you comment on the statements made by the lllinois — 1 think it
was the llinois Attorney General {inaudible) being unhappy with the auction and what the next steps might be in that if there will there be a new
process or not if there is (inaudible}?

Bob Flexon - Dynegy Inc. - President & CEQ

Ml jump in in front of Julius. The auction results and this slide illustrates it particularly well on page 38, that you've got a market where every other
surrounding state is incented to put their generation in at zero except for central and southern Illinois and this is where | think Exelon, Dynegy, the
legislature in Niinois and MISO need to come together and fix the market for central and southern lllinois. Otherwise as days go on, generation in
central and southern lilinois is such competitive disadvantage to those surrounding states it needs to be fixed. Otherwise central and southern
INinois are going to lose their tax base. They're going to lose a lot of jobs. You're going to see plants shutting down.

The Attorney General reaction to the auction where you suddenly see it going from whatever it was $16 a megawatt day to $150 and then they
look at these surrounding zones and they see $3 a megawatt day and they think ch my God, something must be dramatically wrong; and it is. It's
because these other 14 states ate getting $308 per megawatt day, That's where the complaint should be,

But people don't necessarily understand the market. it's a bit esoteric in the way it all comes together and so they want to make sure that -- in
deference to the Attorney General, she wants to make sure things were done the right way. We have experience working with Lisa Madigan; she
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wants to make sure that the proper procedures and protocols have all been followed, so they filed a complaint with FERC and we are going to
respond to that complaint [ guess in the next week or so.

Carolyn Burke - Dynegy Inc. - EVP, Business Operations & Systems
July 2.

Bob Flexon - Dynegy inc. - President & CEQ

July 2. But recall that both MISO and the independent Market Monitor, they're all over the whole bid process, the options, and they both have
declared that everything was done completely within the tariff. So | don't see any risk or any issue from FERC or anything that deals with this
particular auction. What it does serve is the catalyst - let's make sure we have a full discussion around the market design in central and southern
lllinois and | think there's a lot of parties interested in doing that now.

And at the MISO meeting last week, John Bair, who is the Prasident of MISO, made the comment we've got the attention, we know we need to fix
this -- let's go at it. They have proposals that they've made to Hlinois that deal with treating Zone 4 differently than the other zones where it's kind
of a PJM look-alike and it's probably the fastest thing you can do because actually moving to PJM would be much more involved and contentious
to get it there. :

So the fundamental issue is just you've got central and southern lllinois in the wrong market and we've got to do something to either synthetically
improve that or actually move it.

Greg Gordon - Evercore IS - Analyst

Thanks. Back to PJM, maybe just a question or clarification, (inaudible)

Jeff Cayle - Dyneqgy Inc. - VP Operations Support

| don't know if | understand the question. What type of unit?

Greg Gordon - Evercore 151 - Analyst

So Just within the (Inaudible) zone (inaudible) auction, the capacity price was [119), it was [59] (inaudible), but PJM has said that they are only going
to clear one price. And so at 49.999% CP you need a [mac] unit to clear, one would presumably have to be at least a modest premium to 119, Can
you comment on whether or not that's plausible?

Jeff Coyle - Dynegy Inc. - VP Operations Support

So the PGM rules are evolving as we speak. It's a very fluid situation and understanding from the meeting yesterday is consistent with yours that
there's going to be one price. They'll be no zonal separation. And forecasting capacity prices was complicated enaugh before all this and now that
-- but the volume part was pretty simple at least in our shop, we assumed all of our (inaudible) clear,

In the new environment you're not only trying to forecast pricing in a much more complex scenario where you can -- where you can (inaudible)
individual strategies to take on risk, you also have the added component of the volume question. So there's a wide range of outcomes in the
transitional auctions. We are going to know the answers to these things within five or six weeks and again | think the general view is that there is
potential uplift and possibly meaningful uplift for the RTO section and the zones properties may ar may not experience any uplift.
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Bob Flexan - Dynegy Inc. - President & CEQ

Greg, | don't see why it wouldn't be feasibie. There's a fairly large risk premium you need to build in. There's been changes in generation mix. PJM
West has had a lot of retirements. So again, it's all going to come down to bidding behavior but | don't see why it couldn't still continue to clear a
strong (inaudible).

Michael Lapides - Goldman Sachs - Analyst

Michael Lapides of Goldman Sachs on equity research. (multiple speakers) Real quickly changing topic or changing region a little bit, first of all,
New England. Where do you think we are in the cycle in New England given capacity prices cleared somewhere $9, $10, $11 a KW a month? Where
do you think we are -- trough, peak, middle of the cycle type deal? That's the first question. Second question, can you address your outlook and
more importantly your strateglc plans for the California fleet?

Bob Flexon - Dynegy Inc. - President & CEQ

Hank will go into ISO-New England. Il just give a real quick answer onit. 1 think ISO-New England in the —- we are there in the cycle | put us somewhere
between desperate and crisis. There's virtually no new generation being built. It's very hard to permit. If Northern Pass comes to fruition, it's going
to be trapped in a new northern zone and the reason zones are created is to incent generation where it's needed and it's needed in South East
Mass.

And with Brayton Point retiring, with Vermont and Yankee now out, I50-New England | think very concerned about reliability in meeting the
capacity needs in the southern portion, southeast portion of the state. Itis not looking any better. There hasn't been much — been cleared. | know
in our meetings with 150-New England they're concerned about liability and I think really the bellwether what tells you that is still they are doing
the out of market type mechanisms to try to drive reliability by making payments for having excess fuel on-site and the like to run units,

They're relying on 25% of their generation fleetis old peaking units. Soit's a very precarious situation in New England. | don't see it letting up any
time scon because there aren't any necessarily big solutions coming. When we see Brayton Point and when we think about operational expansion,
the kind of Brayton Point location as a Tier 2 for us, we've got some ideas for new generation and the like but that's a ways away. There just doesn't
seem to be a lot of generation coming in.

The other problem they have obviously, is getting pipeline capacity to actually get gas in during the winter because obviously that's utilized for
the home heating season, So | don't see the noise in New England letting up anytime soon. What was the other half of your question? Oh, California.

California, the main unknown for right now around Moss Landing continues to be the PG rate case and that process is ongoing and if it actually
goes to a full hearing that will take us into the fourth quarter, stretch into December. Hopefully at some point in time we will have a settlement
that we can negotiate with them. Right now they've been chviously very pre-occupied with bigger settlements that they're working on.

But that's kind of a real pivot point for us where that settlement goes off because -- or where the final rate case terms out -- but that ultimately
drives a significant value of Moss Landing in one direction or the other,

And the thing that we continue to put forth to the Governor and to the California Water Resource Board is the Moss Landing provides such a good
answer to the state of California to address their drought. You can see by ramping up Moss Landing just one or two, not even thinking about six
and seven, you can save 2 billion gallons of water a year if you cycle down some of the combined cycle units that use [uni water] and we've got
conversations done with the Agricultural Associations and trade groups out there and we're going ta cantinue ta push on it.

I don't know why California wouldn't jump on the opportunity to save 2 billion gallons of fresh water overnight. And it is something we're going
to try to push that through the political machines and bureaucracy that exists in these places but it's an incredible opportunity for California to
make a serious dent into some of water issues that they have out there.
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And again, we are compliant with 316(b) out there. We would even accelerate some of the final negotiated agreements that we've reached for the
Water Resource Board to extend the permit out there, so hopefully that get some traction out there and that would certainly drive some value with
Moss Landing as well.

Stacey Nemeroff - Bloomberg Intelligence - Analyst
Stacey Nemeroff, Bloomberg Intelligence. | have a question about potential further development or plant acquisitions and three specific types of
opportunities,

One, are you focused more exclusively on brownfield investments? Also you were speaking a lot about opportunity in the New England market
and Eversource. They've indicated they are divesting their New Hampshire portfolio, so wondering how you view that?

And then also are you potentially open to increasing your clean energy exposure? Other competitors both |PPs and hyper generators are pursuing
that or have indicated their openness to that.

Bob Flexon - Dynegy Inc. - President & CEQ

So ourfocus first on expansion, which | provided some early looks and Hank will talk more about it, has been expanding existing generation'capacity.
QOur alliance with GE has proven very beneficial and Marty gets certainly the lion's share of credit on that and what he's been able to work through
with GE. He's uprate the speed to market, very low cost on‘average, $200, $250 a KW versus new capacity would which cost $1200, $1300 a KW.
Time to market is quite quick,

So that's where our immediate focus is at. It's kind of our Tier 1 desire. In terms of renewables and Hiked the word that you use, | think the way that
we think about it is clean technology. We're looking at it a couple ways that on the renewable front, the only way that we would participate in
something like that is if there happened to be within one of our markets some renewables maybe coming off contract, if for some reason when it
came time to enter in some type of auction that makes more sense for us versus someone else.

And it is somewhat hard for me to see where that lies. | don't see any big jump into renewables. Maybe at one of cur sites in lllinois that has excess
land where you could do some type of PV application that would support Sheree's business in retail, maybe you could do that as part of growing
the retail business because there it makes sense.

But jumping into a commaodity renewable market or solar, that's not what we do. | think you see from our cost structure the things that Carolyn
covered, we place a premium on being lean, agile, low-cost and not a lot of overhead. And when you decide to jump into a new business that you
really have no core competency or no differential market advantage, you're geing to build a layer of hidden costs. That's Just not anything that |
want to within Dynegy or the Board has an appetite to do because it's just not who we are. So we want to bring an advantage.

So when you think about clean technology, there are developing technologies out there that we are very interested in. On $02 ernissions and
things of the like that are new technology that can lower your operating costs. So if we can find and develop with outsiders some new technologies
around emission reduction -- we're getting into now the kind of the new buzzword is retro-commissioning, we're doing a retro-commissioning
project at one of our plants where you lock at energy leakage, look at ways to run the plant more efficiently, things like that.

Jeff Coyle talked about the arrangement that we just had with an outside firm that has new milling technology for coal ash, so we can market more
of our coal ash, so things around clean technology | think is more of our sweet spot than just a general generic jumping into renewables and be a

me-too player and see a lot of cash leakage that | don't have any desire to see at this point.

50 we want to stay in our sweet spot, things that really help our partfolio,
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And regarding Eversource, in general around M&A we try to understand what's in the marketplace and what makes sense for our portfolic (inaudible)
and | don't necessarily have a view on those assets at this point in time only to say that we look at M&A in the context of our deployable balance
sheet capacity and disposable or discretionary cash.

And at this point given our portfolio construct, particularly as it relates to New England and PJM where we are the largest generator in terms of
combined cycle capacity relative to our market cap exposure to these two markets, I'm not in a real hurry to try to dilute that at all. | see that
deploying a lot of our cash -- and again call it on average $1.5 billion or so over the next three years of deployable cash, that's one-third of our

market cap, which could have significant value accretion for our shareholders,

S0 all of those things we have to take into consideration. | think it's our job to make sure that we evaluate all of the opportunities fully and come
out and say what's the best risk-adjusted return profile for this Company and decide at that point. So fairly long-winded (inaudible).

With that we'll take a 15-minute break and then we will come back and do the second half.

(Break in progress).

PRESENTATION
Bob Flexon - Dynegy Inc. - President & CEQ

All right, we are going to start off with the second half of the presentation. | would like to introduce Sheree Petrone whao is our EVP of Retail.

Sheree Petrone - Dynegy Inc. - EVP, Retail

Thanks, everyone, good morning. 5o last year the first successful year for retail, 1 am happy to report. And this year we are continuing to execute
the strategy that we have laid out for retail at the inception, which is to create value for our customers and our shareholders.

If you lock at the -- so we have three priorities for retail. And first, we are a marketer of our generation fleet. So, we work to fulfill the hedge objectives
set by the commercial team with forward sales that lock in value and reduce risk.

Second with the recent acquisition of Duke Energy retail, we continue to build a fuily integrated operation that generates profit on & standalone
basis.

And third, our marketing effort is focused on understanding customer priorities. This informs our decisions on the products and services we should
offer and also Dynegy's long-term strategy overall as a generator located in the communities we serve.

Now for a little more detail on each of these, first starting with risk reduction. We have played a key role in supporting the commercial strategy to
sell our MISO capacity through retail customer contracts. We have sold over 1,800 megawatts of capacity in Southern lllinais for planning year
2015-2016 which is about 28% of our available capacity. And this reduces the amount of capacity that alternatively we would have been a pricing
through the MISO auction.

In conjunction, retail energy sales are forecast to exceed 11,000 gigawatt hours in 2015 which equates to 70% of the expected generation of IPH.
As a generator we have a cost advantage when making offers to customers, first through the collateral efficiency that we create by linking retail
load with generation. And our estimate is about $0.25 per megawatt hour for this benefit.

And in addition, internal hedging transactions eliminate the wholesale premiums that are paid by generators and load serving entities that transact
independently in the market. This we estimate at a value of about $0.50 per megawatt hour. So, in total this results in about $20 million to $25
million in savings annually during the planning period.
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Now for a little bit more about the markets. The retail business aperates in both MISO and PJM and in Southern Winais we sell power under the
brand recognized by our communities, Homefield Energy. We serve just under 500,000 residential customers with fixed-price contracts and these
are consumers that live in communities that procure power through municipal aggregation programs,

In addition we serve about 11,000 commercial customers that consume about half -- 55% of the power we sell. As you can see, we are the largest
supplier in the MISQ Southern lllinois with 29% of the market and we have an average customer renewal rate in excess of 60%.

And we feel that this is really a unique point in time as our competitors are reevaluating their interest In retall and they are either exiting, scaling
back or consolidating, which gives us a great opportunity to grow.

In PJM we operate in Northern Illinois and Ohio and, as you can see, we are a relatively small player. We are now branding our expansion efforts
there as Dynegy Energy Services. Currently we serve just over 400,000 residential customers mostly through muni agg, municipal aggregation.
And in Ohio we do make some direct sales to mass-market customers through the use of digital campaigning.

Our C&l customers, numbering 19,000, consume about 70% of the power we sell. We see PJM as an opportunity for expansion now that we have
a larger generation footprint in lllinois, Ohio and Pennsylvania.

S0 a little bit more about the growth on the next slide. Qur growth strategy continues to focus on large volume transactions and they are the ones
that are less costly to acquire and sefve. So for C& customers that means leveraging our expertise in the wholesale markets to provide energy
offers that match a customer's risk profile.

For residential customers we work with a network of energy consuitants to create cost competitive offers in response to large RFPs. And in addition,
we are in the process of integrating our operations since we have added the Ohio business.

This we see as an opportunity to improve our operation, drive efficiencies, move to a standard platform and build common process across all of
the markets. And these efficiencies will allow us to maintain a low cost operating model to serve our customers.

As far as growing market share and our goals, so in Southern lllinois we have a three-year goal of reaching a 40% market share as we have plenty
of generation length available. And again, we have seen signs over the last 12 months of retraction from some of our competitors. And some of
these are the smaller market participants or those that don't have sufficient generation to back load.

And as t mentioned earlier, retailers backed by generation have a cost advantage over the suppliers that are paying whotesale premiums in the
market for load following energy products, especially post polar vortex.

In PJM we set an attainable three-year goal for sales in lllinois and Chio. Now with a much larger generation fleet and Dynegy's new entrance and
commitment to the retail market in Ohio, we are well-positioned to be much more competitive and win market share while cther suppliers are
reevaluating their retail business opportunity.

Now, this slide reflacts a conservative growth rate for a Ohio since it is a new market for us and we are rolling out a new brand. But we do see
opportunity for arowth there.

So how does thatimpact the financials? With afocus simply on expansion in our existing markets we are confident that volume growth s achievable
given the change in the competitive landscape and we can drive an increase in annual earnings.

And this projection is very reasonable in that it assumes prices will return to a more weather normal levels as our current contracts come up for
renewal, and that sales growth will occur quickly -- more quickly in the large C&I segments where margins are typically lower or through large
volume transactions like procurements for aggregate loads. We can be very competitive with the generation backed offers and it is really such an
efficient way to hedge our long position.
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Beyond our existing territories we are evaluating new markets for expansion, based on the number of criteria though to determine if there is really
afit. Sofirst it's whether we have generation significant enough to actually need a retail channel and that the generation infrastructure is in place
to manage risk associated with load following retail products.

In addition, there are other elements of the market that are important such as whether it is a pro competitive state and if utilities there facilitate
supplier choice with programs like purchase of receivables. And we alsc need to be confident that our offers would be competitive when compared
to other supplier offers, And also the residential market is certainly interesting to us where municipal aggregation opt out models are implemented.

So to summarize, the retail business continues to be an attractive channel to market for our generation. The changes we see in the competitive
landscape make growth and an expansion in PIM weli-timed. And finally, we are confident that the retail will contribute stable earnings throughout
the planning horizon, 5o now the long awaited Hank with the commercial presentation.

Hank Jones - Dynegy Inc. - Chief Commercial Officer

Thank you, Sheree for that introduction. My name is Hank Jones; | am the Chief Commercial Officer for Dynegy. Thank you all for being here today.

S0 as Bob mentioned in his opening comments, the power industry is facing profound structural changes that will have a lasting impact on reserve
margins and system dynamics for years to come. 48 gigawatts of dispatchable generation has beenretired or is scheduled to retire in New England,
PJM and MISO between 2010 and 2016.

In addition to the impact of this first wave of retirements, the system is experiencing a growing dependency on intermittent renewables and
unreliable Demand response resources, all of which is expected to lead to firming capacity prices and higher and more volatile energy prices.

Poor asset performance during the first quarter of 2014 was a wake-up call for those responsible for system reliability. As an example during peak
demand periods in January 2014, 20% of the generation capacity in PJM didn't perform.

Tight reserve margins coupled with poor reliability during high demand periods served as a catalyst for significant market design changes in New
England and PJM. Performance incentives and capacity performance were put in place to drive reliability investment or the replacement of
underperforming assets.

As a result of (technical difficulty) market design changes, older and less reliable assets are at a significant risk of retirement, with 10% to 15% of
the capacity in PJM and 25% of the capacity in New England identified as at risk.

Given the challenges facing new builds and the speed with which older, less reliable assets will retire under CP and PI, new build will struggle to
keep pace. For these reasons we expect tight reserve margins and the associated higher capacity and energy prices to persist for years to come,

Historical natural gas flows have changed dramatically over the past few years and have had a meaningful impact on power markets. A shortage
of takeaway capacity from the Marcellus Shale has resulted in depressed natural gas prices in the region.

As low regional natural gas prices place downward pressure on power prices and contribute to the retirement decisions of uneconomic assets,
they also result in expanding spark spreads for well-positioned CCGTs. As additional infrastructure is built to deliver this gas to other markets,
natural gas prices are projected to rise in the region.

Natural gas demand in the United States is expected to rise by 7 to 8 Bcf per day over the next four to five years providing additional support for
natural gas prices.

Dynegy has unrivaled access to inexpensive Marcellus gas at our combined cycle units in Ohig, Pennsylvania and New York which result in robust
spark spreads and provides a significant competitive advantage in PJM and New York,

]
THOMSTUN REUTERS STREETEVENTS | wawvr streetevents com | Contact Us
THOMSON REUTERS




JUNE 25, 2015 / 12:00PM, DYN - Dynegy Inc Corporate investor Day

As an example, this week we paid $1.30 1o $1.70 per MMBtu for gas delivered to our CCGTs in Chio and Pennsylvania while seliing on-peak power
at $40 to $55 per megawatt hour. Qur southern New England fleet has firm natural gas transportation agreements in place for 25% of their peak
demand and will be some of the first assets in New England to benefit from pending pipeline capacity expansions.

While low natural gas prices have put pressure on coal-fired generation economics, we are a low cost praducer in MISQ and PIM and are
well-positioned to weather the impact of low regional natural gas prices.

Through aggressive rail contract negotiations, coal sourcing, coal blending and the implementation of refined coal at our facilities in PJM and MISO,
we have achieved a low delivered cost of coal providing us with a $6 per megawatt hour fuel cost advantage in our PJM Ohio fleet versus eastern
coals and a fuel cost advantage of up to $3 per megawatt hour versus our peers in MISO.

In turning to slide 66, as you can see from the bar chart on the left, a disproportionately large arount of retirements in PJM and MISQ occur in 2015
with more to come next spring as a result of mass compliance deadlines. These retirements will have removed 15% of the capacity in ISO-New
England, PJM and MISO since 2010. Retirements are occurring not just in these three markets, but also in SPP and SERC for their tightening regional
supply balances.

The system's reliance on non-dispatchable capacity is growing at the same time that dispatchable assets are retiring. Wind and sclar generation
will comprise between 6% and 10% of the generation mixin New England, PJM and MISO by 2020. Randorm swings in output and the non-dispatchable
nature of wind and solar resources make them a poor substitute for dependable coal, gas-fired and nuclear generation.

There is no guarantee that intermittent resources will produce during peak demand events as the chart on the right illustrates. The vertical access
on the left and the biue line depict the peak load in PJM for the period from January 6 through January 9 of 2014. The vertical axis on the right and
the red line represent wind energy output in PJM during the same period.

As you can see, when temperatures dropped and demand was peaking wind output dropped dramatically. Dispatchable resources were called
upon to satisfy system reliability, This phenomenon will become more apparent and more impactful on energy prices as the system tightens up
in a post MATS environment.

Since 2010 Pamand response as asupply resource has grown substantially. DR and PJM has proven to be uneeliable when called upon. 70% of the
Demand response resources provided no reduction in load during PJM Demand response events in 2014.

These resources receive capacity payments in spite of their failure to perform during shortage events. Their inclusion in the capacity auction
effectively depressed capacity market cleating prices by 25% to 30% over the past several years. Due to market design changes DR will play a
limited role as a supply resource through auction.

Moving to slide 69. In Mew England, in addition to the tight reserve margins projected in planning year 2018-2019, an additiona! 5 gigawatts of
primarily oil fired steam units are at risk due to their inability to perform to P) standards. New builds are slow to arrive in New England due to
challenging permitting processes and the need for infrastructure build out.

We expect capacity prices in New England to remain firm and we have submitted transmission service requests for an incremental 100 megawatts
of low-cost up rates at our existing facilities that we expect to qualify as new capacity and be eligible for the seven-year lock to capitalize on tight
market canditions in FCA 10,

Imports alone will not solve new England's reserve market problem, Northern Pass is tentatively targeted for delivery in 2019 but still faces further
state regulatory approval before moving ahead. ISO-New England has proposed several capacity zones to stimulate investment where additional
generation resources are required and to discourage investment where it is not required.

The addition of Northern Pass in the proposed Northern Zone would likely cause the zone to separate and clear at a low price, This zonal construct
would trap Northem Pass and Casco Bay but would protect Dynegy's assets in southern New England.
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The full effect of match retirements is reflected in our projection of reserve margin shortfalls in over — of over 3 gigawatts in MISQ's North and
Central zones for planning your 2016-2017 which is next year's auction,

Given the vertical demand curve employed by MISO, a capacity shortfall in the system may result in a system-wide clearing price at CONE which
is estimated to be at 3250 per megawatt day. We do not envision a quick fix to MISO’s reserve margin shortfafl and it is unrealistic to expect enough
new build to enter the system to solve the shortfall until planning year 2018-2019 at the earliest.

As the MISO capacity market tightens up we have significant volume to place in the market. We continue to pursue transmission paths to export
MISO capacity to PTM for future planning years. We are exporting approximately 850 megawatts to PJM in planning your 2016-2017 and expect
to complete a transmission path for an additional 240 megawatts of exports from Joppa to PIM in planning year 2017-2018.

All of these MISO export volumes will qualify for capacity performance from PJM. Although the next significant retail sales opportunities are not
expected until this fall, we have sold incremental retail volume in Zone 4 over the past few weeks that incorporates updated market views on
capacity pricing,

We are also in active discussions with munis, co-ops and utilities throughout MISO regarding additional long-term structured transactions. We
recently closed an eight-year transaction at a weighted average capacity sales price of $3.82 per KW month or approximately $125 per megawatt
day. This is evidence of a promising trend with load serving entities in MISO continuing to secure capacity for the long-term.

A significant portion of the first wave of PJM retirements is located in Ohio, West Virginia and Western Pennsylvania and will precede the new build
response. 8 gigawatts of deactivations occurred in PJM since May 1 of this year alone. New builds are more heavily weighted towards the east and
will come into service over the next two to four years.

The evolving regional balances are constructive for Dynegy in that over 80% of our PJM capacity is located in the West. We see tightening supply
dynamics resulting from the first wave of retirements increasing the around-the-clock energy price in the AD Hub by $2 to $3 per megawatt hour.

We expect the first wave of generation retirements 1o raise energy prices not only in PJM but also in New England and MiSO as well. As the full
impact of asset retirements take hole, price scarcity premiums may be substantial and will become evident during high demand periods and system
shortage events possibly as early as this summer, but certainly by the surnmer of 2016.

Qur hedging strategy is driven by a balance between our market view and appropriate risk management practices to secure cash flow targets.
2016 hedge levels across the coal segment and [PH are at 30% to 40% and protect a portion of our coal fleet from the potential impact of lower
natural gas prices in the region.

Our coal segment now includes not only our DMG MISO assets, but also the recently acquired coal assets in PJM and New England. The gas segment
is substantially less hedged during this period to allow for appreciation in spark spreads as power markets tighten and gas prices remain under
pressure.

Our forward hedging percentages will increase as the prompt year approaches with IPH hedging activity driven by the retail sales cycle and the
coal and gas segments hedged opportunistically. Our position tn 2017 is largely open and reflects our bias that the structural changes we have
discussed will lead to higher energy prices and increased volatility that is yet to be recognized in forward markets.

Asyou can see from the bar charts depicting the various components of the supply stack in each of our three primary markets, intermittent resources
and DR make up a substantial portion of the reserve margin and their share of the asset base is growing. In 2020 without DR, PJM, MISC and New
England are actually short versus reserve margin targets.

In the CP and PI world not all megawatts are equal. A generator or supply resource collecting capacity payments will be held accountable for
performance. The new market design at PJM and New England will likely drive a second wave of retirements as non-reliable assets either can't
survive the penalty regime or price themselves out of the market during the auction,
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The chart on the left illustrates the 2014 forced outage rate by plant type in PJM. Each diamond on the chart represents a generating unit; the red
circle represents the capacity weighted average forced outage rate for each plant type. Combustion turbings and steam units account for 60% of
the installed capacity in PJM and experienced a weighted average forced outage rate of 18% and 15% respectively in 2014.

As you can see, there are a number of combustion turbines and steam units with substantially worse forced outage rates than the class average.
Without investment to increase the reliability of these assets a significant number of these at risk units will not survive in a CP environment because
they will no longer be able to collect a risk-free capacity payment from PJM.

Many of these retirement decisicns will be made prior to new build filling the gap which may prolong a period of tight reserve margins across the
system. As reserve margins tighten zonal balances within PJM become more critical. We have identified 10% to 15% of the capacity in the ComEd
and AEP zones as at risk due to age and performance characteristics.

Without reliability investrents or new build these zones may separate from the RTO in upcoming auctions. New England is faced with a similar
dynamic and an additional 5 gigawatts are at risk for retirement with the majority of these assets located in southern New England.

This projected second wave of retirements and asset replacements will be driven by an onerous penalty structure for nonperformance. Penalties
during shortage events in PJM are estimated to be $3,900 per megawatt hour and rising from $2,000 to $5,000 over time in New England.

At $3,900 per megawatt hour, with 16 hours of nonperformance in PJM during shortage events, the penalty payment is equivalent to 5170 per
megawatt day, which is close to the market consensus estimates for the CP clearing price in planning year 2018-2015. This means that the entire
CP payment can be lost in 16 hours of nonperfarmance during shortage events. In this type of environment the stakes are high and reliability,
critical mass and a diverse portfolio are critical to success.

Dynegy owns approximately 11 gigawatts of installed capacity in PJM and will import another 850 to 1,100 megawatts from MISO via firm transmission
paths. As the largest merchant owner of CCGTs in PJM, Dynegy is well positioned to benefit in a capacity performance market with a diverse and
reliable fleet consisting of over 60 generating units.

Dynegy's fleet performance is on par with the PJM average in 2014, Excluding Zimmer, which was previously limited to interruptible natural gas
supply for start-up fuel, the EFORd of Dynegy's coal units in PJM in 2014 was 13% versus the system average of 12% and 1% at our CCGTs versus
the system average of 4%.

Reliability initiatives such as winterizing exposed equipment, commissioning dual fuel start-up capability at Zimmer, developing altemative natural
gas pipeling supplies, and pursuing firm gas transportation and delivery options are underway to enhance our reliability and to position the fleet
for the capacity performance market.

Citing, permitting and financing challenges do not allow for a quick new build response. New entry faces significant hurdles and response time is
lagging the first wave of retirements, We expect new build to lag the timing of the second wave of retirements as well.

As an example of this lag time, in spite of the opportunity to lock in $9.55 per KW month for seven years, only 1,000 megawatts of new capacity
cleared the planning year 2018-2019 New England capacity auction. Historically PJM has only added 2 to 4 gigawatts of new capacity each year
and only 20% of announced new build actually ever gets built. 1t will be difficult to measurably accelerate this rate going forward.

While spark spreads in PJM are at historical highs it is difficult to fock in these rates beyond 2016, Additionally, the hefty collateral amounts required
of developers to guarantee potential CP penalties and the fact that CP payments are at risk further increases the cost of development projects and
serves as another hurdle for new entry.

Due to market design issues, the only new entry expected in MISQ is within regulated utilities outside of Zone 4 and there are only 2 gigawatts of
new build with interconnect agreements in place targeted for completion by 2019,
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We are implementing expansions and up-rates to our existing facilities with economics and speed to market that are far superior to new build
opportunities. We've identified over 645 megawatts of up-rates and expansions at our existing sites most of which come in service by the fall of
2016.

These up-ratesrange in cost from $5 per KW to activate combustion turbines in Southern lllinois to $200 to $400 per KW for up-ratesin the Northeast.
This compares to recently quoted new build CCGT cost of $1,100 1o $1,200 per KW in Eastern PJM,

260 megawatts of our up-rates are targeted in PJM with 210 megawatts expected to be in service by the fall of 2016. These up-rates will increase
the efficiency and the output of the plants and will qualify for capacity performance. We have submitted transmission service requests for 100
megawatts of up-rates at our facilities in New England.

We are confldent that the 70 megawatts of up-rates at Lakewood and Milford wilf not require significant transmission upgrades, will qualify as new
capacity in FCA 10 and will be eligible for the seven-year lockup for new capacity.

The expansion opportunity at Independence is expected to bring an additional 50 megawatts of energy producing capability to the plant and will
allow us to capitalize further on the strong spark spreads we regularly achieve at Independence.

At Joppa we are in the process of returning 235 megawatts of gas fired peakers to service at a cost of approximately $5 per KW, These megawatts
can be delivered to MiSO, TBA or KU via our EEl transmission system.

Additionally, we purchased Burke's Hollow as a potential development site adjacent to our Ontelaunee plant and will explore the possibility of
taking advantage of the synergies of co-locating a new CCGT next to Ontelaunee.

Summary, Dynegy is well-positioned with critical mass and a reliable and diverse generation fleet in markets where tight reserve margins are
expected to persist and guality of assets matters. We have a substantially open forward hedge position which reflects our view that the structural
changes facing the industry will result in meaningful increases in power prices.

Inexpensive Marcellus gas has changed power market dynamics and we are well positioned for the opportunities and the challenges it creates,
We have unrivaled access to Marcellus gas for a large portion of our fleet and we are a low cost producer of coal-fired energy in PJM and MISC.

While there are substantial barriers to new build, we are capitalizing on changing market conditions by adding up to 645 megawatts of expansions
and up-rates to our existing fleet at an average cost of $200 per KW in a fraction of the time it takes to bring on a greenfield project.

In summary, there are profound structural changes occurring across the power market and their impact is expected to persist in the form of
tightening reserve margins and increased capacity and energy prices for years to come. Dynegy is extremely well-positioned to benefit from these

market conditions now and into the next decade.

Thank you, and | will turn it over to Clint for our financial overview.

Clint Freeland - Dynegy Inc. - CFO

Thank you, Hank, and good morning, eéverybady. My name is Clint Freeland, | am the Chief Financial Officer at Dynegy. Over the past several years
the financial strategy of the Company has been focused on driving efficiency in the cost structure and the balance sheet of Dynegy, in building
and diversifying our sources of liquidity and generally positioning the Company to execute and growth initiatives should they arise.

Over that time frame we have made significant progress really on all fronts and today have a balance sheet that is strong and improving, a liquidity
profile that is sufficient for all current and future needs, a cost structure that is efficient and stable over time. And a balanced portfolio of assets
that generate significant gross margin across multiple markets,
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Now given many of the market dynamics that you just heard about, we expect Dynegy to generate significant EBITDA and free cash flow over the
next several years. And as a result, to have a significant amount of excess capital to allocate in the years to come.

Now while the Company has changed quite a bit over the past couple of years our approach to capital allocation has not. As we have said on a
number of occasions, the first call on capital at Dynegy is for our plants to ensure that the appropriate amount of investment is made in safety,
reliability and environmental compliance. We also prioritize our balance sheet and liquidity to be sure that the financial foundations of the Company
remain strong.

Mow from a balance sheet management standpoint, our longer-term goal or medium-term goal is to migrate to BB credit metrics over time and
we think that we are well-positioned to do that. And as we move forward we may look to refine our leverage profile from time to time, butin general
we are happy with where our balance sheet is and with where our liquidity is.

And what that means is that going forward the vast majority of the free cash flow generated by the Company should be available for intrinsic and
extrinsic investments or returning to capital to shareholders. And as we look to make those decisions we intend to use share buybacks, or the
economics associated with share buybacks, as the benchmark against which other uses or other investment opportunities are measured.

Now as you can see our focus on capital efficiency and allocation has resulted in a virtual doubling of Dynegy's return on invested capital over the
past couple years from 5.5% in 2013 to roughly 10.8% this year while at the same time driving down the cost of capital by roughly 250 basis points.

The main contributors to the improvement in ROIC are primarily our PRIDE program as well as the two most recent acquisitions that, when compared
against the amount of capital deployed, generate an ROIC of roughly 16%.

Now as I mentioned earlier, our medium-term goal is to migrate to BB credit metrics over time, and again | think we are well-positicned to do that.
As lwill get into in more detail in a moment, we expect to generate a significant amount of cash over the next several years sufficient to drive the
Company's net debt to adjusted EBITDA ratio down from 4.9 times today to somewhere in the mid 3 to mid 4 range.

Now, while | wouldn't expect to use a lot of our cash to delever the balance sheet to those levels, it does demonstrate the Company's ability to
manage its balance sheet to its target metrics.

Looking at the FFO to debt trajectory over the next several years, we may get to BB credit metrics over time naturaily through increased earnings.
That is something that we are going to need to keep our eye on, but be sure that we are always moving in the right direction from a balance sheet
management standpoint.

Now that was the DI balance sheet, but we also keep a close eye on the IPH balance sheet. And from everything that we have seen so far, the
financial outlogk for IPH has materially improved.

There are a number of reasons for that, including the forward sale of capacity into MISO and PJM, positive contributions from our retail business,
and a significant improvement in the cost structure of the subsidiary driven mainly by original transaction synergies, our PRIDE program, our new
rail agreements as well as lower corporate cost aliocations.

Now many of these items are in place today but will benefit IPH in coming years. 50 one of the things that we have done to try to capture this and
to demonstrate this is to put together a forecast for IPH that only looks at those items that are in place today. And that, together with the forward
curve, is the scenario that we call our current status case.

And as you can see under that very conservative case, the net debt to EBITDA for IPH over the next several years falls from about 8.8 times today
to roughly 5.5 times on average over that three-year window. And from an FFO to debt standpoint, the FFO to debt improves from roughly 2.2%
today to roughly 9.5% on average.
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Now to the extent that our retail business is able to renew its book of business and roll that forward, 10 the extent that we are able to sell more
capacity out of IPH, or to the extent that actual power prices materialize above the current forwards, all of those could be meaningfully accretive
to the financial profile of IPH.

Now 2018 and 2019 are critical years for IPH with a $300 million debt refinancing as well as a meaningful investmentin backend controls at Newton.
So we are keeping a very close eye on IPH's ability to meet these obligations, but so far, based on what we see today, we are encouraged.

Now historically we have spoken about needing to have roughly $600 million to $800 million in cash liquidity to run the business. And [ thought
it would be helpful to kind of break that down into kind of the largest components.

From a working capital standpeint the combined Company -- the combined Company's working capital needs are relatively steady throughout
the year, but can splke during the winter as fuel and power prices increase and become very volatile. So to demonstrate this we put together a pro
forma rolling four quarter look for the combined Company.

And as you can see, just this past winter as prices spiked working capital spiked for the combined Company. From peak to trough that is roughly
$150 million to $200 million. And again, this is something that we need to prepare for and manage to.

Now historically one of the most significant uses of the Cormpany's liquidity has been providing collateral to our natural gas supphers And with
the addition of so many natural gas plants in the most recent transactions that need is only increasing.

So to estimate what the collateral need for the combined Company going forward is, we put together a simulation for the combined fleet that
mimic the polar vortex to see how much collateral would we need to postin that situation. And the result of that analysis showed that we needed
roughly $650 million in collateral to post to our natural gas suppliers.

Now we would meet that in several different ways. First, we would max out the amount of first lien capacity that we have available for natural gas
purchases, Second, we would max out the amount of letters of credit that we would issue to our suppliers. And looking through our various supply
agreements that comes out to about $250 million. And then we would need to post cash for the balance which would be roughly 5200 million,

Now posting cash callateral to our natural gas suppliers isn't the only place where we post cash. We also post collateral against some of our hedge
positions on various exchanges that we use to manage our seasonal hedge position. Historically that amount for the legacy Di fleet was roughly
$50 million to $100 million and we estimate that on a go-forward basis for the combined Company that is roughly $100 million to $150 million.

And then finally, one of the areas that | don't think it gets a lot of attention is the lumpiness of our interest expense. Looking at our §5.1 billion
acquisition financing, interest expense payments are due every May 1 and November 1 of each year. And on our legacy DI debt interest payments
are due every June 1 and December 1 of each year.

And what that means is that every year there are two 30-day windows during shoulder periods when 5215 million in cash needs to go out of the
Company to service our debt.

So in total this gives you a sense of the building blocks of how we get to the $600 miilion to $800 million in cash. Now | would say that over time |
think there may be opportunities ta bring this down to manage this to a lower level and we certainly wili do that.

But even with all that said, given our current fiquidity position of roughly $1.5 billion, $600 million of which is in cash, | think our current liguidity
position is sufficient for all of our current and future needs.

Now for Dynegy there are four main areas of cash cost: G&A, O&M, CapEx and interest expense, And as you can see from the slide, all of these are
roughly stable over time. And what that means is that as the Company generates gross margin, and increasing levels of gross margin, that that
should fall directly to EBITDA free cash flow and capital available for allocation.
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Now as a result of the most recent fransactions Dynegy's gross margin is much more diversified and 1 would argue higher quality with roughly
one-third of our gross margin going forward coming from market capacity revenues versus only 129% just last year. And roughly two-thirds of our
gross margin going forward is coming from a diversified energy margin led by our PJM fleet.

Now there are a number of factors that influence our gross margin, one of the most significant of which is the price of natural gas. Now in the past
we have provided a sensitivity analysis showing thatfor every $1 change in the delivered price of natural gas that our EBITDA sensitivity was raughly
$360 million. .

Now that was based on an analysis that looked at how forward power prices and forward spark spreads responded to changes in the price of naturai
gas in the forward markets. And that was specific to the timeframe 2011 to 2014. We have since refreshed that analysis and rolled that timeframe
forward to 2013 to midyear 2015,

And what we have seen is that some of the correlations between the gas and power in that new timeframe have been weakening. And as a result
our sensitivity to a $1 change in the delivered price of natural gas has fallen to roughly $290 million.

Now in locking even further into the new timeframe between 2013 and 2015 there is a very important dynamic that is taking place that we are
seeing that investors need to keep their eye on. When you look at the sensitivity from year to year during that updated timeframe, the sensitivity
of our MISO fleet really doesn't change. When you look at our New England fleet the sensitivity really doesn't change.

But within that timeframe what we are seeing is a meaningful change in the sensitivity of our PJM fieet -- we tried to call that out at the bottom
left-hand part of the slide here, Just several years ago a $1 change in the delivered price of natural gas for the PJM fleet would have translated into
roughly $140 million to $160 million change in adjusted EBITDA, where in 2015, looking at 2016 forward, that sensitivity is only $10 million. So
obviously a significant change.

Now this is something worth keeping your eye on. Because to the extent that this dynamic continues, and it certainly can change and go the other
way, but to the extent that this continues it will bring down the overall sensitivity of the Company in natural gas over time as we roll the analysis
forward.

So now, while these are all of the relationships that are implied by the forward markets over the long-term, there are factors that can cause these
relationships to break down in the short-term, such as weather, leading to results that are different than what the sensitivity would suggest. And
that is exactly what we have seen over the last 910 12 months.

We originally initiated our 2015 guidance in August of 2014 and since that time the price of natural gas is come down significantly. But it hasn't
had a meaningful impact on our forecasted results for this year. And the reason why is that market heat rates this year have been significantly
higher than what has been implied in the forward markets historically.

So when using our sensitivities it is really important to really use them In two steps. First is to look at, in response to changes in gas, what our
sensitivities would imply because that is based on history and what has been implied in the forward markets over time.

But the second step is important as well -- look at what the current market is doing to see if those historic relationships are holding. If they are not
an adjustment needs to be made to take into account that there is a difference between how historic forward markets are moving versus today's
current markets. '

Now as the Company generates EBITDA and free cash flow on a go-forward basis, one of the largest assets of the Company will come into play, its
$3.5 billion net operating loss carry forward.

Based on current calculations, to the extent that the consolidated adjusted EBITDA at Dynegy over the next five years is on average over $1.1 billion
we will be a positive taxable income generator, that we would then be able to use our NOL to shield and protect us from being a significant federal
income tax payer.
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Now as we move forward taking into account all of the dynamics that you have heard this morning, we have updated our forecast for the 2016 to
2018 timeframe to provide investors with a better sense of the earnings power of the combined Company.

We have done that by really running two separate forecasts, the first is our base case which uses market power prices and market spark spreads,
as well as certain assumptions around unsold capacity and the PJM transitional auctions. And the second is our incremental case which uses our
internal view of power prices and spark spreads from 2016 to 2018,

Now based on these two scenarios we would expect for the Company to generate in total between 2016 and 2018 consolidated adjusted EBITDA
of $3.9 billion to $4.9 billion.

So as you can see, we believe there is meaningful earnings growth potential with the assets that we already have and with the stable cost structure
that we have in place for that to translate into significant free cash flow and capital available for allocation,

Now of the $3.9 billion to $4.2 billion in aggregate consalidated adjusted EBITDA, $600 million t¢ $700 million of that is at [PH. And IPH will use
that to pay its own interest expense, it is environmental and maintenance CapEx going forward.

Now given the ring fence nature of that subsidiary, any free cash flow generated during the period will remain at IPH and not be available at DI for
allocation. Of the remaining EBITDA generated by the coal and gas segments roughly $2.2 billion will be needed to pay our interest expense as
well as fund our maintenance and environmental CapEx and investments leaving roughly $1.1 billion to $2 billion in excess capital available for
allocation.

Now of this amount about $75 million will be needed to make mandatory principal repayments on our term loan, as well as pay dividends on our
mandatory preferred stock. And we're also evaluating, as you've heard this morning, incremental investments in both reliability and up-rates.

But those will need to be economically justified as part of our capital allocation program. But even with those investments being made, we still
expect a significant amount of capital to be available for allocation over the next several years.

So in summary, the financial foundation of the Company is strong and with the balance sheet, liquidity and cost structure of the Company where
it needs to be, we see Dynegy as being well-positioned to be a significant generator and allocator of capital in the future. And with that | will turn
it back over to Bob.

Bob Flexon - Dynegy Inc. - President & CEOQ

Thank you, Clint. Today -- we have covered a lot of ground today and | have tried to capture the themes on a conclusion slide - | won't go through
them all because | know it is quite busy. But | wanted to put generally the general takeaways that | think everybody should have from today's
session.

1 would also like to add that our investment thesis that | outlined at the very beginning remains constant, it is the same investor thesis that we had
when we first had our investor meeting back in January of 2013, And that is the retirement of base load generation that is happening across the
market, that is happening that is driven by economics along with the continuing flow of state and federal regulations that continue to impact
genaration agsets.

I think the new change that we have now going forward is how capacity performance or performance incentives is again going to change the mix
of generation assets with an obligation for quality megawatts and the implications of not meeting your delivery requirements during a declared
shortage event.

| would say now today that Dynegy's portfolio as reconstructed over the past couple of years is best positioned in these markets to meet these
obligations, And that combined with the cash flow generation prefile that we see for these assets.
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| would say today that our Dynegy is positioned better than it has ever been in the past, and that combined with our disciplined capital allocation
approach to the business | would say the outlook for the Company, for its stakeholders and for its shareholders has never been brighter.

I would also like to add before we go to the Q&A that part of the objective that we have coming to a meeting like this is for our shareholders to see
the full managerment team. And the team that has worked hard at pulling this information altogether.

We also have three members of our Board of Directors here, we have Paul Barbas, Hilary Ackerman and Jeff Stein — was here. Oh there he is, he's
hiding. 50 the takeaway that | want you te have from meeting the management team and several of the board members is that we have gota deep
bench, we've got a lot of talent in the Company throughout at all leveis.

The teamwork is excellent and it's those combination of factors that gives us the agility in the market to do things like announcing two acquisitions
on the same day, integrating them into the portfelio during the same time peried, having it fully integrated within two months, capturing the
synergies that we said we would capture.

It really is just a testament to the employees that we have and it starts Board of Directors all the way through the organization, we really have built
a great Company with a lot of great talented individuals and that is certainly important for us to demonstrate to our shareholders as well. And that
is part of our objective today as well as trying to be as transparent as we possibly can on the business for all of you.

5o at this point though 1would like to open up for the final Q&A session.| guess we have about 30 minutes or so, Andy, to go through that. 1should -
also add that this is Andy's last Investor Relations activity. He is switching jobs with Rodney McMahan who is over there very stressed (laughter).
Andy is a lot happier than Rodney,

QUESTIONS AND ANSWERS
Felix Carmen - Visium Asset Management - Analyst

Felix Carmen, Visium Asset Management. Can you share with us some of the assumptions that you are including in the $1.3 billion run rate, the
adjusted EBITDA? Maybe talk about what you are assurning for the incremental auctions in the 2018-2019 planning year.

Bob Flexon - Dynegy Inc. - President & CEO

Okay, and so the question is what are some of the assumptions built into the forecasted EBITDA over the timeframe and what are the assumptions
built around the transitional and the capacity performance options within PJM. Clint, do you want to --7

Clint Freeland - Dynegy Inc. - CFO

Yes, | will start off with and (inaudible} any additional (inaudible). Yes, so for the base case, as | mentioned, we use market curves for power prices
and spark spreads as of mid-May. For the unsold capacity we made certain assumptions around the transitional auctions, kind of working with the
commercial team.

We tried to be relatively conservative on the outcome of those auctions. Obviously we don't want to be too specific given that there is an auction
coming up in (inaudible). But | think we were -- there are a wide range of outcomes that are possible and we try to be kind of on the conservative

end of our expectations for the transitional auctions.

For the MISO capacity, in general t would say that the prices are expected in that base case are generally consistent with the most recent auction.
However, we do make certain assumptions on how much of that capacity actually clears. Again, | don't know if we can be more specific than that.
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We do assume that the retail book does roll forward at historic levels and then it is just a matter of —- then we also already have volume sold into
MISO, volume sold into PiM. And just how much of that amount that is left is sold at prices that roughly are equal to more recent [clearing in] MISO.

Bob Flexon - Dynegy Inc. - President & CEQ
And then maybe just one thing | would add that Sheree is experiencing in her business, our win rate on the Homefield Energy side has declined a
bit since what it was in the past and that is because we have a firm view on the value of our capacity in MISO.

And as part of our retail bidding processes, we take that view on value, which is similar to recent auction clears, that that is the value of the capacity
in MISO and that is builtinto the forecast as well.

Unidentified Audience Member

And just one follow-up question maybe to kind of help gauge our expectation. Do you have maybe perhaps a sensitivity for maybe every §10
deviation from the current PJM [clearance] price of 1207 What would that translate into EBITDA?

Hank Jones - Dynegy Inc. - Chief Commercial Officer

| think -- and check me on this, but | think the sensitivity is that for every -- assuming that the entire fleet clears that for every $10 change it is $40
million in EBITDA?

Clint Freeland - Dynegy Inc. - CFO

Yes, and a key assumption there is that if every megawatt were to clear a $10 upliftis (multiple speakers).

Unidentified Audience Member

All right, 0 a quick question, | will try to be clear, So with regards to the IPH portfolic, is that included -- | know in the SCF breakdown - is that
included in the $3.9 billion to $4.9 billion, the IPH?

Clint Freeland - Dynegy Inc. - CFO

Yes.

Unidentified Audience Member

Itisindeed, okay, great. And then secondly more strategically, you've obviously got a couple deals off the ground. And | don't mean to be too early
about this, but how are you thinking strategically about deals going forward? And specifically in that regard, there is sort of a hole when it comes
to Texas and your positioning around the country. How do you think about that?

Bob Flexon - Dynegy Inc. - President & CEQ

I think our view on M&A processes as we go forward is much like we have {inaudible) in the past, and that Is to make sure we are really aware of
what is happening in the market there, Are portfolios coming to market? How they fit with us we would evaluate,
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We don't necessarily think we have any particular market restrictions. It is more around what is the best investment opportunity for the Company
when you look at all of the alternatives. What is different today versus a couple of years ago is we have critical scale, we have critical mass in the
markets where we want to be.

Certainly | am glad we didn't invest in ERCOT a couple of years ago. We went -- obviously PJM and ISO-New England. ERCOT has gotten certainly
over the past few years a lot less bullish than what it previously thought it was going to be. But it is up to us continually to look, evaluate, and
determine what is the bast use of our capital,

The urgency around mitigating the risk that we have with just one or two assets that we're really driving the cash flow is behind us. The risk of
carrying a subscale portfolio is behind us. And | think you see the value of leverage that - leveraging the scale that we have, So it is really just
opportunistic and what is the best use of our capital.

And there aren't as many opportunities as there were in the past. Again, we continue to evaluate and see -- { don't want to get specific to any
Company or any particular asset. But | wouldn't close the door on anything. Again, we just have to go through the evaluation and what is the best
thing to do for the Company, for the shareholders, and what's the best risk adjusted return that we can pursue.

Unidentified Audience Member
Great. And then perhaps another strategic question. Obviously a lot of legislative efforts Ohio, lilinois -~ focusing on Hllinois first. Can you comment

a little bit about your expectations on MISO capacity as it relates to what comes out of that process?

Specifically | suppose Clinton is a big wildcard as it would relate to capacity price expectations. How does that drive your thinking and then what
are your expectations at present in lllinois given where we are in that?

Bob Flexon - Dynegy inc. - President & CFO

So the question is around MISO capacity. We have gone through the auction, review is under way-and the like. So what is our expectation for MISO
capacity going forward? Certainly there is a number of dynamics at work. There is just the base fundamental of just how much capacity is within
MISO wide system,

Our theory around MISQ has always been more around the entire MISO, classic MISQ footprint than specifically to Zone 4. We just have continually
viewed that as we approached 2015, 2016, 2017 and 2018 that there could be a capacity shortfall due to retirements, And within MISO a fot of the
ane year MATS extensions were granted.

And MISO has another wave of retirements under MATS that will (inaudibie) the next or have an impact on the next capacity auction next March.
So there is further tightening there. And whether or not there would be enough resources, to be determined. As we talked about earlier this
morning, they have done some cosmetic things to change that around reserve margins, forecasted demand. But the fundamental issue in MISO
was nothing being built, stuff is being retired.

So | expect continuing tightness. Whether it gets to an administrative cap over the next year or two is to be seen, it Is very, very close to that. Right
now we do have the [attention] that Zone 4 is not designed properly.

As!mentioned earlier, John Bear at MISO has talked to lllinais about some specific potential redesign of Zone 4 to make it have a lot of characteristics
that we are iooking for, a three-year forward look, a sloping demand curve and the like -- make that specific to Zone 4 to get a better construct in
place.

How long it takes to get that into place will take some time, but we also have |llinois legislature certainly very much focused on this. What happens
to Clinton is the question mark {inaudibie). As Clinton retired do they need it for liability, how does that impact the auction process or again some
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open questions. 5o, to be seen, but | think the trend is just tighter and we are getting closer and closer to not having encugh reserve requirements
within MISQ,

Unidentified Audience Member

And then last little detail, mark-to-market on the portfolio versus the guidance? The date sent was May 13 versus today. Any sense on what that
delta would be, maybe that is a Clint question.

Clint Freeland - Dynegy Inc. - CFO

Yes and | don't have specific numbers, but certainly you have seen the curb curve weaken since the middle of May. But again, | think a lot of it has
to do with kind of weather expectations and certainly that can turn. So we tried not to kind of constantly mark that to market, but | think certainly
since that date we have seen some (inaudible).

Bab Flexon - Dynegy Inc. - President & CEO

We generate 120 million megawatt hours a year, right, so, moves a dollar and that dollar -- that could happen tomorrow. 5o this does have some
volatility to it (inaudible) turning around a little bit.

Unidentified Audience Member

1wanted to ask you about slide 77. The reserve margins there for Western PJM look a little lower than | recall PJM's forecast. Is that because of some
local transmission constraints or is there some other calculation that you are putting into it? [ am sorry if | am a little slow there, but it wasn't
completely clear to me on that. And if it is some adjustments that you guys had made --.

Unidentified Company Representative

(Inaudible - microphone inaccessible).

Bob Flexon - Dynegy Inc. - President & CEQ

So was that 707

Unidentified Company Representative

{Inaudible - microphone inaccassible).

Unidentified Audience Member

That's it, that's the one. So when | look at that, the Western PJM was 10%. Now just wondering is that because of some local transmission constraint
or were there some adjustments that you guys are making? And if you were to apply that adjustment, if that is what it is, to 2015-2016 what would
that be just so that we have some idea about what is going on there? That is the first question. - .
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And then the second question | have is associated with what you guys expect in terms of new entrants. You mentioned a few things, there are
some new barriers to entry, etc. But what are your expectations for the next BRA, roughly speaking, in August or whatever for new entrants to come
in given the new capacity performance stuff that we have here going on? If you guys could opine on that, that would be great.

Bob Flexon - Dynegy Inc. - President & CEQ

Yes, so, the first question that | think you asked was around Western PJM, what is the assumption, what is the assumption that's being built in there
in terms of the 10% capacity at risk with that?

Unidentified Audience Member

So the reserve margin looks like it is starting at 10% for 2015-2016 — 2016-2017, vight? And that is a little bit lower than what | generally think of
what PJM has got forecasted, right. So maybe you are taking out the (inaudible), | am not sure what is going on. But if you - if it is an adjustment
as opposed to maybe seme transmission constraint what would the impact — what would be (inaudible) now, in other words what is the reserve
margin?

Bob Flexon - Dynegy Inc. - President & CFO
Sure, 5o the starting point for 2016-2017 of 10% at Western PJM, what is behind that (inaudible)?

Hank Jones - Dynegy Inc. - Chief Commercial Officer

So, this is our internal analysis based on a potentially different geography than specific PIM zones. And | can't speak to how this would reflectin a
2015-2016 reserve margin case. The point of the graph is to suggest that there is substantial capacity at risk in the AEP zone and the ComEd zene
as a result of performance characteristics and age of the units. And if new build did not occur over time there is a substantial shortfall.

So | guess to your second question about our expectations on new build, there clearly are limitations in terms of the speed with which new capacity
comes into the system. We are not - it is logical that new builds should come into the system. That is how — that is why this market is set up this
way is to inspire investment. And we do expect new build to come, we just don't think it happens in one big slug.

It consistently (technical difficulty) 2 to 4 gigawatts a year across the whole system and that's a huge percentage of the volume that's - or of the
projects that are listed don't ever get built. But we do expect volume to come in. | think it's going to be hard to push it much faster than 2 to 4
gigawatts a year.

Unidentified Audience Membher

Okay, but just going back to the 10%, not to harp on this, but so when you say that the 10% is based on some specific area, are you guys backing
out Demand resporise or anything or are you just basically -- | mean because it just seems like a low number?

And | guess — | understand conceptually you are saying, hey, this could be a drop-off. But when you mention like a minus 10% reserve margin, |
mean is that — | mean — is it apples-to-apples with what PJM currently has forecasted or is it -- is this something more here. Do you follow what |
am saying?
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Hank Jones - Dynegy Inc. - Chief Commercial Officer

Yes, itis not apples-to-apples to what PJM forecasts. This is not a -- doesn't have a complicated algorithm for imports and exports out of the system.
This is reflecting -- one of the comments that | made was that 8 gigawatts was deactivated since May 1 simply in Ohio, West Virginia and Western
PA; most of that volume sits right there, So this is a reflection at a high level of all that capacity leaving the system.

Unidentified Audience Member

Oh, hi, itis Douglas, (inaudible) Capital. On page 36, maybe you could help me with that a bit. It is about the PJM capacity performance. And the
capacity payments, that is all very alluring. But the penalties seem very severe. ! mean eight hours, that is $0.10 a share based on the amount you
show.

How do you even model that? [ mean, it is a bad deal for bad operators, but it could be a bad deal for good operators too. | mean is there a force
majeure. What are the mitigating factors? Because you could give away a fot of money here.

Bob Flexon - Dynegy Inc. - President & CEQ

Yes, | will let either Hank or Julius {inaudible) talked about the force majeure component of it. But the point that we are really trying to highlight
from the slide as well around -- and for the folks on the webcast on page 36, talking about the penalty structure of CP,

If you are a single operator or if you are someone that wants to build a new unit within PJM, this is not necessarily a good thing. From a financing
standpeint on building a new unit lwould think you've got to put more equity at risk because your capacity payment now has become very variable
and potentially very punitive.

And ifyou are a single operator or you have a relatively small fleet with the penalty being at 1.5 times CONE | believe you can end up with negative
capacity payments in any given year. The advantage of our fleet is that we have 60 units, so you have risk diversification.

And there are times, particularly in a very high demand pericd, whether that could be in the summer where you have fee rates due to the temperature
of cooling water or whether that is in the winter when you have other issues with -- particularly sometimes when it is snow that creates clogging
in combined cycle intakes and the like where you get [D rates] or outages or the like.

That happens in spots of the fleet, it doesn't happen to the entire fleet. It is definitely a positive for us being that we have 60 units, But if you are
sitting there with just a couple of units, as we said, if the capacity market clears at 3170 a megawatt day you can lose that in one day. And then you
are going to go in the negative if it happens again.

PIM is forecasting approximately 30 hours -- shortage hours a year. And you can lose §170 a megawatt day in half of the time. So it is an interesting
structure that is going to put pressure on units. And if you are a generator that has mostly peaking units in that market as well, this is not the market
for you,

I mean if you have got a ramp time of 12 hours or something like that or you have got an LDC between you and your gas supply, that is your
problem, and it is not going to be a force majeure event. So if the plant is not there when called upon. Whether it is your fault that fuel is missing,
| presume also transmission outages, it is still you are wearing - you are virtually wearing every risk. Is there anything that is a force majeure event?

Unidentified Company Representative

Yes PJM has definitely tightened up the rules (inaudible) portfolio, graphically diverse, fuel diverse and (inaudible) reliability and also build that
risk into our offers.
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Unidentified Audience Member

But you are confident you can like model this | guess is it really the (multiple speakers)?

Bob Flexon - Dynegy inc. - President & CEO

We are confident what we can model is - and while we are looking at every single asset that we have, every single unit and modeting what is the
risk of them. We know there are certain coal units that are less reliable than others so they will be bid in differently.

We know that there is — we have got a couple of peaking assets that we would bid in differently. And we knqw we have certain combined cycle
units that have unfettered access to (inaudible) so they would be bid in differently. And each unit has 10 different bidding levels that you can
participate.

But we have asset managers in each of the markets working with Dan and Marty making sure we understand the capabilities of each asset, where
the vulnerabilities are and developing a bid strategy arcund it. And 1 say right now that is a work in progress, we don't have the answers yet. To
your point, we are doing some very detailed modeling and analysis and scenario planning around that.

Hank Janes - Dynegy Inc. - Chief Commercial Officer

Can | make a comment, Bob? Can I make a quick comment? So just to be clear, the optimization of this wouldn't necessarily be that all your volumes
cleared CP. In fact, that would not be the optimal scenario. Your pricing and risk and at a evel which you are abie to invest based on the premiums
you receive,

But there is a tradeoff between volumes we will offer in pairs, a base auction price and a CP auction price. So | think there is -- want to make sure
there is no misconception about that, that all the volume maore than likely will not clear CP.

Unidentified Audience Member

(Inaudible) from Deutsche Bank. Back to slide 77. {Inaudible) 1979 -- what percentage of the PJM capacity do you see at risk?

Bob Flexon - Dynegy Inc. - President & CEQ
Did you say 77 or 797

Unidentified Audience Member

Qur 77, your 79,

Bob Flexon - Dynegy Inc. - President & CEQ
Oh, I didn't realize they were different numbers. Oh, that is helpful (laughter).
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Unidentified Audience Member

So, the quastion was what percentage of PJM live capacity is at risk and also maybe related is how much is more targeted towards base capacity?
And that pool is only limited to 20%, 50 a lot more than that around (inaudible) presumably (inaudible).

Hank Jones - Dynegy inc. - Chief Commercial Officer

Sure, so the question was on slide 79, how much of the capacity in PJM is at risk for retirement. And I think that was the question. Our assessment
is that that number is 10% to 159%. It is based on what we know about the operational characteristics of sorme of the assets and the age of the assets.

And the view is that in the past they were collecting capacity rent with no obligation to perform. So no harm no foul if they didn't make it. And |
our view is that those assets will either appropriately price risk and be priced out of CP and possibly default to the base. Or they may in some cases
unwittingly or unfortunately clear at CP at a level that does not adequately compensate them for the risk.

i mean part of our assumption here is that under either scenario that the decision to cease operations at these facilities will occur before a new
build response ever makes it. Because you are either out of the auction and not collecting enough rent or you are getting a knockout blow in the
performance three years from now, And that is when you make the decisions to exitand itis presumably before new build is able ta come in behind,

Unidentified Audience Member

Just want to drill down specifically on your Ohio assets. | understand the advantage of where your plants are relative to very variable pipes. But if
we fast forward with all the new pipeline built, pipeline reversal, if suddenly we are in an environment where everyone has access to sub $2 gas,
what ts the risk?

What do you think about pricing in that environment? And if you could frame your answer in terms of how much coal generation is actually being
supplied into the market today? How much gas capacity is there in the very local markets that could potentially leapfrog any coal generation that
is still being done today?

Bab Flexon - Dynegy Inc. - President & CEO

I will start and then let Hank tag on. But we expect over time as pipelines are built out, that differential advantage should narrow and the negative
{inaudible} should flatten out as pipeline capacity is built. Hank, | don't know if you have any specifics on the capacity.

Hank Jones - Dynegy inc. - Chief Commercial Officer

Sure, just to tag on to Bab's comment about the (inaudible} of the forward markets for Dominion South in calendar 2016 is just over a negative 51
versus Henry Hub and 2018 it's showing minus $0.70. So it is still viewed as a significant discount to gas at the Henry Hub in Louisiana, but the
logical expectation is that gas will be relieved and move out of the system.

There is a lot of factors that would tell us that $2 gas generically is an extreme case in the future given how much incremental consumption there
is expected to exports to Mexico, exports to LNG, increased petrochem demand and all the gas-fired assets that are going to replace the coal assets.
There is a huge uptick in gas demand over the next five years.

So I think that provides some support for that floor, presumably at a - if there was a sustained low cost price it would put a lot of pressure on coal
units. But | would say that today we're already experiencing lower than $2 gas up there. We had gas delivered to our facility over the five days of
this week at $1.30 to $1.70 per MMBtu. At the same time we are selling on-peak power at $45 plus or minus $5.
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So there is a huge spark spread, And what that tells me is that the system can't survive without coal being on the margin certain hours. There just
isn't encugh gas-fired generation to satisfy the system. So the coal units, the cost of those units keeps the power price up. As gas prices drop our
spark spreads expand.

| would expect that situation to be even mare pronaunced in the future as the system -- as retirements come into the systern. So | think there is an
extended -- we are already dealing with under $2 gas; | think there is an extended period of time here where the structural change overwhelms
the gas price issue. There is not going to be enough generation during peak times to keep us out of scarcity pricing events, is our view.

Bob Flexon - Dynegy Inc. - President & CFQ

As you said earlier, Hank, we had 8 gigawatts retire in the past month in Western PJM of coal.

Jeff Cramer - Morgan Stanley - Analyst

Thanks, Jeff Cramer with Morgan Stanley. Just shifting gears a little bit, just touching on IPH, obviously a pretty positive outiook here today. Just
curious what in your mind it would take to pull that into the broader Dynegy structure more formaily, maybe recognize some of the benefits and
what those benefits are,

And then, Clint, on the capital occasion it sounds like share repurchases are going to be a big focus. But you also mentioned balance sheet
improvements. Can you just kind of discuss what that might entail?

Bob Flexon - Dynegy Inc. - President & CEQ

Well, on the IPH structure ring fence, we have no near-term plans to do anything different with IPH. We have got to get through a few hurdies
along the way. We have got the Newton scrubber that needs to be built. The CapEx pull on that is in the -- towards the end of 2017 into 2018 and
2019, we have got the first tranche of debt to refiin 2018.

And then we have got to take a look at the environmental CapEx, which | think in Jeff's area he showed separately when you think about 316 Band
ELG and CCR that IPH is roughly — | think it was $230 million -- $250 million of CapEx in the later years.

But we will be exceedingly cautious about doing anything that could risk the Dynegy balance sheet. So we would have to see the capacity
expectations that we have come through, the energy price volatility or higher prices come through. And a clear path to refinancing the debt in
2018 and meeting our other obligations.

So we have got a ways go before that proves itself out. Certainly the outlook today has never been better for IPH and we want to see that continue
to go certainly in that direction as we enter these next couple of years, But there is no near-term plan necessarily to change the structure. Regarding
the other question around the debt management, Clint, over to you.

Clint Freeland - Dynegy Inc. - CFO

Yes, | would say that we don't have any specific plans to use any of the excess cash to pay down debt. My only comment around that we may look
to refine our leverage over time really is more going to be a function of kind of our future view on eamings and whether or not we are kind of
growing into the right statistics,

There are a couple of different ways that you can kind of achieve that BB credit metric goal. And if we are growing into the right statistics then |
am not sure that there is really anything to do as far as debt pay down. To the extent that that moderates some you may want to pay down a little
bit of debt over time.
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Again, | think we don't have any specific plans to do that, it is something that we are monitoring. But | think that is something that we will have to
consider again when we think about prioritization of our capital allocation program, we want to be sure that our balance sheet and our liquidity
is in the right place. And we will take a look at that over time to get the specific plans.

Mitchell Moss - L ord Abbett - Analyst

Mitchell Moss with Lord Abbett. Just a follow-up on the last question. So regarding IPH, does that mean that any excess cash generated we should
expect it will stay in the IPH bucket going forward?

Boh Flexon - Dynegy Inc. - President & CEO

Yes. So the question is with [PH any excess cash flow would stay there. And for the time being that should be the assumption you work under.
There is dividend blocks that the debt has already that prevented that we haven't met the threshold to clear those.

But | think in the capital allocation chart that Clint showed toward the end of this presentation the assumption around all of thatis that all the cash
generated IPH -- stayed with [PH to meet its obligations with really no support from the parent.

We still continue at the parent level, we see charges for the services that the corporate and operational support group provide. Historically that's:
been has been about $60 million a year now. With the expanded portfolic | think that drops to about $40 million a year. So that cash continually
flows just on a monthly basis to the parent. And that will continue.

Mitchell Moss - Lord Abbett - Analyst

And just when you think about the Ontelaunee expansion, brownfield expansion, what type of uplift or better power prices or margins are you
looking for to make that investment, to make that expansion?

Bob Flexon - Dynegy Inc. - President & CEQ

Well, on the expansion on the Ontelaunee site, having -- I don't know if you are familiar with the site. It's in (inaudible) for right outside of Reading.
And it is a piece of property that is vacant next to our plant, | mean it is contiguous, there is no separation by roads or anything that has been
developed by (inaudible), has full permits, everything it needs to start construction. We haven't necessarily evaluated at this point in time isita go
or no go to build,

The one thing that we felt strongly aboutis that that site that we share with all of our infrastructure, if anybody should have that property to develop
it should be us and recognizing the synergies. We haven't done the math around specifically what would the price have to be. Ithink more realistically
we would have to take kind of a view on the market. | think basically new build economics are roughly -- on a capacity performance level it's roughly
$170-ish. Is that fair, Mike, or a little --?

Unidentified Company Representative

For us.

Bob Flexon - Dynegy Inc. - President & CEQ

Yes, for us roughly $170 a megawatt debt. We still have to refine what capital cost would be. | think you have seen recent discussions in the market,
| guess PSEG talked about their — | think they quoted $1,200-$1,300 per KW construction,
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I would expect being that we have infrastructure to share that our costs would be below that. But we have to go through all that math to find out
where is 3 sweet spot on that and is that a better alternative to just buying basically the same capacity by buying back our shares. And that is what
that is going to have to compete against because that's a fairly intense capital outlay.

We would probably end of financing it -- a large portion of it at the corporate level, we would still have to decide whether thatis a good use of our
free cash flow or not. And that is something that we have got more work to do. We are nowhere near concluding on that. Again, we just wanted
to make sure that something is going to be built on that site that we are the ones that are in the best position to doiit.

Mitchell Moss - Lord Abbett - Analyst

Well, in some of those economics that you just mentioned, getting close to the new build, when { look at the incremental case, which is slide 94 or
96, is that -- is the incremental case reflecting something closer to some of those new build economics?

Bob Flexon - Dynegy Inc. - President & CEQ

I would say | just quoted $170, kind of a benchmark ;that we think about where we see new investments come in. | would say showing what are
probably more — our assumptions around that is it’s lower than that, it is embedded in this number.

Clint Freeland - Dynegy Inc. - CFO

What is embedded in the incremental case is our view of how our prices and spark spreads (inaudible).

Bob Flexon - Dynegy Inc. - President & CEQ

Sure, it is at the capacity performance, we have an assumption in there that is lower than the $170 that | quoted.

Clint Freeland - Dynegy Inc. - CFQ
That's right,

Bob Flexon - Dynegy inc. - President & CEO
{Inaudible),

Clint Freeland - Dynegy Inc. - CFO

Across the fleet.

Bob Flexon - Dynegy inc. - President & CEC
Yes.
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Greg Gordon - Evercore (5] - Analyst

It is Greg Gordon again, hi, Okay, you just kind of answered one of my questions. Roughly speaking, what is baked into the 1-3? Because therg is
sort of two levels (multiple speakers) vectors of exposure on CP what is the price going to be relative to what you have as placeholder and how
much --?

Do you expect as we move through the incremental auctions and through the BRA that you will give us a disclosure subsequent to each auction
or subsequent to all three auctions as to what percentage cleared and whether that price was meaningfully different from what you baked into
the guidance so we can adjust our expectations accordingly?

Bob Fiexon - Dynegy Inc, - President & CEQ

Yes, not to over commit at this point in time, but I would certainly hope we would be able to do that. We recognize, as Hank said, not all of the
assets should clear and we will risk adjust our bids. And | would expect we would get some level of transparency on how much cleared, how much
didn't, and we could talk about the (inaudible), what is embedded in there,

And | do think, to the extent you to have clearing prices, | would expect it would be higher than what is in those cases. But the time it comes to
clear and we reach the third-guarter call in November, we should be able to give some level of transparency and what is different than what we
assumed at the {inaudible). : :

Greg Gordon - Evercore {5} - Analyst
Awesome. And then one last question. The 2016 sensitivity that showed the $10 -- $10 million delta to $1 change in gas, is that simply just a linear
calculation? And is that overly simplistic as you get to different breakpoints in gas price?

For instance, this year in PJM we had a significant decline in gas without a commensurate decline in power as we hit that sort of coal floor and
spark spreads have widened. So if gas were to go up let's say $0.50 you might see spark spreads decline a lot but dark spreads not go up that much.

But if guys went up $1.25 you might have a much different response in the market as you get through certain breakpoints onwhere plants dispatch.
So does this scenario analysis take into account the potential nonlinearity of that or is it simply a linear calculation?

Hank Jones - Dynegy Inc. - Chief Commercial Officer

That is looking at how 2016 forwards have been trading during 2015. And s, to the extent that you do see a change in market dynamics as you
were just talking about, that would change that sensitivity, And so, that Is what | mentioned that this is what we are seeing, and it certainly could
go the other way. But it is something to keep your eye on as to whether or not that relationship continues to hold over time.

It very well may not. But that is something that we are seeing today, it is something that is affecting the sensitivity that we provided this morning.
But it is something to watch, because to the extent that it does go back the other way, we certainly will be picking that up as we update our
sensitivity, But | would not suggest to you, based on what we are seeing today, that that $10 million will necessarily always (inaudible).

Angie Storozynski - Macquarie - Analyst

Angie Storozynski, Macquarie. 50 | wanted to go back to slide 96, can we have apples-to-apples comparisons versus what you guys are showing
now, which includes the CP payment versus just pure play flat prices for capacity and forward observable curves? How much of this $1,300 in
EBITDA has in general for those unpriced products, so EP, MISO, you name it? Can you teli us if it's like $100 million, $200 million roughly?
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Clint Freeland - Dynegy Inc. - CFO

Yes, roughly speaking it is a couple hundred million on average each year.

Bob Flexon - Oynegy Inc. - President & CEO

Included in that is the {multiple speakers) MISO capacity.

Clint Freeland - Dynegy Inc. - CFO

MISO capacity, the PJM (inaudible) transitional auction, yes.

William Frohnhoefer - BTIG - Analyst

Okay. Okay. Secondly, for non-growth CapEx, so inclusive of all of the environmental CapEx, what is roughly the run rate in 2016 and beyond?

Bob Flexon - Dynegy inc. - President & CEO
The run rate of CapEx, roughly $250 million.

Clint Freeland - Dynegy Inc. - CFO

On a maintenance CapEx basis it is roughly $250 million and that may from year-te-year change as outages change over liability (inaudible).

Angie Storozynski - Macquarie - Analyst

But it doesn't include that environmental CapEx?

Clint Freeland - Dynegy Inc. - CFO
That is right, that does --.

Angie Storozynski - Macquarie - Analyst

That does nat include it. Okay.

Bob Flexon - Dynegy Inc. - President & CEQ

And Angie, in 2016 you will see in the appendix | think there is like an extra $50 million - $40 million to $50 million in there for reliability type
investments,
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Angie Storozynski - Macquarie - Analyst

Okay, and lastly, this notion that you guys are keeping your energy book open because you are bullish on energy prices. But you are also bullish
on capacity prices. So are you bullish on regional gas prices or are you trying to say that despite rising capacity payments and penalties associated
with those capacity payments you do not expect a contraction in heat rates?

Bob Flexon - Dynegy Inc. - President & CEQ

Angie, | will take the first shot at that and let Hank tag on after that. But our assumption, and | think what Hank tried to illustrate in his presentation,
is that we are not betting on gas doing anything different than what it has been doing.

But we have been building our portfelic around and assuming is that the supply-side continues to tighten and the type of assets that are leaving
versus the types that are coming in, the generation that's coming in, are very different.

And | think Hank illustrated during the polar vortex the response from wind. [ think he also fllustrated the response that Demand response - how
they have answered the bell with a 70% failure rate.

So what we see is there is going to be just points in time when the system is stressed, it's going to be tested like it hasn't been tested for a long
time. 8 gigs just feft in May out of Western PJM. MiSO in a high temperature environment has a reserve margin of 7% to 8% and that is counting
on 5 gigs of Demand respense showing up which MISO has no control on whatsoever,

So our fundamental thesis behind keeping the energy price portion open is that the supply-side is very different than what it has been and it is
going to be stressed, it is going to cause volatility.

And during those periods of volatility will be the time to layer on additional hedges, not when weather is soft and gas is kind of trading with the
malaise of the weather and the sentiment that we are going to have a cool summer or a warm winter, But when the system gets stressed is when
you will see us adding on positions. Hank, anything to add to that?

Hank Jones - Dynegy inc. - Chief Commercial Officer

No, thank you.

Unidentified Audience Member

One last one, | swear.

Bob Flexon - Dynegy Inc. - President & CEQ

How many questions does Julien get? Rule number two {laughter).

Julien Dumoulin-Smith - - Analyst

Quick clarification on the last one really, what is the profile of that [1.3]? You talk about an average over the next three years. Is it fairly flattish over
the next three years, the 1.3, or is there Contango built in there? Especially given the synergy targets you talked about, locking in capacity, hedges
ralling off, lots of different moving pieces. Net-net, what do you see?
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Bob Flexon - Dynegy Inc. - President & CEQ

I would say that there is some level of Contango but it is not meaningful. It is not a dramatic change from 2016 to 2018 in the base case. There is a
Contango to it, butitis not really significant.

Julien Dumoutin-Smith - - Analyst

Perhaps said differently, you have got $200 million -- or a couple hundred million every year in potential locked in -- or potential to be tocked in
capacity that we just spoke about 3 second ago.

Bob Flexon - Dynegy inc. - President & CEO
50 | guess | was talking to the overall number - not necessarily to the specific capacity component of that. | mean remember that over the next --

over that timeframe Brayton point is going out. You have got our California contract that is expiring at the end of 2016.

You have got a number of factars that are kind of coming out, but then there are other adjustments also coming in. So again, [ would say overall
that the trajectory, that there is a slight Contango to the numbers through time, but it is not a significant one.

Julien Dumoulin-Smith - - Analjyst

Right. So like less than $100 million or something like that?

Bob Flexon - Dynegy Inc. - President & CEG

1would say that is kind of a reasonable --.

Julien Dumoulin-Smith - - Analyst

Okay, great, thank you.

Unidentified Audience Member

Okay, thanks. | had a question about the retail business, maybe it is for Sheree and maybe Julius on the regulatory side. Obviously it is a much
smaller business than the commercial business. But it obviously has a strategic advantage, as you mentioned, with the load volume, the ability to
capture higher margins and the natural hedging.

So | am just curious about some of the risk and opportunities in that business. On the regulatory side, for example, are there any regulatory risks
in terms of potentially reducing competition? At the same time, | would see regulators might view it positively that you could potentially offer
lower prices or create an environment of lower prices for consumers. '

And then just -- obviously {inaudible) a smaller side of the business. Bob mentioned the potential to put the PB on some available space on the
lllinois site. 1 am just curious, is that part of your strategy of bundling services, is that kind of how you see that?

Bob Flexon - Dynegy Inc. - President & CEOQ

Sheree, did you catch all of it?
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Sheree Petrone - Dynegy Inc. - EVF, Retail

Yes. S¢ {inaudible) your first question was about regulation and whether or not there is any risk of reregulation or something like that in the retail
markets. 1 guess | would say that retail markets are successful because wholesale markets are and vice versa. So they go hand-in-hand.

Soto the extent thatwe have a lot of work that we are doing in the wholesale environment to protect the market, thatis very helpful to maintaining
a structure for the retail side. And we talk to the regulators quite often as well and in the markets where we compete the regulators and the states
are very interested in regulation. They see the value of competition to provide good price for customers.

And then the second question, as far as whether or not we get into clean energy products or such for retail customers, we sell a lot of RECs or
renewable energy credits to our retail customers that are voluntary purchases. There are certain communities that are extremely interested in
having green energy. So that is why we are looking on the strategic side about what sorts of things could we do as a generator in that space.

And we are not - we are probably not taking an approach that a lot of our competition does to really get into the customer side, sort of value
added products and services related to that are getting into rooftop solar or those sorts of things.

But we are trying to look at ways where our generation and the things that we can do to enhance our generation suite could add value to our
products that we offer to customers. So, we are thinking about it. We're just not quite sure how it fits with the generator because we are not
interested in some of those other types of things that retailers with a ot of value added services do.

Unidentified Audience Member

Thank you.

Bob Flexon - Dynegy Inc. - President & CEO

Thanks, Sheree. | mean retail or anything like that would have to compete against capital just like everything efse. Just because we like Sheree
doesn’t mean she has to get any special favors. Andy, how are we con time?

Andy Smith - Dynegy Inc. - Managing Director, IR

(inaudible) we have got time for one, maybe two more questions.

Bob Flexon - Dynegy Inc. - President & CEO

Okay. Anymore? A question up front.

Evan Kramer - Sifver Point - Analyst

Evan Kramer, Silver Point. You see from 2014 to your 2016 to 2018 estimated average that the Q&M per megawatt hours actually stepping up
despite the fact see synergies coming in and the price savings coming in. Is there still meaningful difference in the 0&M per megawatt hour on the
Duke and EPC side of the house versus the legacy Dynegy and IPH portfolio?
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Bob Flexon - Dynegy Inc, - President & CEO

I would say not so much on the ECP side of the house, maybe that is obviously heavy gas weighted and tends to have less. On the Duke or the coal
portfolio within the Duke assets is where more of the apportunity but certainly (inaudible). | don't know if there is any --.

Evan Kramer - Silver Point - Analyst

Could you speak to any specific numbers or -- at this time?

Bob Flexon - Dynegy Inc. - President & CEO

In terms of the cost per megawatt on [those deals]? Is there anything particular?

Sheree Petrone - Dynegy Inc, - EVP, Retail

No, 1 mean | do know we are looking specifically at Zimmer and -

Unidentified Company Representative

The liability issues at Zimmer in particular probably raise that level up a little bit.

Bob Flexon - Dyniegy Inc. - President & CEC

Yes and that is probably the biggest -- maybe the biggest impact of alk is just when you look at the denominatar, the liability hours should be much
higher. Because you take a couple of the units and have forced outages, right? We talked about Zimmer having some of the most opportunity of
the forced outage rate of 25%.

Unidentified Company Representative

North of 20%.

Bob Flexon - Dynegy inc. - President & CEQ
So that plant should not be having a planned availability factor of 70% which is where it is today. It should be up where the rest of the fleet is up
closer to 90%.

So | would say that the Duke portfolio historically has relied more on contractors than what we do, and that might have some cost impact. | think
the other element and probably the bigger half of it is the amount of megawatt hours you are getting out of the units.

Bob Flexon - Dynegy inc, - President & CEC

One final question? Maybe not. Again, ! would like to thank everybody for hanging in there with us and going through 100 plus PowerPoint slides.
We appreciate your support and attention. Thank you.
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Preface

i
The Annual Energy Outlook 2015 (AEO2015), prepared by the U.S. Energy information Administration (EIA), presents fong-term
annual projections of energy supply, demand, and prices through 2040. The projections, focused on U.S, energy markets, are
based on results from EIA’s National Energy Modeling System (NEMS). NEMS enables EIA to make projections under alternative,
internally-consistent sets of assumptions, the results of which are presented as cases. The analysis in AEO2015 focuses on six
cases; Reference case, Low and High Economic Growth cases, Low and High Oil Price cases, and High Qil and Gas Resource case.

For the first time, the Annual Energy Outlook (AEQ) is presented as a shorter edition under a newly adopted two-year release cycle.
With this approach, full editions and shorter editions of the AEC will be produced in alternating vears. This approach will allow
EIA to focus more resources on rapidly changing energy markets both in the United States and internationally and how they might
evolve over the next few years. The shorter edition of the AEQ includes a more limited number of model updates, predominantly
to reflect historical data updates and changes in legislation and regulation. The AEQ shorter editions will include this publication,
which discusses the Reference case and five alternative cases, and an accompanying Assumptions Report.} Other documentation—
including documentation for each of the NEMS modeis and a Retrospective Review—will be completed only in years when the full
edition of the AEQ is published,

This AEO2015 report includes the following major sections:
* Executive summary, highlighting key results of the projections
* Economic growth, discussing the economic outlooks completed for each of the AEQ2015 cases

* Energy prices, discussing trends in the markets and prices for crude oil, petroleum and other liquids,” natural gas, coal, and
electricity for each of the AEQ2015 cases

* Delivered energy consumption by sector, discussing energy consumption trends in the transportation, industrial, residential,
and commercial sectors

* Energy consumption by primary fuel, discussing trends in energy cansumption by fuel, including natural gas, renewables, coal,
nuclear, liquid biofuels, and oil and other liquids

* Energy intensity, examining trends in energy use per capita, energy use per 2009 dollar of gross domestic product (GDP), and
carbon dioxide (CO2) emissions per 2009 dolar of GDP

* Energy production, imports, and exports, examining production, impert, and export trends for petroleumn and other liquids,
natural gas, and coal

* Electricity generation, discussing trends in electricity generation by fuel and prime mover for each of the AEQ2015 cases
* Energy-related CO2 emissions, examining trends in CO2 emissions by sector and AEQ2075 case.

Summary tables for the six cases are provided in Appendixes A through D. Complete tables are available in a table browser on EIA's
website, at http.//www eia.gov/ciaf/aep/tablebrowser. Appendix E provides a short discussion of the major changes adopted in
AEQ2015 and a brief comparison of the AEC2015 and Annual Energy Outlook 2014 results. Appendix F provides a summary of the
regional formats, and Appendix G provides a summary of the energy conversion factors used in AEG2015,

The AEQ2015 projections are based generally on federal, state, and local laws and regulations in effect as of the end of October 2014,
The potential impacts of pending or proposed legislation, regulations, and standards (and sections of existing legislation that require
implementing regulations or funds that have not been appropriated) are not reflected in the projections {(for example, the proposed
Clean Power Plan®). In certain situations, however, where it is clear that a law or a regulation will take effect shortly after AEQ2015
is completed, it may be considered in the projection.

AED205 is published in accordance with Section 205¢ of the U.S. Department of Energy (DOE) Organization Act of 1977 (Public
Law 95-91), which reguires the EIA Administrator to prepare annual reports on trends and projections for energy use and supply.

U5, Energy Information Administration, Assumptions to the Annual Energy Outfook 2015, DOE/EIA-0554(2015) (Washington, DC, to be published),
http: /www eia.gov/forecasts/aeo/assumptions.

Hiquid fuels {or petroleurn and other liquids) include crude oil and products of petroleum refining, natural gas liquids, biofuels, and liquids derived from
other hydrocarbon sources (in¢luding coal-to-liquids and gas-to-liquids). :
3L).S. Environmenta! Protection Agency, "Carbon Pollution Emission Guidelines for Existing Stationary Sources: Electric Utility Generating Units," Federal
Register, pp. 34829-34958 (Washington, DC: June 18, 2014), https://www federalregister.gov/articles/2014/06/18,/2014-13726/carbon-pollution-
emission-guidelines-for-existing-stationary-sources-electric-utility-generating.

ii U.S. Energy information Administration | Annual Energy Outiook 2075


http://www.eia.gov/oiaf/aeQ/tablebrowser
http://www.eia.gov/forecasts/aeo/assumption5
http://www.federairegister.gov/articles/2014/06/t8/2Q14-13726/carbon-Dollution

Projections by EIA are not statements of what will happen but of what might happen, given the assumptions and
methodologies used for any particular case. The AEQ2015 Reference case projection is a business-as-usual trend estimate,
given known technology and technological and demographic trends. E!A explores the impacts of alternative assumptions
in other cases with different macroeconamic growth rates, world ol prices, and resource assumptions. The main cases
in AEO2015 generally assume that current laws and regulations are maintained throughout the projections. Thus, the
projections provide policy-neutral baselines that can be used to analyze policy initiatives.

While energy markets are complex, energy models are simplified representations of energy production and consumption,
regulations, and producer and consumer behavior. Projections are highly dependent on the data, methodologies, model
structures, and assumptions used in their development. Behaworal characterlstlcs are indicative of real-world tendenc;es
rather than representations of specific outcomes. .
Energy market projections are subject to much uncertainty. Many of the events that shape energy markets are random and
cannot be anticipated. In addition, future developments in technologies, demographics, and resources cannot be foreseen
_ with certairity. Some key uncertainties in the AEO2015 projections are addressed through alternative cases. :
EIA has endeavored to make these projections as objective, reliable, and useful as possible; however; . they shouid serve as
an adjunct to, not a'substitute for, a complete and focused analysis of public policy initiatives.

U.S. Energy Information Administration | Annual Energy Qutlook 2015
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Executive summary

Projections in the Annual Energy Outlook 2075 (AEO2015) focus on the factors expected to shape U.S. energy markets through
2040. The projections provide a basis for examination and discussion of energy market trends and serve as a starting point for
analysis of potential changes in U.S. energy policies, rules, and regulations, as well as the potential role of advanced technologies.

Key results from the AEQ2015 Reference and alternative cases include the following:

= The future path of crude oil and natural gas prices can vary substantially, depending on assumptions about the size of giobal
and domestic resources, demand for petroleum products and natural gas (particularly in non-Organization for Economic
Cooperation and Development {non-OECD) countries), levels of production, and supplies of other fuels. AEO2015 considers
these factors in examining alternative price and resource availability cases.

» Growthin U.S. energy production—led by crude oil and natural gas—and only modest growth in demand reduces YU.5. reliance on
imported energy supplies. Energy imports and exports come into balance in the United States starting in 2028 in the AEO2015
Reference case and in 2019 in the High Qil Price and High Oil and Gas Resource cases. Natural gas is the dominant U.S. energy
export, while liquid fuels? continue to be imported.

« Through 2020, strong growth in domestic crude oil production from tight formations leads to a decline in net petroleum imports
and growth in net petroleum product exports in all AEO2015 cases. In the High Oil and Gas Resource case, increased crude
production before 2020 results in increased processed condensate® exports. Slowing growth in domestic production after 2020
is offset by increased vehicle fuel economy standards that limit growth in domestic demand. The net import share of crude oil
and petroleum products supplied falls from 33% of total supply in 2013 to 17% of total supply in 2040 in the Reference case.
The United States becomes a net exporter of petroleum and other liquids after 2020 in the High Qil Price and High Oil and Gas
Resource cases because of greater U.S. crude oil production.

» The United States transitions from being a modest net importer of natural gas to a net exporter by 2017. U.S. export growth
continues after 2017, with net exports in 2040 ranging from 3.0 trillion cubic feet (Tcf) in the Low Qil Price case to 13.1 Tef in
the High Oil and Gas Resource case.

* Growth in crude oil and dry natural gas production varies significantly across oil and natural gas supply regions and cases,
forcing shifts in crude ofl and natural gas flows between U.S. regions, and requiring investment in or realignment of pipelines
and other midstream infrastructure.

= S, energy consumption grows at a modest rate over the AEQ2015 projection period, averaging 0.3%/year from 2013 through
2040 in the Reference case. A marginal decrease in transportation sector energy consumption contrasts with growth in most
other sectors. Declines in energy consumption tend to result from the adoption of more energy-efficient technologies and
existing policies that promote increased energy efficiency.

+ Growth in production of dry natural gas and natural gas plant liquids (NGPL) contributes to the expansion of several
manufacturing industries {such as bulk chemicals and primary metals) and the increased use of NGPL feedstocks in place of
petroleum-based naphtha’ feedstocks.

« Rising long-term natural gas prices, the high capital costs of new coal and nuciear generation capacity, state-levei policies, and
cost reductions for renewable generation in a market characterized by relatively slow electricity demand growth favor increased
use of renewables.

» Rising costs for electric power generation, transmission, and distribution, coupled with relatively slow growth of electricity
demand, produce an 18% increase in the average retajl price of electricity over the period from 2013 to 2040 in the AEO2015
Reference case, The AEQ2015 cases do not include the proposed Clean Power Plan.®

» Improved efficiency in the end-use sectors and a shift away from more carbon-intensive fuels help to stabilize U.5. energy-
related carbon dioxide (C02) emissions, which remain below the 2005 level through 2040.

5

The future path of crude oil prices can vary substantially, depending on assumptions about the size of the
resource and growth in demand, particularly in non-OECD countries

AEQ2015 considers a humber of factors related to the uncertainty of future crude oil prices, including changes in worldwide
dernand for petroleum products, crude oil production, and supplies of other liquid fuels. In all the AEQ2015 cases, the North Sea

ALiquid fuels (or petroleum and other liquids) includes crude oil and products of petroleum refining, natural gas fiquids, biofuels, and liguids derived
from other hydrocarbon saurces (including coal-to-liguids and gas-to-liquids).

SNet product imports includes trade in ¢rude oil and petroleum products.

5The U.S. Department of Commerce, Bureau of Industry and Security has determined that condensate which has been processed through a distillate
tower can be exported without licensing,

“Naphtha is a refined or semi-refined petroleurn fraction used in chemical feedstocks and many other petroleum products, For a complete definition,
see www.eia.gov/tools/glossary/index.cim?id=naphtha.

81).S. Environmental Protection Agency, "Carbon Pollution Emission Guidelines for Existing Stationary Sources: Electric Utility Generating Units,”
Federal Register, pp. 34829-34958 (Washington, DC: lune 18, 2014) https.//www.federaliegister.gov/articles/2014/06/18/2014-13726/carbon-

pollution-emission-guidelines-for-existing-stationary-sources-electric-utility-generating.
U.S. Energy Information Administration | Annual Energy Outlook 2015 ES-1
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Brent crude oil price reflects the world market price for light sweet crude, and all the cases account for market conditions in 2014,
including the 10% decline in the average Brent spot price to $97/barrel (bbl) in 2013 dollars.

In the AEQ2015 Reference case, continued growth in U.S. crude oil production contributes to a 43% decrease in the Brent crude
oil price, to $56/bbl in 2015 (Figure ES1). Prices rise steadily after 2015 in response to growth in demand from countries outside
the OECD; however, downward price pressure from continued increases in U.S. crude oil production keeps the Brent price below
$80/bbl through 2020. U.5. crude oil production starts to decline after 2020, but increased production from non-OECD countries
and from countries in the Organization of the Petroleum Exporting Countries (OPEC) contributes to the Brent price remaining
below $100/bbl through 2028 and limits the Brent price increase through 2040, when it reaches $141/bbl.

There is significant price variation in the alternative cases using different assumptions. In the Low Ofl Price case, the Brent price
drops to $52/bbl in 2015, 7% lower than in the Reference case, and reaches $76/bbl in 2040, 47% lower than in the Reference
case, largely as a result of lower non-OECD demand and higher upstream investment by OPEC. In the High Oil Price case, the
Brent price increases to $122/bbl in 2015 and to $252/bbl in 2040, largely in response to significantly lower OPEC production and
higher non-QOECD demand. In the High Qil and Gas Resource case, assumptions about overseas demand and supply decisions do
not vary from those in the Reference case, but U.S. crude oil production growth is significantly greater, resulting in lower U.S. net
imports of crude oil, and causing the Brent spot price to average $129/bbl in 2040, which is 8% lower than in the Reference case.

Future natural gas prices will be influenced by a number of factors, including oil prices, resource availability,
and demand for natural gas

Projections of natural gas prices are influenced by assumptions about ail prices, resource availability, and natural gas demand.
In the Reference case, the Henry Hub natural gas spot price (in 2013 dollars) rises from $3.69/million British thermal units (Btu)
in 2015 to $4.88/million Btu in 2020 and to $7.85/million Btu in 2040 (Figure ES2), as increased demand in domestic and
international markets leads to the production of increasingly expensive resources.

In the AEG2015 alternative cases, the Henry Hub natural gas spot price is lowest in the High Oil and Gas Resource case, which
assumes greater estimated ultimate recovery per well, closer well spacing, and greater gains in technological development. In the
High Oil and Gas Resource case, the Henry Hub natural gas spot price falls from $3.14/million Btu in 2015 to $3.12/million Btu in
2020 (36% below the Reference case price) before rising to $4.38/million Btu in 2040 (44% below the Reference case price).
Cumulative U.S. domestic dry natural gas production from 2015 to 2040 is 26% higher in the High Oil and Gas Resource case
than in the Reference case and is sufficient to meet rising domestic consumption and exports—both pipeline gas and liquefied
natural gas (LNG)—even as prices remain low.

Henry Hub natural gas spot prices are highest in the High Oil Price case, which assumes the same level of resource availability as the
AEQ2015 Reference case, but different Brent crude oil prices. The higher Brent crude ol prices in the High Oil Price case affect the
level of overseas demand for U.S. LNG exports, because international LNG contracts are often linked to crude oil prices—although the
linkage is expected to weaken with changing market conditions. When the Brent spot price rises in the High il Price case, world LNG
contracts that are linked to oil prices become relatively more competitive, making LNG exports from the United States more desirable.

In the High Qil Price case, the Henry Hub natural gas spot price remains close to the Reference case price through 2020; however,
higher overseas demand for U.S. LNG exports raises the average Henry Hub price to $10.63/million Btu in 2040, which is 35%

Figure ES1. North Sea Brent crude oil spot prices in Figure ES2. Average Henry Hub spot prices for
four cases, 2005-40 (2013 dollars per barrel) natural gas in four cases, 2005-40 (2013 dollars per
million Btu)
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above the Reference case price. Cumulative U.S. exports of LNG from 2015 to 2040 in the High Qil Price case are more than
twice those in the Reference case. The opposite occurs in the Low Qil Price case: low Brent crude oil prices cause oil-linked {.NG
contracts to become relatively less competitive and make U.5. LNG exports less desirable. Lower overseas demand for U.S. LNG
exports causes the average Henry Hub price to reach only $7.15/million Btu in 2040, 9% lower than in the Reference case.

Global growth and trade weaken beyond 2025, creating headwinds for U.S. export-oriented industries

In the AEQ2015 projections, growth In U.S, net exports contributes more to GDP growth than it has over the past 30 years (partially
due to & reduction in net energy imports); however, its impact diminishes in the later years of the projection, reflecting slowing
GDP growth in nations that are U.S. trading partners, along with the impacts of exchange rates and prices on trade. As economic
growth in the rest of the world slows (as shown in Table EST), so does U.S. export growth, with commensurate impacts on growth
in manufacturing output, particularly in the paper, chemicals, primary metals, and other energy-intensive industries. The impact
varies across industries.

Recent model revisions to the underlying industrial supply and demand relationships® have emphasized the importance of trade
to manufacturing industries, so that the composition of trade determines the level of industrial output. Consumer goods and
industrial supplies show higher levels of net export growth than other categories throughout the projection. The diminishing net
export growth in ali categories in the later years of the projection explains much of the leveling off of growth that occurs in some
trade-sensitive industries.

U.S. net energy imports decline and ultimately end,

Figure ES3. U.S. net energy imports in six cases,

2005-40 (quadrillion Btu)
4o History 2013 - Projctions
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largely in response to increased oil and dry natural
gas production

Energy imports and exports come into balance in the United
States in the AEQ2015 Reference case, starting in 2028. In
the High Oil Price and High Cil and Gas Resource cases, with
higher U.S. crude oil and dry natural gas production and lower
imports, the United States becomes a net exporter of energy
in 2019. In contrast, in the Low Oil Price case, the United States

remains a net energy importer through 2040 (Figure ES3).

10 Economic growth assumptions also affect the U.S. energy
R — trade balance. In the Low Economic Growth case, U.S. energy
imports are lower than in the Reference case, and the United
40 States becomes a net energy exporter in 2022. In the High
Economic Growth case, the United States remains a net

20 energy importer through 2040.
. . The share of 1otal U.S. energy production from crude oil and
30 — y High O.“ and G?S Reso?roe - lease condensate rises from 19% in 2013 to 25% in 2040 in
2005 2013 2020 2025 2030 2035 2040 the High Oil and Gas Resource case, as compared with no

Table ES1, Growth of trade-related factors in the Reference case, 1983-2040 (average annual percent change)

Measure 19":3';{3313 2013-20 2020-25 2025-30 2030-35 2035-40
U.S.GDP 2.8% 2.6% 25% 2.3% 2.2% 2.3%
U.S. GDP per capita 1.8% 1.8% 1.8% 1.6% 1.6% 1.8%
U.S. exports 6.1% 4.8% 6.2% 4.8% 4.5% 4.1%
U.S. imports 6.0% 4.6% 4.1% 3.7% 37% 3.7%
U.S. net export growth 0.1% 0.3% 21% 1.1% 0.8% 0.3%
Real GDP of OECD 2.4% 21% 1.9% 1.8% 1.7% 1.7%
trading partners

Real GDP of other 4.7% 4.3% 42% 37% 3.4% 3.2%

trading partners

Note: Major U.S. trading pariners include Australia, Canada, Switzerland, United Kingdom, Japan, Sweden, and the Eurozone. Other U.S.
trading partners include Argentina, Brazil, Chile, Columbia, Mexice, Hong Kong, Indonesia, India, Israel, South Korea, Malaysia, Philippines,
Russia, Saudi Arabia, Singapore, Thailand, Taiwan, and Venezuela.

SAEQ2015 incorporates the U.S. Bureau of Economic Analysis (BEA) updated 2007 input-output table, released at the end of December 2013. See U.S.
Department of Commerce, Bureau of Economic Analysis, “Industry Economic Accounts Information Guide (Washington, DC: December 18, 2014),
http: Ywww.bea.gov/industry/iedguide htm#aia.
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change in the Reference case. Dry natural gas production remains the largest contributor to total U.S. energy production through
2040 in all the AEO2015 cases, with a higher share in the High Oil and Gas Resource case {38%) than in the Reference case
(34%) and all other cases. in 2013, dry natural gas accounted for 30% of total U.S. energy production.

Coal's share of total UJ.S. energy production in the High Oil and Gas Resource case falls from 26% in 2073 to 15% in 2040. In the
Reference case and most of the other AEQ2015 cases, the coal share remains slightly above 20% of total U.S. energy production
through 2040; in the Low Oil Price case, with lower oif and gas production {evels, it remains essentially flat at 23% through 2040.

Continued strong growth in domestic production of crude oil from tight formations leads to a decline in net
imports of crude oil and petroleum products

U.S. crude oil production from tight formations leads the growth in total U.S. crude oil production in all the AEQ20715 cases. In the
Reference case, lower levels of domestic consumption of liquid fuels and higher levels of domestic production of crude oil push
the net import share of crude oil and petroleum products supplied down from 33% in 2013 to 17% in 2040 (Figure ES4).

In the High Qil Price and High Oil and Gas Resource cases, growth in tight oil production results in significantly higher levels of
total U.S. crude oil production than in the Reference case. Crude oil production in the High Qil and Gas Resource case increases
to 16.6 million barrels per day {bbl/d} in 2040, compared with a peak of 10.6 million bbl/d in 2020 in the Reference case. In the
High Oil Price case, production reaches a high of 13.0 million bbl/d in 2026, then declines to 9.9 million bbl/d in 2040 as a result of
earlier resource development. In the Low Qil Price case, U.S. crude oil production totals 7. million bbl/d in 2040. The United States
becomes a net petroleum exporter in 2021 in both the High Oil Price and High Oil and Gas Resource cases. With lower levels of
domestic production and higher domestic consumption in the Low Qil Price case, the net import share of total liquid fuels supply
increases to 36% of total domestic supply in 2040.

Net natural gas trade, including LNG exports, depends largely on the effects of resource levels and oil prices

In all the AEQ2015 cases, the United States transitions from a net importer of 1.3 Tef of natural gas in 2013 (5.5% of the 23.7 Tcf
delivered to consumers) to a net exporter in 2017. Net exports continue to grow after 2017, to a 2040 range between 3.0 Tcf in
the Low Qil Price case and 13.1 Tcf in the High Oil and Gas Resource case (Figure ES5).

In the Reference case, LNG exports reach 3.4 Tcf in 2030 and remain at that level through 2040, when they account for 46% of
total U.S. natural gas exports. The growth in U.S. LNG exports is supported by differences between international and domestic
natural gas prices. LNG supplied to international markets is primarily priced on the basis of world oil prices, among other factors.
This results in significantly higher prices for global LNG than for domestic natural gas supply, particularly in the near term.
However, the relationship between the price of international natural gas supplies and world oil prices is assumed to weaken later
in the projection period, in part as a result of growth in U.S. LNG export capacity. U.S. natural gas prices are determined primarily
by the availability and cost of domestic natural gas resources.

In the High Gil Price case, with higher world oil prices resulting in higher international natural gas prices, U.5. LNG exports climb
to 8.1 Tcf in 2033 and account for 73% of total U.S. natural gas exports in 2040. In the High Ol 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,

Figure ES4, Net crude oil and petroleum product Figure ES5. U.S. total net natural gas imports in four
imports as a percentage of U.S. product supplied in cases, 2005-440 (trillion cubic feet)
four cases, 2005-40 (percent)
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with lower world oil prices, U.S. LNG exports are less competitive and grow more slowly, to a peak of 0.8 Tcfin 2018, and account
for 13% of total U.5. natural gas exports in 2040.

Additional growth in net natural gas exports comes from growing natural gas pipeline exports to Mexico, which reach a high of
4.7 Tefin 2040 in the High Oil and Gas Resource case (compared with 0.7 Tef in 2013). In the High Oil Price case, U.S. natural gas
pipeline exports to Mexico peak at 2.2 Tcf in 2040, as higher domestic natural gas prices resulting from increased world demand
for LNG reduce the incentive to export natural gas via pipeline. Natural gas pipeline net imports from Canada remain below 2013
Jevels 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.

Regional variations in domestic crude oil and dry natural gas production can force significant shifts in crude

oil and natural gas flows between U.S. regions, requiring investment in or realignment of pipelines and other
midstream infrastructure

U.S. crude oil and dry natural gas production levels have increased rapidly in recent years, From 2008 to 2013, crude oil production
grew from 5.0 million bbl/d to 7.4 million bbl/d, and annual dry naturaf gas production grew from 20.2 Tcf to 24.3 Tcf. All the
AEQ2015 cases project continued growth in LS, dry natural gas production, whereas crude oil production continues to increase
but eventually declines in all cases except the High Oil and Gas Resource case. In most of the cases, Lower 48 onshore crude oil
production shows the strongest growth in the Dakotas/Rocky Mountains region (which includes the Bakken formation), followed
by the Southwest region (which inciudes the Permian Basin) (Figure ES&). The strongest growth of dry natural gas production in the
Lower 48 onshore in most of the AEQ2015 cases occurs in the East region (which includes the Marcellus Shale and Utica Shale),
followed by the Gulf Coast onshore region and the Dakotas/Rocky Mountains region. Interregional flows to serve downstream
markets vary significantly among the different cases,

in the High Qil Price case, higher prices for crude oil and increased demand for LNG support higher levels of Lower 48 onshore
crude oil and dry natural gas production than in the Reference case. Production in the High Qil Price case is exceeded only in the
High Qil and Gas Resource case, where greater availability of oil and natural gas resources leads to more rapid production growth.
The higher production levels in the High Qil Price and High Qil and Gas Resource cases are sustained through the entire projection
period. Onshore Lower A48 crude ot production in 2040 drops below its 2013 level only in the Low Oil Price case, which also shows
the lowest growth of dry natural gas production.

Crude oil imports into the East Coast and Midwest Petroleum Administration for Defense Districts (PADDs) 1and 2 grow from
2013 to 2040 in all cases except the High Oil and Gas Resource case. All cases, including the High Oil and Gas Resource case,
maintain significant crude oil imports into the Gulf Coast (PADD 3) and West Coast (PADD 5) through 2040, The Dakotas/Rocky
Mountains (PADD 4) has significant crude oil imports only through 2040 in the High Qil Price case. The high fevels of crude oil
imports in all cases except the High Qil and Gas Resource case support growing levels of gasoline, diesel, and jet fuel exports as
U.S. refineries continue to have a competitive advantage over refineries in the rest of the world. The High Qil and Gas Resource
case is the only case with significant crude oil exports, which occur as a result of additional crude cil exports to Canada. The High
Qil and Gas Resource case also shows significantly higher amounts of natural gas flowing out of the Mid-Atlantic and Dakotas/
Rocky Mountains regions than most other cases, and higher LNG exports out of the Gulf Coast than any other case.

U.S. energy consumption grows at a modest rate over
Figure ES6. Change in U.S. Lower 48 onshore crude the projection with reductions in energy intensity
oil preduction by region in six cases, 2013-40 resulting from improved technologies and from

(million barrels per day) policies in place
R S e e U.S. energy consumption grows at a relatively modest rate

10
over the AEQ2015 projection period, averaging 0.3%/
B e o e e _ WestCoast year from 2013 through 2040 in the Reference case. The
Southwest transportation and residential sector's decreases in energy
. consurnption (less than 2% over the entire projection period)
6 o T Dak;a;l S contrast with growth in other sectors. The strongest energy
Rocky Mountains consumption growth is projected for the industrial sector, at
4 - ) T 0.7%/year. Declines in energy consumption tend to result

Midcontinent from the adoption of more energy-efficient technologies and
<Gulf Coast policies that promote energy efficiency. Increases tend to
result from other factors, such as economic growth and the
relatively low energy prices that resuft from an abundance
of supplies.

e ey Near-zero growth in energy consumption is a relatively recent
High High phenomenon, and substantial uncertainty is associated with
specific aspects of .S, energy consumption in the AEQ2015
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projections. This uncertainty is especially relevant as the United States continues to recover from the latest economic recession and
resumes more normal economic growth. Although demand for energy often grew with economic recoveries during the second half
of the 20th century, technology and policy factors currently are acting in combination to dampen growth in energy consumption.

The AEOQ2015 alternative cases demonstrate these dynamics. The High and Low Economic Growth cases project higher and
lower levels of travel demand, respectively, and of energy consumption growth, while holding policy and technology assumptions
constant. In the High Economic Growth case and the High Oil and Gas Resource case, energy consumption growth (0.6%/year
and 0.5%/year, respectively) is higher than in the Reference case. Energy consumption growth in the Low Economic Growth case is
lower than in the Reference case {nearly flat). In the High Oil Price case, it is higher than in the Reference case, at 0.5%/year, mainly
as a result of increased domestic energy production and more consumption of diesel fuel for freight transportation and trucking.

In the AEQ2015 Reference case, as a result of increasingly stringent fuel economy standards, gasoline consumption in the
transportation sector in 2040 is 21% lower than in 2073. In contrast, diesel fuel consumption, largely for freight transportation
and trucking, grows at an average rate of 0.8%/year from 2013 to 2040, as economic growth results in more shipments of goods.
Because the United States consumes more gasoline than diesel fuel, the pattern of gasoline consumption strongly influences the
overall trend of energy consumption in the transportation sector (Figure ES7).

Industrial energy use rises with growth of shale gas supply

Production of dry natural gas and natural gas plant liquids (NGPL) in the United States has increased markedly over the past few
years, and the upward production trend continues in the AEO2015 Reference, High Oil Price, and High Oil and Gas Resource cases,
with the High Qil and Gas Resource case showing the strongest growth in production of both dry natural gas and NGPL. Sustained
high levels of dry natural gas and NGPL production at prices that are attractive to industry in all three cases contribute to the
growth of industrial energy consumption over the 2013-40 projection period and expand the range of fuel and feedstock choices.

increased supply of natural gas from shale resources and the associated liquids contributes to lower prices for natural gas and
hydrocarbon gas liquids (HGL), which suppart higher levels of industrial cutput. The energy-intensive bulk chemicals industry
benefits from lower prices for fuel (primarily natural gas) and feedstocks (natural gas and HGL), as consumption of natural
gas and HGL feedstocks increases by more than 50% from 2013 to 2040 in the Reference case, mostly as a result of growth
in the total capacity of U.S. methanol, ammonia {mostly for nitrogenous fertilizers), and ethylene catalytic crackers. Increased
availability of HGL leads to much slower growth in the use of heavy petroleum-based naphtha feedstocks compared to the lighter
HGL feedstocks (ethane, propane, and butane). With sustained low HGL prices, the feedstock slate continues to favor HGL at
unprecedented levels,

Other energy-intensive industries, such as primary metals and pulp and paper, also benefit from the availability and pricing of dry
natural gas production from shale resources. However, factors other than lower natural gas and HGL prices, such as changes in
nonenergy costs and export demand, also play significant roles in increasing manufacturing output.'®

Manufacturing gross output in the High Oil and Gas Resource case is only slightly higher than in the Reference case, and most
of the difference in industrial natural gas use between the two cases is attributable to the mining industry--specifically, oil and
gas extraction. With increased extraction activity in the High Oil and Gas Resource case, natural gas consumption for lease and

plant use in 2040 is 1.6 quadrillion Btu {68%) higher than in

Figure ES7. Delivered energy consumption for the Reference case.

transportation in six cases, 2008-40 (quadrillion Btu) Increased production of dry natural gas from shale resources
History 2013 Projections (e.g., as seen in the High Oil and Gas Resource case relative to

30T oo "High Economic Growth the Reference case) leads to a lower natural gas price, which

leads to more natural gas use for combined heat and power
(CHP) generation in the industrial sector. In 2040, natural
gas use for CHP generation is 12% higher in the High Oil and
Gas Resource case than in the Reference case, reflecting
the higher levels of dry naturai gas production. Finally, the
increased supply of dry natural gas from shale resources
leads to the increased use of natural gas to meet heat and
power needs in the industrial sector.

Low Oi! Price
High Oil and Gas Resource

Low Economic Growth ) L.
‘ Renewables meet much of the growth in electricity

22 o , demand

Renewable electricity generation in the AEO2015 Reference
case increases by 72% from 2013 to 2040, accounting

0 r T — T Y ) for more than one-third of new generation capacity. The
2008 2013 2020 2025 2030 2035 2040 renewable share of total generation grows from 13% in 2013

OE Sendich, "The Importance of Natural Gas in the Industrial Sector With a Focus on Energy-Intensive Industries,” EIA Warking Paper (February 28,
2014), http://www.eia gov/workingpapers/pdf/natgas indussector.pdf.
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to 18% in 2040. Federal tax credits and state renewable portfolic standards that do not expire (sunset) continue to drive the
relatively robust near-term growth of nonhydropower renewable sources, with total renewable generation increasing by 25% from
2013 to 2018. However, from 2018 through about 2030, the growth of renewable capacity moderates, as relatively slow growth of
electricity demand reduces the need for new generation capacity, In addition, the combination of relatively low natural gas prices
and the expiration of several key federal and state policies results in a challenging economic environment for renewables. After
2030, renewable capacity growth again accelerates, as natural gas prices increase over time and renewables become increasingly
cost-competitive in some regions.

Wind and solar generation account for nearly two-thirds of the increase in total renewable generation in the AEQO2015 Reference
case. Solar photovoltaic (PV)} technology is the fastest-growing energy source for renewable generation, at an annual average
rate of 6.8%. Wind energy accounts for the largest absolute increase in renewable generation and for 40.0% of the growth in
renewable generation from 2013 to 2038, displacing hydropower and becoming the largest source of renewable generation by
2040. PV capacity accounts for nearly all the growth in solar generation, split between the electric power sector and the end-use
sectors (e.g., distributed or customer-sited generation). Geothermal generation grows at an average annual rate of about 5.5%
over the projection pericd, but because geothermal resources are concentrated geographically, the growth is limited to the western
United States. Biomass generation increases by an average of 3.1%/year, led by cofiring at existing coal plants through about 2030.
After 2030, new dedicated biomass plants account for most of the growth in generation from biomass energy sources.

In the High Economic Growih and High Oil Price cases, renewable generation growth exceeds the levels in the Reference case—
more than doubling from 2013 to 2040 in both cases (Figure ES8), primarily as a resuit of increased demand for new generation
capacity in the High Economic Growth case and relatively more expensive competing fuel prices in the High Oil Price case. In
the Low Economic Growth and Low Qil Price cases, with slower load growth and lower natural gas prices, the overall increase
in renewable generation from 2013 to 2040 is somewhat smaller than in the Reference case but still grows by 49% and 61%,
respectively, from 2013 to 2040, Wind and solar PV generation in the efectric power sector, the sector most affected by renewable
electric generation, account for most of the variation across the alternative cases in the later years of the projections.

Electricity prices increase with rising fuel costs and expenditures on electric transmission and distribution

infrastructure

In the AEQ2015 Reference case, increasing costs of electric power generation and transmission and distribution, coupled with
relatively slow growth of electricity sales (averaging 0.7%/year), result in an 18% increase in the average retail price of electricity
(in real 2013 dollars) over the projection period. In the Reference case, prices increase from 10.] cents/kilowatthour (kWh) in
2013 to 11.8 cents/kWh in 2040. In comparison, over the same period, the largest increase in retail electricity prices (28%) is in
the High Qil Price case (to 12.9 cents/kWh in 2040), and the smallest increase (2%) is in the High Qil and Gas Resource case (to
10.3 cents/kWh in 2040). Electricity prices are determined by economic conditions, efficiency of energy use, competitiveness
of electricity supply, investment in new generation capacity, investment in transmission and distribution infrastructure, and the
costs of operating and maintaining plants in service. Those factors vary in the alternative cases.

Fuel costs (mostly for coal and natural gas) account for the largest portion of generation costs in consumer electricity bills. In
2013, coal accounted for 44% and natural gas accounted for 42% of the total fuel costs for electricity generation. In the AEQ2015
Reference case, coal accounts for 35% and natural gas for 55% of total fuel costs in 2040, Coal prices rise on average by 0.8%
per year and natural gas prices by 2.4%/year inthe Reference
case, compared with 1.3%/year and 3.1%/year, respectively,
in the High Qil Price case and 0.5%/year and 0.2%/year,
respectively, in the High Oil and Gas Resource case.

Figure ES8. Total U.S. renewable generation in all
sectors by fuel in six cases, 2013 and 2040

(billion kilowatthours)
1250 - - - v There has been a fivefold increase in investment in new
electricity transmission capacity in the United States since
1997, as well as large increases in spending for distribution
capacity. Although investments in new transmission and
distribution capacity do not continue at the same rates in
AEQ2015, spending continues on additional transmission and
distribution capacity to connect to new renewable energy
sources; improvements in the reliability and resiliency of the
grid; enhancements to community aesthetics {underground
lines); and smart grid construction,
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250 The average annual rate of growth in U.S. electricity use
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a shift in the economy toward a larger share of consumption in less energy-intensive industries. In the AEQ2015 Reference case,
U.S. electricity use grows by an average of 0.8%/year from 2013 to 2040.

Energy-related CO2 emissions stabilize with improvements in the energy intensity and carbon intensity of
electricity generation

U.5. energy-related COZ emissions in 2013 totaled 5,405 million metric tons (mt)." In the AEQ2Q15 Reference case, CO2
emissions increase by 144 million mt (2.7%; from 2013 to 2040, to 5,549 million mt—still 444 million mt below the 2005 level
of 5,993 million mt. Among the AEQ2Q15 alternative cases, total emissions in 2040 range from a high of 5,979 million mt in the
High Economic Growth case to a fow of 5,160 miition mt in the Low Economic Growth case.

In the Reference case;

* CO2 emissions from the electric power sector increase by an average of 0.2%/year from 2013 to 2040, as a result of relatively
slow growth in electricity sales (averaging 0.7%/year) and increasing substitution of lower-carbon fuels, such as natural gas
and renewable energy sources, for coal in electricity generation.

« CO2emissions from the transportation sector decline by an average of 0.2%/year, with overal] impravements in vehicle energy
efficiency offsetting increased travel demand, growth in diese! consumption in freight trucks, and consumer's preference for
larger, less-efficient vehicles as a result of the lower fuel prices that accompany strong growth of domestic oil and dry natural
gas production.

* CO2 emissions from the industrial sector increase by an average of 0.5%/year, reflecting a resurgence of industrial activity
fueled by low energy prices, particularly for natural gas and HGL feedstocks in the bulk chemical sector.

» CO2 emissions from the residential sector decline by an average of 0.2%/year, with improvements in appliance and building
shell efficiencies more than offsetting growth in housing units.

* CO2 emissions from the commercial sector increase by an average of 0.3%/year even with improvements in equipment and
building sheli efficiency, as a result of increased electricity consumption resulting from the growing proliferation of data centers
and electric devices, such as networking equipment and video displays, as well as greater use of natural gas-fueled combined
heat and power distributed generation.

"Based an ElA, Monthly Energy Review {(November 2014), and reported here for consistency with data and cother calculations in the AEQ2015 tables.
The 2013 total was subsequently updated to 5,363 million metric tons in EIA's February 2015 Monthly Energy Review, DOE/EIA-0035(2015/02),

http://www.eia gov/totalenergy/data/monthly/archive/00351502.pdi.
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Introduction

In preparing the Annual Energy Qutlook 2015 (AEQ2015)—a shorter edition; see text box on page 2—the U.S. Energy Information
Administration (EIA) evaluated a range of trends and issues that could have major implications for U.S. energy markets. This
report presents the AEQ2015 Reference case and compares it with five alternative cases (Low and High Oil Price, Low and High
Economic Growth, and High Oil and Gas Resource) that were completed as part of AEQ2015 (see Appendixes A, B, C, and D).
Because of the uncertainties inherent in any energy market projection, the Reference case results should not be viewed in
isolation. Readers are encouraged to review the alternative cases to gain perspective on how variations in key assumptions can
lead to different outlooks for energy markets. In addition to the alternative cases prepared for AEO2015, EIA has examined many
proposed policies affecting energy markets over the past few years. Reports describing the results of those analyses are available
on ElA's website, 2

Table 1 provides a summary of the six cases produced as part of AEQ2015. For each case, the table gives the name used in
AEQ2015 and a brief description of the major assumptions underlying the projections. Regional results and other details of the
projections are available at http:.//www.eia. gov/forecasts/aec/tables ref.cfm#tsupplement.

Tabie 1. Summary of AEQ2015 cases

Case name Description

Reterence Real gross domestic product (GDP) grows at an average annual rate of 2.4% from 2013 to 2040, under the
assumption that current laws and regulations remain generally unchanged throughout the projection period.
North Sea Brent crude oil prices rise to $141/barrel (bbl) (2013 dollars) in 2040. Complete projection tables
are provided in Appendix A.

Low Economic Growth Real GDP grows at an average annual rate of 1.8% from 2013 to 2040, Other energy market assumptions
are the same as in the Reference case. Partial projection tables are provided in Appendix B,
High Economic Growth Real GDP grows at an average annual rate of 2,9% from 2013 to 2040, Other energy market assumptions

are the same as in the Reference case. Partial projection tables are provided in Appendix B.

Low Oil Price Low oil prices result from a combination of low demand for petroleum and other liquids in nations outside
the Organization for Economic Cooperation and Development (non-OECD nations) and higher global
supply. On the supply side, the Organization of Petroleum Exporting Countries (OPEC) increases its liquids
market share from 40% in 2013 to 51% in 2040, and the costs of other liquids production technologies are
lower than in the Reference case. Light, sweet (Brent) crude oil prices remain around $52/bbl (2013 doilars)
through 2017, and then rise slowly to $76/bbl in 2040. Other energy market assumptions are the same as
in the Reference case. Partial projection tables are provided in Appendix C.

High Oil Price High oil prices result from a combination of higher demand for liquid fuels in nen-OECD nations and lower
global crude oil supply. OPEC’s liquids market share averages 32% throughout the projection. Non-OPEC
crude oil production expands more slowly in short- to mid-term relative to the Reference case. Brent crude
oil prices rise to $252/bbl (2013 dollars) in 2040. Other energy market assumptions are the same as in the
Reference case. Partial projection tables are provided in Appendix C.

High Oil and Gas Resource  Estimated ultimate recovery (EUR) per shale gas, tight gas, and tight oil well is 50% higher and well spacing
is 50% closer (i.e., the number of wells drilled is 100% higher) than in the Reference case, In addition,
tight oil resources are added to reflect new plays or the expansion of known tight oil plays, and the EUR for
tight and shale wells increases by 1%/year more than the annual intrease in the Reference case to reflect
additional technology improvements. This case also includes kerogen development; undiscovered resources
in the offshore Lower 48 states and Alaska; and coalbed methane and shale gas resources in Canada
that are 50% higher than in the Reference case. Other energy market assumptions are the same as in the
Reference case. Partial projection tables are provided in Appendix D.

12see “Congressional and other requests,” hitp://www.eia.gov/analysis/reports.cfm?t=138.
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Changes in release cycle for EIA’s Annual Energy Outlook

To focus more resources on rapidly changing energy markets and the ways in which they might evolve over the next few years, the
U.S. Energy Information Administration (EIA) is revising the schedule and approach for production of the Annual Energy Outlook
{AEQ). Starting with this Annual Energy Outlook 2015 (AEQ2015), EIA is adopting a two-year release cycle for the AEQ, with full
and shorter editions of the AEQ produced in alternating years. AEO2015 is a shorter edition of the AEQ.

The shorter AEO includes a limited number of model updates, which are selected predominantly to reflect historical data updates
and changes in legislation and regulations. A complete listing of the changes made for AEQ2015 is shown in Appendix E. The
shorter edition includes a Reference case and five alternative cases: Low Oil Price, High QOil Price, Low Economic Growth, High
Economic Growth, and High Qil and Gas Resource.

The shorter AEO will include this publication, which discusses the Reference case and alternative cases, as well as the report,
Assumptions to the Annual Energy Outlook 2015."% Other documentation—including model documentation for each of the National
Energy Modeling Systern (NEMS) models and the Retrospective Review—will be completed only for the years when a full edition
of the AEQO is produced.

To provide a basis against which alternative cases and policies can be compared, the AEQ Reference case generally assumes
that current laws and regulations affecting the energy sector remain unchanged throughout the projection (including the
assumption that laws that include sunset dates do, in fact, expire at the time of those sunset dates). This assumption enables
policy analysis with less uncertainty regarding unstated legal or regulatory assumptions.

Economic growth

The AEO economic forecasts are trend projections, with no major shocks assumed and with potential growth determined by the
economy’s supply capability. Growth in aggregate supply depends on increases in the labor force, growth of capital stocks, and
improvements in productivity. Long-term demand growth depends on labor force growth, income growth, and population growth.
The AEOQ2015 Reference case uses the U.S. Census Bureau's December 2012 middle population projection: U.S. population grows

. . . v . at an average annual rate of 0.7%, real GDP at 2.4%, {abor
Table 2. Growth in key economic factors in historical force at 0.6%, and nonfarm labor productivity at 2.0% from

data and in the Refel‘ence case 2013 to 2040.

AEO2015 Previous Table 2 compares key long-run economic growth projections

(2013-40) 30 Years in AEQ2015 with actual growth rates over the past 30 years.
Real 2009 dollars (annual average percent change) In the AEO2015 Reference case, U.S. real GDP grows at an
GDP 24 28 average annual rate of 2.4% from 2013 to 2040—a rate that
GDP per capita 1.7 18 is 0.4 percentage points slower than the average over the
Disposable income 25 29 past 30 years. GDP expands in the Reference case by 3.1% in
) ' 2015, 2.5% in 2016, 2.6% from 2015 to 2025, and 2.4% from
Consumer spending 24 3.1 2015 to 2040. As a share of GDP, consumption expenditures
frivate investment 3.0 35 account for more than two-thirds of total GDP. in terms of
Exports 49 6.1 growth, it is exports and business fixed investment that
contribute the most to GDP. Growth in these is relatively
Imports _ 40 60 strong during the first 10 years of the projection and then
Government 0.9 1.7 moderates for the remaining years. The growth rates for
expenditures both exports and business fixed investment are above the
GDP: Maijor trading 19 24 rate of GDP growth with exports dominating throughout the
countries projection (Figure 1).
GDP: Other trading 38 47 In the AEO2015 Reference case, nominal interest rates over
countries the 2013-40 period are generally lower than those observed
Average annual rate for the preceding 30 years, based on an expectation of lower
Federal funds rate 32 45 inflation rate:s in the prcje.ctiop period. At present, the term
structure of interest rates is still at the lowest level seen over
Unemployment rate 5.3 6.3 the past 40 years. In 2012, the federal funds rate averaged
Nonfarm business 2.0 2.0 0.1%. Longer-term nominal interest rates are projected to
output per hour average around 6.0%, which is lower than the previous 30-
Source: AEQ2015 Reference case D021915a, based on IHS year average of 7.8%. After 2015, interest rates in ensuing

Global Insight T301114 wil,

3U.5. Energy Information Administration, Assumgptions to the Annual Energy Outlook 2015, DOE/ELA-0554(2015) (Washington, DC, to be published),
http://www.eia.gov/forecasts/aea/assumptions.
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Econamic growth

five-year periods through 2040 are expected to stabilize at a slightly higher leve! than the five-year averages through 2013, 2014,
and 2015, as the result of a modest inflation rate.

Appreciation in the U.S. dollar exchange rate dampens export growth during the first five years of the projections; however, the
dollar is expected to depreciate relative to the currencies of major U.S. trading partners after 2020, which combined with modest
growth in unit labor costs stimulates U.S. export growth toward the end of the projection, eventually improving the U.S. current
account balance. Real exparts of goods and services grow at an average annual rate of 4.9%—and real imports of goods and
services grow at an average annual rate of 4.0%—from 2013 to 2040 in the Reference case. The inflation rate, as measured by
growth in the Consumer Price Index (CPl), averages 2.0% from 2013 to 2040 in the Reference case, compared with the average
annual CPl inflation rate of 2.9% from 1983 to 2013.

Annual growth in total gross output of all goods and services, which includes both final and intermediate products, averages
1.9%/year from 2013 to 2040, with growth in the service sector (1.9%/year) just below manufacturing growth (2.0%/year)
over the long term. In 2040, the manufacturing share of total gross output (17%) rises slightly above the 2013 level (16%) in the
AEO2015 Reference case.

Total industrial production (which includes manufacturing, construction, agriculture, and mining) grows by 1.8%/year from 2013
to 2040 in the AEO2015 Reference case, with slower growth in key manufacturing industries, such as paper, primary metals,
and aspects of chemicals excluding the plastic resin and pharmaceuticai industries. Except for trade of industrial supplies, which
mostly affect energy-intensive industries, net exports show weak growth until 2020. After 2020, export growth recovers as the
doliar begins to depreciate and the economic growth of trading partners continues. Net export growth is strongest from the late
2020s through 2034 and declines from 2035 to 2040.

Updated information on how industries supply other industries and meet the demand of different types of GDP expenditures has
influenced certain industrial projections.'® For exampie, as a result of a better understanding of how the pulp and paper industry
supplies other industries, trade of consumer goods and industrial supplies has a greater effect on production in the puip and paper
industry. Nenenergy-intensive manufacturing industries show higher growth than total industrial production, primarily as a result
of growth in metal-based durables (Figure 2).

In the AEQ2015 Reference case, manufacturing output goes through two distinct growth periods, with the clearest difference
between periods seen in the energy-intensive industries. Stronger growth in U.5. manufacturing through 2025 resuits in part from
increased shale gas production, which affects U.S. competitiveness and also resuits in higher GDP growth early in the projection
period. In the Reference case, manufacturing output grows at an average annual rate of 2.3% from 2013 to 2025. After 2025,
growth slows to 1.7% as a result of increased foreign competition and rising energy prices, with energy-intensive, trade-exposed
industries showing the largest drop in growth. The energy-intensive industries grow at average rates of 1.8%/year from 2013 to
2025 and 0.7%/year from 2025 to 2040. Growth rates in the sector are uneven, with pulp and paper output decreasing at an
average annual rate of 0.1% and the cement industry growing at an average annual rate of 3.1% from 2013 to 2040.

Figure 1. Annual changes in U.S. gross domestic Figure 2. Annnal growth rates for industrial output
product, business investment, and exports in the in three cases, 2013-40 (percent per year)
Reference case, 2015-40 (percent)
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“The Industrial Quiput Model of the NEMS Macroeconomic Activity Module now uses the Bureau of Economic Analysis detailed input-output (10}
matrices for 2007 rather than 2002 (htip://bea.gov/industry/io_annual.htm) and also now incorporates information from the aggregate 10 matrices
(http://bes.gov/industry/gdpbyind_data.htm)
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Lnergy prices

AEQ2015 presents three economic growth cases: Reference, High, and Low. The High Economic Growth case assumes higher growth
and lower inflation, compared with the Reference case, and the Low Economic Growth case assumes lower growth and higher inflation.
Differences among the Reference, High Economic Growth, and Low Economic Growth cases reflect different expectations for growth
in population {specifically, net immigration), labor force, capital stock, and productivity, which are above trend in the High Economic
Growth case and below trend in the Low Economic Growth case. The average annual growth rate for real GDP from 2013 to 2040
in the Reference case is 2.4%, compared with 2.9% in the High Economic Growth case and 1.8% in the Low Economic Growth case.

In the High Economic Growth case, with greater productivity gains and a larger labor force, the U.S. economy expands by 4.1%
in 2015, 3.6% in 2016, 3.2% from 2015 to 2025, and 2.9% from 2015 to 2040. In the Low Economic Growth case, the current
economic recovery (which is now more than five years old) stalls in the near term, and productivity and labor force growth are
weak in the long term. As a result, economic growth averages 2.4% in 2015, 1.6% in 2016, 1.7% from 2015 to 2025, and 1.8% from
20315 to 2040 in the Low Economic Growth case (Table 3).

Energ__y prices

Crude oil

AEO2015 considers a number of factors related to the uncertainty of future world crude oil prices, including changes in worldwide
demand for petroleum products, crude oil production, and supplies of other liquid fueis.” in the Reference, High Qii Price, and Low
Oil Price cases, the North Sea Brent (Brent) crude oil price reflects the market price for light sweet crude oil free on board (FOB)
at the Sullen Voe oil terminal in Scotland.

The Reference case reflects global oil market events through the end of 2014, Over the past two years, growth in LLS. crude oil
production, along with the late-2014 drop in global crude oil prices, has altered the economics of the oil market. These new market
conditions are assumed to continue in the Reference case, with the average Brent price dropping from $109/barrel (bbl) in 2013
to $56/bbl in 2015, before increasing to $76/bbl in 2018. After 2018, growth in demand from non-QECD countries—countries
outside the Organization for Economic Cooperation and Development (QECD)—pushes the Brent price to $141/bb{ in 2040 (in
2013 dollars). The increase in oil prices supports growth in domestic crude oil production,

The High Gil Price case assumes higher world demand for petroleum products, less upstream investment by the Organization of
the Petroleum Exporting Countries {OPEC), and higher non-OPEC exploration and development costs. These factors all contribute
to arise in the average spot market price for Brent crude oil to $252/bbl in 2040, 78% above the Reference case. The reverse is
true in the Low OQil Price case; lower non-OECD demand, higher OPEC upstream investment, and lower non-OPEC exploration

Table 3. Average annual growth of labor productivity, employment, income, and consumption in three cases
(percent per year)

2015 20%6 2015-25 2015-40

Productivity

High Economic Growth 23 23 24 23

Reference 1.9 1.6 21 20

Low Economic Growth 13 0.9 1.7 1.6
Non-farm employment

High Economic Growth 29 1.9 1.2 09

Reference 2.2 1.6 0.8 0.7

Low Economic Growth 16 1.1 06 0.5
Real personal income

Righ Economic Growth 3.6 3.3 3.4 28

Reference a3 28 28 25

Low Economic Grawth 27 24 24 2.3
Reai personal consumption

High Economic Growth 386 3.5 3.2 29

Reference 3.0 3.0 25 24

Low Economic Growth 25 28 1.7 1.7

Source: AEQ2015 Reference case D0O21915a, based on IHS Global Insight T301M4.wfl.

5Liquid fuels, or petroleum and other liquids, inciudes crude oil and products of petroleum refining, natural gas liquids, biofuels, and liquids derived
from other hydrocarbon sources (including coal-to-liquids and gas-to-liquids).
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and development costs cause the Brent spot price to increase slowly to $76/bbi, or 47% below the price in the Reference case,
in 2040 (Figure 3).

World liguid fuels consumption varies in the three cases as a result of different assumptions about future trends in oil prices,
world oil supply, and the rate of non-OECD demand growth. Uncertainty about world crude oil production is also captured in
the three cases. In the Reference case, world production is 99.1 million bbl/d in 2040. In comparison to the Reference case, total
liquid fuel supplies and OPEC’s market share are higher in the Low Oil Price case and lower in the High Qil Price case. For QPEC
countries in the Middle East, Africa, and South America, combined production grows from less than 32.6 million bbl/d in 2013 to
58.3 million bbl/d in 2040 in the Low Ol Price case, compared with 43.5 million bbl/d in 2040 in the Reference case and 35.0
million bbl/d in 2040 in the High Oil Price case.

As increased OPEC production depresses world oil prices in the Low Oil Price case, development of some non-OPEC resources
that are viable in the Reference case become uneconomical. As a result, non-OPEC production increases only slightiy in the Low
Oil Price case, from 45.3 million bbl/d in 2013 to 46.8 million bbl/d in 2040. In the High Oil Price case, non-OPEC production
totals 63.8 million bbl/d in 2040. Unlike the High Oil and Gas Resource case, which assumes higher estimated ultimate recovery
of crude oil and natural gas per well, closer well spacing, and greater advancement in production technology than the Reference
case, the High Oil Price and Low Of Price cases assume no changes in those factors from the Reference case.

Petroleum and other liquids products
The prices charged for petroleum products and other liquid products in the United States refiect the price that refiners pay
for crude oil inputs, as well as operation, transportation, and distribution costs, and the margins that refiners receive. Changes

Figure 3. North Sea Brent crude oil prices in three in gasoline and distillate fuel il prices generally move in the
’ same direction as changes in the world crude oil price, but

cases, 20_0540 (2013 dollars per b‘a ”?e') the changes in price are also influenced by demand factors, A
300 —-Tistory 2013 . Projections 30% rise in the North Sea Brent crude oil spot price from 2013
to 2040 in the Reference case results in the weighted average
U.S. petroleum product price rising by 15%, from $3.16/gallon

250 oo to $3.62/gallon {in 2013 dollars). However, the effect of rising
crude oil prices on distiliate fuel use in the United States is
200 - oo less than for motor gasoline, because of a greater increase
in distillate fuel demand as freight requirements continue
150 to grow and the mix of light-duty vehicle fueis shifts from
gasoline to diesel fuel. U.S. distillate fuel prices rise by 23%
through 2040 in the Reference case, compared to an 11%
100 increase for motor gasoline (Figure 4 and Figure 5), However,
distillate fuel consumption rises by 15%, compared to a 20%
50 decrease in motor gasoline consumption.
in the High Qil Price case, higher demand for crude oil in non-
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price for U.S. petroleumn products increases by 84%, from $3.16/gallon in 2013 to $5.81/gallon in 2040. In the Law Qil Price
case, with lower non-QECD demand and higher OPEC supply pushing world oil prices down, the weighted average price for U.S.
petroleum products drops by 26%, from $3.16/gallon in 2013 to $2.32/gallon in 2040,

In all the AEQ2015 cases, U.S. laws and regulations shape demand and, consequently, the price of petroleum products in the
United States. The Corporate Average Fuel Economy (CAFE) standards for new light-duty vehicles (LDVs), which typically use
gasoline, rise from 30 miles per gallon (mpg) in 2013 to 54 mpg in 2040 under the fleet composition assumptions used in the final
rule issued by the U.S. Environmental Protection Agency (EPA) and National Highway Transportation Safety Administration.'® The
rise in vehicle miles traveled (VMT) for LDVs does not fully offset the increase in fuel efficiency, and motor gascline consumption
declines through 2040 in all the AEQ2015 cases. However, the effect of the standards varies by case because of the use of
different assumptions about prices and economic growth, The 32% decrease in motor gasoline consumption in the High Oil Price
case is larger than the decrease in the Reference case because higher gasoline prices reduce VMT, reducing consumption. in the
Low Oil Price case, the decrease in gasoline consumption (11%) is smailer than in the Reference case because lower gasoline
prices stimulate enough increased VMT to offset a part of the impact of fuel efficiency improvements resulting from regulation.

The efficiency and greenhouse gas (GHG) standard for heavy-duty vehicles, which typically consume distillate fuel, rises by about
16% through 2040, remaining below 8 mpg in all AE02015 cases. Unlike the case for LDVs, the higher VMT in the Low Oil Price
case more than offsets the increase in vehicle fuel efficiency, and distillate fuel consumption increases by 21% from 2013 to 2040.
The increase in fuel consumption in the Low Qil Price case is greater than in the Reference case as a result of a 22% decrease in
distillate fuel prices, to $2.97/gallon in 2040. in the High Oil Price case, the price of distillate fuel oil increases to $7.55/gallon in
2040—61% higher than in the Reference case—resulting in a 2% decline in distillate fuel consumption.

Natural gas

Henry Hub natural gas spot prices vary according to assumptions about the availability of domestically produced natural gas
resources, overseas demand for U.3, liquefied natural gas (LNG), and trends in domestic consumption. In all cases, prices are
lower in 2015 than the $3.73/million British thermal units (Btu) average Henry Hub spot price in 2013, and in most cases they are
above that level by 2020 (Figure 6). In the AEQ2015 Reference case, the Henry Hub spot price is $4.88/million Btu (2013 dollars)
in 2020 and $7.85/million Btu in 2040, as increased demand in domestic and international markets requires an increased number
of well completions to achieve higher levels of production. In addition, lower cost resources generally are expected io be produced
earlier, with more expensive production occurring later in the projection period.

In the High Oil and Gas Resource case, U.S. domestic production from tight oil and natural gas formations is higher than in the
Reference case as a result of assumed greater estimated ultimate recovery (EUR) per well, closer well spacing, and greater gains in
technological development. Consequently, even with low natural gas prices, total {.S. domestic dry natural gas production grows
sufficiently to satisfy higher levels of domestic consumption, as well as higher pipeline and LNG exports. With the abundance
of hatural gas produced domestically, the Henry Hub spot price (in 2013 dollars) falls from $3.14/million Btu in 2015 to $3.12/

million Btu in 2020 (36% below the Reference case price)

Figure 6. Average Henry Hub spot prices for before rising to $4.38/million Btu in 2040 (44% below the

natural gas in four cases, 2005-40 (2013 dollars Reference case price).

per million Btu) The Low and High Oil Price cases assume the same level of
Mistory 2013 Projections resource availability as the Reference case but different world
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raises the average Henry Hub spot price to $10.63/million
Btu in 2040, which is 35% above the Reference case price.
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1.5, Environmental Protection Agency and Mational Highway Transportation Safety Administration, “2017 and Later Model Year Light-Duty Vehicle
Greenhouse Gas Emissions and Corporate Average Fuel Fconomy Standards; Final Rule,” Federal Register, Vol 77, No. 199 (Washington, DC, October 15,
2012), httpsirwww federalregistergov/articles/2012/10/1 - - i

and-corporate-average-fuel,
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In the Low Oil Price case, with lower demand for U.5. LNG exports, the Henry Hub spot price is only $7.15/million Btu in 2040—
which is 9% lower than in the Reference case but 63% higher than in the High Oil and Gas Resource case.

Changes in the Henry Hub natural gas spot price generally translate to changes in the price of natural gas delivered to end users.
The delivered price of natural gas to the electric power sector is highest in the High Oil Price case, where it rises from $4.40/
million Btu in 2013 to $10.08/million Btu in 2040, compared with $8.28/million Btu in the Reference case. Higher delivered
natural gas prices result in a decline in natural gas consumption in the electric power sector in the High Oil Price case, from 8.2 Tcf
in 2013 o 6.8 Tef in 2040, compared with an increase in natural gas consumption in the electric power sector to 9.4 Tcf in 2040
in the Reference case. In the Low Qil Price and High Oil and Gas Resource cases, smaller increases in delivered natural gas prices
result in more consumption for power generation than in the Reference case or High Qil Price case in 2040.

As inthe electric power sector, natural gas consumption in the U.S. industrial sector also changes in response to delivered natural
gas prices. However, industrial natural gas consumption also changes in response to shifts in the mix of industrial output, as
well as changes in refinery output and utilization. Consumption also varies with the relative economics of using natural gas for
electricity generation in industrial combined heat and power (CHP) facilities. The largest increase in the price of natural gas
delivered to the industrial sector, from $4.56,/million Btu in 2013 to $11.03/million Btu in 2040, is seen in the High Qil Price case,
followed by the Reference case ($8.78/million Biu in 2040), Low Ol Price case ($8.25/million Btu in 2040), and High Oil and Gas
Resource case ($5.22/million Btu in 2040). Of those four cases, the [argest increase in industrial natural gas consumption occurs
in the High Oil and Gas Resource case, in which lower prices contribute to higher consumption, The next largest increase occurs
in the High Oil Price case, where higher prices spur a significant increase in U.S. crude oil production and, accordingly, natural gas
consumption at U.S. oil refineries.”

The price of natural gas delivered to the residential and commercial sectors increases from 2013 to 2040 in all the AEQ2015
cases. The largest increase in delivered natural gas prices to both sectors through 2040 is in the High Qil Price case, followed by
the Reference, Low Qi! Price, and High Qil and Gas Resource cases. In the commercial sector, natural gas consumption increases
in all cases, mainly as a result of increased commercial CHP use and growth in aggregate commercial square footage. Conversely,
consumption in the residential sector decreases in all cases despite economic growth, as overail demand is reduced by population
shifts to warmer areas, improvements in appliance efficiency, and increased use of electricity for home heating,

Coal

The average minemouth coal price increases by 1.0%/year in the AEQ2015 Reference case, from $1.84/million Btu in 2013 to
$2.44/million Btu in 2040. Higher prices result primarily from declines in coal mining productivity in several key supply regions,
including Central Appalachia-and Wyoming's Powder River Basin,

Across the AEQ2015 alternative cases, the most significant changes in the average minemouth coal price compared with the
Reference case occur in the Low and High Oil Price cases. In 2040, the average minemouth price is 6% lower in the Low Qil
Price case and 7% higher in the High Oil Price case than in

the Reference case. These variations from the Reference case
are primarily the result of differences in the projections for
diesel fuel and electricity prices in the Low and High Oil Price

Figure 7. Average minemouth coal prices by region
in the Reference case, 1990-20460 (2013 dollars per
million Btu)
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7While not discussed in this section, the High Economic Growth case has higher levels of industrial natural gas consumption through 2040 than any
of the four cases mentioned, in response to higher demand that results from significantly higher levels of industrial output.

'8U.5. Environmental Protection Agency, "Carbon Pollution Emission Guidelines for Existing Stationary Sources: Electric Utility Generating Units,”
Federal Register, pp. 34829-34958 (Washington, DC: lune 18, 2014) https://www federalregister.gov/articles/2014/06/18/2014-13726 /carbon-
pollution-emission-guidelines-for-existing-stationary-sources-electric-utiiity-generating.
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The average delivered price of coal (the sum of minemouth and coai transportation costs) increases at a similar, but siightly
slower pace of 0.8%/year than minemouth prices, with prices rising from $2.50/million Btu in 2013 to $3.09/million Btu in 2040
in the AEO2015 Reference case (Figure 8). A relatively flat outlook for coal transportation rates results in a slightly lower growth
rate for the average delivered price of coal.

Electricity

The average retail price of electricity in real 2013 dollars increases in the AEO2015 Reference case by 18% from 2013 to 2040
as a result of rising costs for power generation and delivery, coupled with relatively slow growth in electricity demand (0.7%/
year on average). Electricity prices are determined by a complex set of factors that include economic conditions; energy use
and efficiency; the competitiveness of electricity supply; investment in new generation, transmission, and distribution capacity;
and the fuel, operation, and maintenance costs of plants in service. Figure 9 illustrates effects on retail electricity prices in the
AEQ2015 Reference and alternative cases resulting from different assumptions about the factors determining prices.

In the AEO2015 Reference case, average retall electricity prices (2013 dollars) increase by an average of 0.6%/year, from 10.]
cents/kilowatthour (kWh) in 2013 to 11.8 cents/kWh in 2040, an overall increase of 18%. The High Qil Price case shows the
largest overall average price increase, at 28%, to 12.9 cents/kWh in 2040. The High Oil and Gas Resource case shows the
smallest average increase, at 2%, to 10.3 cents/kWh in 2040. With more fuel resources available to meet demand from power
producers in the High Oil and Gas Resource case, lower fuel prices lead to lower generation costs and lower retail electricity prices
for consumers. In the High Economic Growth case, stronger economic growth increases demand for electricity, putting price
pressure on the fuel costs and the construction cost of new generating plants. in the Low Economic Growth case, weaker growth
results in lower electricity demand and associated costs.

The average annual growth in electricity use (including sales and direct use) in the United States has slowed from 9.8%/year
in the 1950s to 0.5%/year over the past decade. Contributing factors include slowing population growth, market saturation of
major electricity-using appliances, efficiency improvements in appliances, and a shift in the economy toward a larger share of
consumption in jess energy-intensive industries. In the AEO2015 Reference case, U.S. electricity use grows by 0.8%/year on
average from 2013 to 2040,

Combined electricity demand in the residential and commercial sectors made up over 70% of total electricity demand in 2013,
with each sector using roughly the same amount of electricity. From 2013 to 2040, residential and commercial electricity prices
increase by 19% and 16%, respectively, in the Reference case; by 30% and 27% in the High Oil Price case; and by 5% and 0%
in the High Oil and Gas Resource case. These variations largely reflect the importance of natural gas prices to electricity prices.

Industrial electricity prices grow by 22% in the Reference case, from 6.9 cents/kWh in 2013 to 8.4 cents/kWh in 2040. Among
the alternative cases, growth in industrial electricity prices ranges from 35% (9.3 cents/kWh in 2040) in the High Oil Price case
to 2% (7.1 cents/KWh in 2040) in the High Qil and Gas Resource case. In the industrial sector, electricity use increases in most
industries but falls throughout the projection period for the energy-intensive refining and paper industries and, after 2024, in the
aluminum, bulk chemical, and mining industries.

Retail electricity prices include generation, transmission, and distribution components. In the AEG2015 cases, about two-thirds
of the retail price of electricity (between 59% and 67%) is attributable to the price of generation, which includes generation costs
and retail taxes, with the remaining portion attributable te transmission and distribution costs. The generation price increases by
0.5% annually in the Reference case, from 6.6 cents/kWh in 2013 to 7.6 cents/kWh in 2040. In the High Qil Price Case, the price

Figure 8. Average delivered coal prices in six cases,
1996-2040 (2013 dollars per million Btu)
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of generation increases by 1%/year to 8.6 cents/kWh in 2040; and in the High Qit and Gas Resource Case, it falls by 0.3%/year
to 6.1 cents/kWh in 2040.

Generation prices are determined differently in states with regulated and competitive electricity supplies. The AEQ2015 Reference
case assumes that 67% of electricity sales are subject to regulated average-cost pricing and 33% are priced competitively, based
on the marginal cost of energy. In fully regulated regions, the price of generation is determined by both fixed costs (such as the
costs of paying off electricity plant construction and fixed operation and maintenance costs} and variable costs (fuel and variable
operation and maintenance costs).

In the Reference case, new generation capacity added through the projection period includes 144 GW of natural gas capacity, 77
GW of renewable capacity (45% is wind and 44% solar), 9 GW of nuclear capacity, and 1 GW of coal-fired capacity. Significant
variation in the mix of generation capacity types added in the different AEQ2015 cases also affects generation prices. Natural gas
capacity additions vary substantially, with only 17 GW added in the Low Economic Growth case and 236 GW added in the High
Economic Growth case. In the High Economic Growth case, a more vibrant economy leads to more industrial and commercial
activity, more consumer demand for electric devices and appliances, and consequently greater demand for electricity.

Renewable generation capacity additions vary the most, with 66 GW added in the High Oil and Gas Resource case, but 194 GW
added in the High Economic Growth case. Only 6 GW of new nuclear capacity is built in the Low Economic Growth and High
Oil and Gas Resource cases, but 22 GW of new nuclear capacity is added in the High Oil Price case where natural gas prices are
significantly above those in the Reference case. Across all the AEQ2015 cases, very little new coal-fired capacity—and no new
oil-fired capacity—is built through 2040,

Most generating fuel costs are attributed to coal and natural gas. In 2013, coal made up 44% of total generation fuel costs, and
natural gas made up 42%. In 2040, coal makes up only 35% of total fuel costs in the Reference case, compared with 55% for
natural gas. Qil, which is the most expensive fuel for generation, accounted for 6% of the total generating fuel costs in 2013 and
from 2019 through 2040 accounts for only 3% of the total. Nuclear fuel accounts for 6% to 8% of electricity generation fuel costs
throughout the projection period.

In regions with competitive wholesale electricity markets, the generation price generally follows the natural gas price, The price
of electricity in wholesale markets is determined by the marginai cost of energy—the cost of serving the next increment of
demand for a determined time period. Natural gas fuels the marginal generators during most peak and some off-peak periods
in many regions.

There has been a fivefold increase in investment in new electricity transmission capacity since 1997, as well as large increases in
spending for distribution capacity. Since 1997, roughly $107 billion has been spent on new transmission infrastructure and $318
billion on new distribution infrastructure, both in 2013 dollars. Those investments are paid off gradually over the projection pericd.

Although investment in new transmission and distribution capacity does not continue in the AEO2015 Reference case at the pace
seen in recent years, spending still occurs at a rate greater than that needed to keep up with demand driven by requirements
for additional transmission and distribution capacity to interconnect with new renewable energy sources, grid reliability and
resiliency improvements, community aesthetics (including burying lines), and smart grid construction. In the AEO2015 Reference
case, the transmission portion of the price of electricity increases by 1.2%/year, from 0.9 cents/kWh in 2013 to 1.3 cents/kWh
in 2040. The distribution portion of the electricity price increases by 0.6%/year over the projection period, from 2.6 cents/
kWh in 2013 to 3.0 cents/kWh in 2040. The investments in distribution capacity are undertaken mainly to serve residential and
commercial customers. As a result, residential and commercial customers typicaity pay significantly higher distribution charges
per kilowatthour than those paid by industrial customers.

Delivered energy consumption by sector

Transportation

Energy consumption in the transportation sector declines in the AEQZ2015 Reference case from 27.0 guadriflion Btu (13.8 miliion
bbl/d) in 2013 to 26.4 quadrillion Btu {13.5 million bbl/d) in 2040. Energy consumption falls most rapidly through 2030, primarily
as a result of improvement in light-duty vehicle (LDV) fuel economy with the implementation of corporate average fuel economy
(CAFE) standards and greenhouse gas emissions (GHG) standards (Figure 10). This projection is a significant departure from
the historical trend. Transportation energy consumption grew by an average of 1.3%/year from 1973 to 2007—when it peaked
at 28.7 quadrillion Btu—as a result of increases in demand for personal fravel and movement of goods that outstripped gains in
fuel efficiency.

Transportation sector energy consumption varies across the alternative cases (Figure 11). Compared with the Reference case,
energy consumption levels in 2040 are higher in the High Economic Growth case (by 3.0 quadrillion Btu), Low Qil Price case
(by 1.4 gquadrillion Btu), and High Oil and Gas Resource case (by 1.2 quadrillion Btu) and lower in the High Qil Price case (by 1.4
quadrillion Btu) and Low Economic Growth case (by 2.6 quadrillion Btu),
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In the Reference case, energy consumpiion by LDVs—including passenger cars, light-duty trucks, and commercial light-duty
trucks—falls from 15.7 quadritlion Btu in 2013 1o 12.6 quadrillion Btu in 2040, as increases in fuel economy more than offset
increases in LDV travel. Total vehicle miles traveled (VMT) for LDVs increase by 36% from 2013 (2,71 billion miles) to 2040
(3,675 billion miles), and the average VMT per licensed driver increase from about 12,200 miles in 2013 to 13,300 miles in 2040.
The fuel economy of new vehictes increases from 32.8 mpg in 2013 to 481 mpg in 2040, as more stringent CAFE and GHG
emissions standards take effect. As a result, the average fuel economy of the LDV stock increases by 69%, from 21.9 mpgin 2013
to 37.0 mpg in 2040.

Passenger vehicles fueled exclusively by motor gascline for all motive and accessory power, excluding any hybridization and
flex-fuel capabilities, accounted for 83% of new sales in 2013. In the AEQ2015 Reference case, gasoline-only vehicles, excluding
hybridization or fiex-fuel capabilities, still represent the largest share of new sales in 2040, at 46% of the total (see the first box
below for comparison of relative economics of various technologies). However, alternative fuel vehicles and vehicles with hybrid
technologies gain significant market shares, including gascline vehicles equipped with micro hybrid systems (33%), E&5 flex-fue!
vehicles (10%), full hybrid electric vehicles (5%, diesel vehicles (4%), and plug-in hybrid vehicles and efectric vehicles (295). (EIA
considers several types of hybrid electric vehicles—micro, mild, full, and plug-in—as described in the box on page 11.)

In comparison with the Reference case, LDV energy consumption in 2040 is higher in the Low Oil Price case (14.3 quadrillion
Btu), High Economic Growth case (13.2 quadrillion Btu), and High Oil and Gas Resource case (12.9 quadrillion Btu), as a result
of projected higher VMT in all three cases and lower fuel economy in the Low Qil Price and High Qil and Gas Resource cases.
Conversely, LDV energy consumption in 2040 in the High Qil Price case (10.6 quadrillion Btu) and the Low Economic Growth
case (1.3 quadrillion Btu) is lower than projected in the Reference case, as a result of lower VMT in both cases and higher fuel
economy in the High Oil Price case.

Energy use by all heavy-duty vehicles (HDVs)—including tractor trailers, buses, vocational vehicles,”® and heavy-duty pickups
and vans—increases from 5.8 quadrillion Btu (2.8 million bbl/d) in 2013 to 7.3 quadrillion Btu (3.5 million bbl/d) in 2040, with
higher VMT only partially offset by improved fuel economy. HDV travel grows by 48% in the Reference case—as a result of
increases in industrial output—from 268 billion miles in 2013 to 397 billion miles in 2040, while average HDV fuel economy
increases from 6.7 mpg in 2013 to 7.8 mpg in 2040 as a result of HDV fuel efficiency standards and GHG emissions standards.
Diesel remains the most widely used HDV fuel. The share of diesel falls from 929% of total HDV energy use in 2013—with the
remainder 7% motor gasoline and 1% gaseous (propane, natural gas, liquefied natural gas)—to 87% diesel in 2040, with natural
gas, either compressed or liquefied, accounting for 7% of HDV energy use in 2040 as the economics of natural gas fuels improve
and the refueiing infrastructure expands.

The largest differences from the Reference case level of HDV energy consumption in 2040 are in the High and Low Economic
Growth cases (9.4 quadrillion Btu and 6.3 quadrillion Btu, respectively), as a result of their higher and lower projections for travel
demand, respectively. Notably, the use of natural gas is significantly higher in the High Oil Price case than in the Reference case,
at nearly 30% of total HDV energy use in 2040,

Figure 1¢. Delivered energy consumption for Figure 11. Delivered energy consumption for
transportation by mode in the Reference case, 2013 transportation in six cases, 2008-40 (quadrillion Btu)
and 2040 (quadrillion Btu)
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Wocational vehicles include a diverse group of heavy-duty trucks, such as box/delivery trucks, refuse haulers, dump trucks, etc.
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Future gasoline vehicles are strong competitors when compared with other vehicle technology types on the basis

of fuel economics

Several fuel-efficient technologies are currently, or are expected to be, available for all vehicle fuel types. Those technologies will
enable manufacturers to meet upcoming CAFE and GHG emissions standards at a relatively modest cost, predominately with vehicles
powered by gasoline only or with gasoline-powered vehicles employing micro hybrid systems, Because of diminishing returns from
improved fuel econorny, future gasoline vehicles, including those with micro hybrid systems, are strong competitors when compared
with other, more expensive vehicle technology types on the basis of fuel economics. Even though the price of vehicles that use some
electric drive for motive power is projected to decline, in some cases significantly, their relative cost-effectiveness does not improve
over the projection period, due to advances in gasoline-only and gasoiine micro hybrid vehicles. While the reasons for consumer
vehicle purchases vary and are not always on a strictly economic basis, wider market acceptance would require more favorable fuel
economics—as seen in the High Ol Price case, where sales of plug-in hybrid and efectric vehicle sales more than double.

Midsize passenger car fuel economy and vehicle price by technology type in the Reference case, 2015-2040
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In 2040, compared with gasoline vehicles, fuel cost savings would be $227/year for an electric-gasoline hybrid, with a “payback
period” of approximately 13 years for recovery of the difference in vehicle purchase price compared with a conventional gasoline
vehicle; $247/year for a PHEV10, with a 27-year payback period; $271/year for a PHEV40, with a 46-year payback period; and
$469/year for a 100% electric drive vehicle, with a 19-year payback period. These resulis are based on the following assumptions
for each vehicle type: 12,000 miles traveled per year; average motor gasoline price of $3.90 per gallon; average electricity price of
$0.12 per kilowatthour; and 0% discount rate. For plug-in hybrids it is assumed that a hybrid electric 10 (PHEV10) will use electric
drive power for 21% of total miles traveled, and a hybrid electric 40 (PHEVAOQ) for 58% of total miles traveled. The assumed
vehicle purchase prices do not reflect national or local tax incentives.

The Annual Energy Outlook 2015 includes several types of light-duty vehicle hybrid technology

Micro hybrids, also known as start/stop technology, are those vehicles with an electrically powered auxiliary system that allow
the internal combustion engine to be turned off when the vehicle is coasting or idle and then quickly restarted. These systems do
not provide power to the wheels for traction and can use regenerative braking to recharge the batteries.

Mild hybrids are those vehicles that, in addition to start/stop capability, provide some power assist to the wheels but no electric-
only motive power.

Full hybrid electric vehicles can, in addition to start/stop and mild capabilities, operate at slow speeds for limited distances on the
electric motor and assists the drivetrain throughout its drive cycle, Full hybrid electric vehicle systems are configured in parallel,
series, or power split systems, depending on how power is delivered to the drivetrain.

Plug-in hybrid electric vehicles have larger batteries to provide power to drive the vehicle for some distance in charge-depleting
mode, until a minimum level of battery power is reached (8 "minimum state of charge™), at which point they operate on a mixture
of battery and internal combustion engine power (“charge-sustaining mode"). PHEVs also can be engineered to run in a “blended
mode,” using an onboard computer to determine the most efficient use of battery and engine power. The battery can be recharged
either from the grid (plugging a power cord into an efectrical outlet) or by the engine.
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Aircraft energy consumption increases from 2.3 quadrillion Btu in 2013 to 3.1 quadrillion Btu in 2040, with growth in personal air
travel partially offset by gains in aircraft fuel efficiency. Energy consumption by marine vessels (including international marine,
recreational boating, and domestic marine) remains flat, as increases in demand for international marine and recreational boating
are offset by declines in fuel use for domestic marine vessels, The decline in domestic marine energy use is the result of improved
efficiency and the continuation of the historical decline in travel demand. In the near term, distillate fuel provides a larger share
of the fuei used by marine vessels, the result of stricter fuel and emissions standards. Pipeline energy use increases slowly, with
growing volumes of natural gas produced from tight formations that are relatively close to end-use markets. Energy consumption
for rail travel (freight and passenger) also remains flat, as improvement in locomotive fuel efficiency ofisets growth in travel
demand. In 2040, natural gas provides about a third of the fuel used for freight rail.

Industrial

Delivered energy consumption in the indusirial sector totaled 24.5 quadrillion Btu in 2013, representing approximately 34% of
total U.5. delivered energy consumption. in the AEC2015 Reference case, industrial delivered energy consumption grows at an
annual rate of 0.7% from 2013 to 2040. The annual growth rate is much higher from 2013 to 2025 (1.3%) than from 2025 to 2040
(0.2%), as increased international competition stows industrial production growth and energy efficiency continues to improve in
the industrial sector over the long term. Among the alternative cases, delivered industrial energy consumption grows most rapidly
in the High Economic Growth case at 1.2%/year, almost twice the rate in the Reference case. The slowest growth in industrial
energy consumption is projected in the Low Economic Growth case, at 0.4%/year from 2013 to 2040 (Figure 12).

Total industrial natural gas consumption in the AEQ2015 Reference case increases from 9.1 quadrillion Btu in 2013 to 11.2
quadrillion Btu in 2040. Natural gas is used in the industrial sector for heat and power, bulk chemical feedstocks, natural gas-to-
liquids (GTL) heat and power, and lease and plant fuel. The 6.7 quadrillion Btu of natural gas used for heat and power in 2013 was
74% of total industrial natural gas consumption for the year. From 2013 to 2040, natural gas use for heat and power grows by an
average of 0.4%/year in the Reference case, with 41% of the total growth occurring between 2013 and 2020. In the High Qil and
Gas Resource case, natural gas use for heat and power grows by 0.7%/year from 2013 to 2040, largely as a result of oil and gas
extraction activity (Figure 13),

Natural gas use for GTL is responsible for the rapid post-2025 consumption growth in the High Oil Price compared with the other
two cases shown in Figure 13. Iin the High Qil Price case, natural gas use for heat and power increases by 1.0%/year from 2013
to 2040, including significant use for GTL production, which grows to about 3 quadrillion Btu in 2040 in the High Qil Price case.
Natural gas use for GTL occurs only in the High Oil Price case. Market conditions (primarily liquid fuel prices) do not support GTL
investments in the other cases.

Purchased electricity (excluding electricity generated and used onsite) used by industrial customers in the AEQ2015 Reference
case grows from 3.3 quadrillion Btu in 2013 to 4.1 quadrillion Btu in 2040. Most of the growth occurs between 2013 and 2025,
when it averages 1.7%/year. After 2025, there is little growth in purchased electricity consumption in the Reference case. In
the High Economic Growth case, purchased electricity consumption grows by 1.5%/year from 2013 to 2040, which is almost
twice the rate in the Reference case. Consumption increases significantly from 2025 to 2040 in the High Economic Growth
case, as shipments of industrial products increase relatively more than in the Reference case and do not slow down nearly as
much after 2025.

Figure 12, Industrial sector total delivered energy Figure 13. Industrial sector naturai gas consumption
consumption in three cases, 2010-40 (quadrillion Btu) for heat and power in three cases, 2010-440
{quadrillion Btu)
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Purchased electricity consumption in the five metal-based durables industries,?® which accounted for nearly 25% of the industrial
sector total in 2013, grows at a slightly higher rate than in other industries in the Reference case. Although metal-based durable
industries are not energy-intensive, they are relatively electricity-intensive, and they are by far the largest industry subgroup as
measured by shipments in 2013. in the High Economic Growth case, shipments of metal-based durables grow mare rapidly than
shipments from many of the other industry segments. As a resuit, purchased electricity consumption in the metal-based durables
industries grows by 2.0% per year from 2013 to 2040 in the High Economic Growth case, which is higher than the rate of growth
for the industry in the Reference case.

Combined heat and power (CHP) generation in the industrial sector—almost all of which occurs in the bulk chernicals, food, iron
and steel, paper, and refining industries—grows by 50% from 147 billion kWh in 2013 to 221 billion kWh in 2040 in the AEQ2015
Reference case. Most of the CHP generation uses natural gas, although the paper industry also has a significant amount of
renewables-based generation. All of the CHP-intensive industries are also energy intensive. Growth in CHP generation is slightly
higher than growth in purchased electricity consumption, despite a shift toward lower energy intensity in the manufacturing and
service sectors in the United States.

Bulk chemicals are the most energy-intensive segment of the industrial sector. in the AEQ2015 Reference case, energy
consumption in the U.S. bulk chemicals industry, which totaled 5.6 quadrillion Btu in 2013, grows by an average of 2.3%/year
from 2013 to 2025, After 2025, energy consumption growth in bulk chemicals is negligible, as U.S. shipments of bulk chemicals
begin to decrease because of increased international competition.

Approximately 60% of energy use in the bulk chemicals industry over the projection period is for feedstocks. Hydrocarbon gas
liquids (HGL)?' and petroleum products (such as naphtha)?? are used as feedstocks for organic chemicals, inorganic chemicals,
and resins. Growth in natural gas production from shale formations has contributed to an increase in the supply of HGL. Some
chemicals can use either HGL or petroleum as feedstock; for those chemicals, the feedstock used depends on the relative prices
of natural gas and petroleum. Although HGL or petroleum is used as a feedstock for most chemicals, natural gas feedstocks are
used to manufacture methanoi and agricultural chemicals. Natural gas feedstock consumption, which constituted roughly 13%
of total bulk chemicai feedstock consumption in 2013, grows rapidly from 2014 to 2018, reflecting increased capacity in the U.S.
agricultural chemicals industry.

Residential and commercial

Delivered energy consumption decreases at an average rate of 0.3%/year in the residential sector and grows by 0.6%/year in
the commercial sector from 2013 through 2040 in the AEG2015 Reference case (Figure 14 and Figure 15). Over the same period,
the total number of households grows by 0.8%/year, and commercial floorspace increases by 1.0%/year (Table 4). The AEQ2015
alternative cases illustrate the effects of different assumptions on residential and commercial energy consumption. Higher or
lower economic growth, fuel prices, and fuel resources yield a range of residential and commercial energy demand, Different

Figure 14. Residential sector delivered energy Figure 15. Commercial sector delivered energy
consumption by fuel in the Reference case, 2010-40 consumption by fuel in the Reference case, 2010-40
(quadrillion Btu) (quadrillion Btu)
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2The fivemetal-based durables industries are fabricatedmetal products (NAICS 332), machinery (NAICS333), computers (NAICS 335), transporiation
equipment (NAICS 338), and electrical equipment (NAICS 335).

2Hydrocarbon gas liquids are natural gas liquids (NGL) and ofefins, NGL mclude ethane, propane, normal butane, isobutane, and natural gasolme Olefins
include ethylene, propylene, butylene, and isobutylene, See hittp:

2Naphtha is a refined or semi-refined petroleum fraction used in chemlcal feedstocks and many other petroleum products, see www.eia. gov,ftoolsg

glossary/index.cfm?id=naphtha.
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levels of economic growth affect the number of households more than the amount of commercial floorspace, leading to greater
differences in residential energy demand across the cases,

In the Reference case, electricity consumption in the residential and commercial sectors increases by 0.5%/year and 0.8%/year
from 2013 through 2040, respectively, with the growth in residential electricity use ranging from 0.2%,/year to 0.9%/year and
the growth in commercial electricity use ranging from 0.7% to 0.9%/year in the alternative cases. In all cases, demand shifts
from space heating to space cooling as a growing share of the population moves to warmer regions of the country. Miscellaneous
electric loads (MELs)—from a variety of devices and appliances that range from microwave ovens ta medical imaging equipment—
continue to grow in the residential and commercial sectors, showing both increased market penetration (the share of the potential
market that uses the device) and saturation (the number of devices per building).

In the commercial sector, the use of computer servers continues to grow to meet increasing needs for data storage, data
processing, and other cloud-based services; however, only a small number of servers are installed in large, dedicated data center
buildings. Most of the electricity used by servers can ba attributed to equipment located in server raoms at the building site in
offices, education buildings, and healthcare facilities.

Residential natural gas use declines in the Reference case with improvements in equipment and building shell efficiencies, price
increases over time, and reduced heating needs as populations shift. Natural gas consumption in the commercial sector would
be relatively flat as a result of efficiency improvements that offset floorspace growth, but increases in natural gas-fueled CHP
capacity keep sector consumption trending upward throughout the projection. in the residential and commercial sectors, natural
gas prices increase 2.5 and 3.0 times faster, respectively, than electricity prices through 2040 in the Reference case. In the High
Oil and Gas Resources case, with lower natural gas prices, commercial delivered natural gas consumption grows by 0.7%/year,
or more than twice the rate in the Reference case.

in the residential sector, distillate consumption and propane consumption, primarily for space heating, decline by 2.7%/year and
2.0%/year, respectively, in the Reference case from 2013 to 2040. The declines are even larger in the High Oil Price case, at 3.1%/
year and 2.3%/year for distillate and propane, respectively, over the same period.

End-use energy intensity, as measured by consumption per residential household or square foot of commercial floorspace,
decreases in the Reference case as a result of increases in the efficiency of equipment for many end uses (Figure 16 and Figure
17). Federal standards and voluntary market transformation programs (e.g., Energy Star) target uses such as space heating and
cooling, water heating, lighting, and refrigeration, as well as devices that are rapidly profiferating, such as set-top boxes and
external power supplies.

As a result of collaboration among industry, efficiency advocates, and government, a voluntary agreement for set-top boxes
has been issued in lieu of federal standards.?* Commercial refrigeration standards that will affect walk-in and reach-in coolers
and freezers are under discussion among stakeholders.?® As more states adopt new building codes, shell efficiencies of
newly constructed buildings are improving, which will reduce future energy use for heating and cooling in the residential and
commercial sectors.

in the AEQ2015 Reference case, residential and commercial energy intensities for miscellaneous electric loads (MEL) and
nonelectric miscellaneous uses in 2040 are roughly 18% and 23% higher, respectively, than they were in 2013. These devices
and appliances vary greatly in their energy use characteristics, and their total energy consumption is closely tied to their levels of

Table 4. Residential households and commercial indicators in three AEQ2015 cases, 2013 and 2040
Average annual growth rate, 2013-40

Indicator 2013 2040 {percent per year)
Residential households (millions)

High Economic Growth 114.3 158.5 1.2

Reference 114.3 1410 0.8

Low Economic Growth 114.3 127.9 04
Commercial floorspace (billion square feet)

High Economic Growth 828 112.4 1.1

Reference 82.8 109.1 1.0

Low Economic Growth 828 106.0 0.9

Brollowing a consensus agreement ameng manufacturers and industry representatives that is expected to achieve significant energy savings, the
U.5. Department of Energy (DOE) has withdrawn its proposed rulemaking for set-top boxes. See https://www.federalregister.gov/articles/text
raw text/201/331/264 txi.

2Walk-in coolers and walk-in freezer panels, doors, and refrigeration systems are currently scheduled to comply with the updated standard beginning
in August 2017 (see http//wwwl.eere.energy.gov/buildings liance standards/product.aspx/productid/26), and DOE has denied a petition
from the Air-Conditioning, Heating, and Refrigeration Institute (AHRI) to reconsider its final rulemaking (see htin.//www.energy.gov/sites/prod

files/2014/09/118/petition_denial.pdf).
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penetration and saturation in the buildings sectors. As a result, MEL and nenelectric miscellaneous uses are difficult targets for

federal efficiency standards.?®

Penetration of grid-connected distributed generation continues to grow as both equipment and non-equipment costs decline,
slowing delivered electricity dernand growth in both residential and commercial buildings. In the AEQ2015 Reference case, solar
photovoltaic (PV) capacity in the residential sector grows by an average of about 30%/year from 2013 through 2016, compared
with 9%/vear for commercial sector PV, driven by the recent popularity of third-party leasing and other innovative financing
options and tax credits. Following expiration of the 30% federal investment tax credit at the end of 2016, the average annual
growth of PV capacity in residential and commercial buildings slows to about 6% in both sectors through 2040.

Natural gas CHP capacity in the commercial sector grows by an average of 9%/year from 2013 to 204Q in the Reference case and
shows little variation across the alternative cases. Although natural gas prices are lower in the High Oil and Gas Resource case
than in the Reference case, lower electricity prices limit the attractiveness of commercial CHP relative to purchased electricity.

Figure 16, Residential sector delivered energy
intensity for selected end uses in the Reference case,
2013 and 2040 (million Btu per household per year)
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Total primary energy consumption grows in the AEOQ2015
Reference case by 8.6 quadrillion Btu (8.9%), from 971
quadrillion Btu in 2013 to 105.7 quadrillion Btu in 2040
(Figure 18). Most of the growth is in consumption of natural
gas and renewable energy. Consumption of petroleum
products across all sectors in 2040 is unchanged from 2013
levels, as motor gasoline consumption in the transportation
sector declines as a result of a 70% increase in the average
efficiency of on-road light-duty vehicies (LDVs), to 37 mpg in
2040, which more than offsets projected growth in vehicie
miles traveled (VMT). Total motor gasoline consumption
in the transportation sector is about 3.4 quadrillion Btu (1.8
million barrels per day (bbl/d)) lower in 2040 than in 2013,
and total petroleum consumption in the transportation sector
is about 1.6 quadrillion Btu (0.9 million bbl/d) lower in 2040
than in 2013,

{J.5, consumption of petroleum and other liquids, which
totaled 35.9 quadrillion Btu (19.0 million bbl/d) in 2013,
increases to 37.1 quadrillion Btu (19.6 million bbl/d} in 2020,
then declines to 36.2 quadriltion Btu (19.3 million bbl/d) in

Figure 17. Commercial sector delivered energy
intensity for selected end uses in the Reference case,
2013 and 2040 (thousand Btu per square foot per year)
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Figure 18. Primary energy consumption by fuel in the
Reference case, 1980-2040 (quadrillion Btu)
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i Mavigant Consulting Inc. and Leidos—formerly SAIC, Analysis and Representation of Miscellaneous Electric Loads in NEMS, prepared for the U.S. Energy

Information Administration (Washington, DC: May 2013), htt

www.eia.gov/analysis/studies/demand

iscelectric/.
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2040. In the transportation sector, which continues to dominate demand for petroleum and other liquids, there is a shift from
motor gasoline to distillate. The gasoline share of total demand for transportation petroleum and other liquids declines by 10.6
percentage points, while distillate consumption increases by 7.2 percentage points. Increased use of compressed natural gas
and LNG in vehicles also replaces about 3% of petroleum and other liquids consumption in the transportation sector in 2040,
Consumption of ethane and propane (the latter including propylene), which are used in chemical production, shows the largest
increase of all petroleumn products in the AEO2015 Reference case from 2013 to 2040. Industrial consumption of ethane and
propane, extracted from wet gas in natural gas processing plants, grows by almost 1 quadrillion Btu (790 thousand bbl/d) as dry
natural gas production increases.

Natural gas consumption in the AEO2015 Reference case increases from 26.9 quadrillion Btu (26.2 Tcf) in 2013 to 30.5 quadrillion
Btu (29.7 Tcf) in 2040. The largest share of the growth is for electricity generation in the electric power sector, where demand
for natural gas grows from 8.4 quadrillion Btu (8.2 Tcf) in 2013 to 9.6 quadrillion Btu (9.4 Tcf) in 2040, in part as a result of the
retirement of €0.1 GW of coal-fired capacity by 2025. Natural gas cansumiption in the industrial sector also increases, rapidly
through 2016 and then more stowly through 2040, benefiting from the increase in shale gas production that is accompanied by
slower growth of natural gas prices. Industries such as bulk chemicals, which use natural gas as a feedstock, are more strongly
affected than others. Natural gas use as a feedstack in the chemical industry increases by about 0.4 quadrillion Btu from 2013 to
2040. In the residential sector, natural gas consumption declines from 2018 to 2040 and it increases slightly in the commercial
sector over the same period.

Coal use in the Reference case grows from 18.0 quadrillion Btu (925 million short tons) in 2013 to 19.0 quadrillion Btu (988
million short tons) in 2040. As previously noted, the Reference case and other AEG2015 cases do not inciude EPA's proposed
Clean Power Plan, which if it is implemented is likely to have a significant effect on coal use. Coal use in the industrial sector falis
off slightly over the projection period, as steel production becomes more energy efficient. On the other hand, if oil prices were
significantly higher than projected in the Reference case, coal could be used to make liquids via the Fischer-Tropsch process. In
the High Oil Price case—the only AEQ2015 case in which coal-to-liguids (CTL) technology becomes economically viable—liquids
production from CTL plants totals about 710,000 bbl/d in 2040, representing about 3.3 quadrillion Btu (including liquids value),
or about 180 million short tons, of coal consumption.

Consumption of marketed renewable energy increases by about 3.6 quadrillion Btu in the Reference case, from 9.0 quadrillion
Btu in 2013 to 12.5 quadrillion Btu in 2040, with most of the growth in the electric power sector. Hydropower, the largest category
of renewable electricity generation in 2013, contributes little to the increase in renewable fuel consumption. Wind-powered
generation, the second-largest category of renewable electricity generation in 2013, becomes the largest contributor in 2038
(including wind generation by utilities and end-users onsite). However, solar photovoltaics (6.8%/year), geothermal (5.5%/
year), and biomass (3.1%/year) all increase at faster average annual rates than wind (2.4%/year), including all sectors. Modest
penetration of EB5 and a small increase in liquids blended into diesel fuel result in a slight increase in consumption of renewable
liquid fuels for transportation, despite a smaller pool for ethanol blending as a result of a projected overall decrease in motor
gasoline consumption in the AEQ2015 Reference case.

In the High Qil Price case, tota) primary energy use in 2040 is 109,7 guadrillion Btu, 3.9 quadrillion Btu higher than in the
Reference case, even though total liquids consumption in 2040 is 3.3 quadrillion Btu lower, despite an 0.3 quadrillion Btu increase
in renewable liquids. The decrease in petroleum and other liquids consumption is more than offset by increased consumption of
natural gas (31.8 quadrillion Btu in 2040, 1.3 quadrillion Btu more than in the Reference case), coal (21.6 quadrillion Btu in 2040,
2.6 quadrillion Btu more, not including the Fischer-Tropsch coal consumed as liquids), nuclear (9.8 quadritlion Btu in 2040, 1.1
quadrillion Btu more), and many renewables (13.2 quadrillion Btu in 2040, 2.3 quadrillion Btu more, not including consumption of
liquids from renewable fuels). The increases in coal and natural gas consumption are explained by the attractiveness of turning
them into liquid fuels, made profitable by higher il prices despite lower demand for motor gasoline and diesel fuels.

Uncertainty about economic growth results in the widest variation in the projections for tota! primary energy consumption in
2040, ranging from 98.0 quadrillion Btu in the Low Economic Growth case (1.8% average annual growth in real GDP measured
in 2009 dollars} to 116.2 quadriliion Btu in the High Economic Growth case {2.9% average annual growth in real GDP). Changes
in the assumed rate of economic growth lead to variations in the growth of energy consumption across all fuels, whereas changes
in crude oil prices or in the size of the oil and natural gas resource base result in shifts among the fuel types consumed, with
some fuels gaining share and others losing share. In the Low Qil Price case, the petroleum and other liquids share of total energy
consumption is about 36.4% in 2040; in the High Oil Price case, it is 30.0% in the same year. With cheaper natural gas in the
High Qif and Gas Resource case, less electricity is generated from coal and renewable fuels.

Energy intensity

Energy intensity (measured both by energy use per capita and by energy use per dollar of GDP) declines in the AEOQ2015 Reference
case over the projection period (Figure 19). While a portion of the decline results from a small shift from energy-intensive to
nonenergy-intensive manufacturing, most of it results from changes in other sectors.
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Increasing energy efficiency reduces the energy intensity of
many residential end uses between 2013 and 2040. Total

Energy production, imports, amd exports

Figure 19. Energy use per capita and per 2009
dollar of gross domestic product, and carbon dioxide
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2013 to 2040.

Macroeconomic growth has the largest impact on energy intensity among the AEQ2015 alternative cases. Real GDP grows by an
average of 1.8%/year from 2013 to 2040 in the Low Economic Growth case, and population grows by an average of 0.6%/year
over the same period. Even though energy use increases only slightly (growing by 0.9 quadrillion Btu from 2013 to 2040) because
GDP growth is lower than in the other cases, energy intensity as measured in relationship to GDP declines the least—an average
rate of 1.8% per year from 2013 to 2040. However, the same case shows the largest decline in energy use per person, averaging
0.5%/vear from 2013 to 2040. In the High Economic Growth case, real GDP increases at an average annual rate of 2,9%/vear,
population grows at an average annual rate of 0.8%/year, and energy use increases at an average annual rate of 0.7%/year from
2013 to 2040. As a result, the energy intensity of GDP declines at a slightly higher rate than in the Reference case, while the
decline in energy use per person is slower than in the Reference case.

Energy production, imports, and exports

Net L1.S. imports of energy declined from 30% of total energy consumption in 2005 to 13% in 2013, as a result of strong growth
in domestic oil and dry natural gas production from tight formations and slow growth of total energy consumption. The decline
in net energy imports is projected to continue at a slower rate in the AEQ2015 Reference case, with energy imports and exports
coming into balance around 2028 (although liquid fuel
imports continue, at a reduced level, throughout the Reference
case). From 2035 to 2040, energy exports account for about
23% of total annual US. energy production in the Reference
case (Figure 20). Economic growth has a major influence on
U.S. energy consumption, imports, and experts. In the High

Figure 20. Total energy production and consumption
in the Reference case, 1980-2040 (quadrillion Btu)
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consumption in 2040. In the High Qil Price case, with stronger growth in production and more incentives for energy efficiency,
the United States becomes and remains a net energy exporter starting in 2019, and net exports increase to 9% of total energy
production in 2040 after peaking at 11% in 2032. in the High Oil and Gas Resource case, with faster growth in domestic natural
gas and crude oil production, U.S. net energy exports, mostly in the form of petroleum and natural gas, grow to almost 19% of
total domestic energy production in 2040,

Petroleum and other liquids

Production from tight formations leads the growth in U.S. crude oil production across all AEQ2015 cases. The path of projected
crude oil production varies significantly across the cases, with total U.5. crude oil praduction reaching high points of 10.6 million
barrels per day (bbl/d) in the Reference case (in 2020), 13.0 millicn bbi/d in the High Qil Price case (in 2026), 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 Reference case, the existing U.S. competitive advantage in oil refining compared to the rest of the world continues over
the projection period. This advantage results in growing gasoline and diesel exports through 2040 in the Reference case. The
production of motor gasoline blending components, which totaled 7.9 million bbl/d in 2013, begins declining in 2015 and falls to
7.2 million bbl/d by the end of the projection period, while diesel fuel production rises from 4.2 million bbl/d in 2013 to 5.3 million
bbl/d in 204Q. As a resuit of declining consumption of liquid fuels and increasing production of domestic crude oil, net imports of
crude oil and petroleum products falf from 6.2 million bbl/d in 2013 (33% of total domestic consumption) to 3.3 million bbl/d in
2040 (17% of domestic consumption) in the Reference case. Growth in gross exports of refined petroleum products, particularly
of motor gasoline and diese! fuel, results in a significant increase in net petroleum product exports between 2013 and 2040.

In both the High Oil and Gas Resource and High Qil Price cases, 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 in both cases than in
the Reference case. In the High Qil and Gas Resource case, tight oil production grows in response to assumed higher estimated
uftimate recovery (EUR) and technology improvements, closer well spacing, and development of new tight oil formations or
additional layers within known tight oil formations. Total crude oil production reaches 16.6 million bbl/d in 2037 in the High Qil
and Gas Resource case. In the High Qil Price case, higher oil prices improve the economics of production from new weils in tight
formations as well as from other domestic production sources, leading to a more rapid increase in production voiumes than in
the Reference case. Tight oil production increases through 2022, when it totals 7.4 million bbl/d. After 2022, tight oil production
declines, as drilling moves info less productive areas. Total U.S. crude oil production reaches 13.0 million tbl/d by 2025 in the
High Cil Price case before declining to 9.9 million bbl/d in 2040 (Figure 21 and Figure 22).

Recent declines in West Texas Intermediate?® oif prices (falling by 59% fram June 2014 to January 2015) have triggered interest
in the effect of lower prices on U.S, oil production, In the Low Oil Price case, domestic crude oil production is 9.8 million bbi/d in
2022, 0.7 million bbl/d lower than the 10.4 million bbi/d in the Reference case. In 2040, U.S. crude oil production is 7.1 million
bbl/d, 2.3 million bbl/d lower than the 9.4 million bbl/d in the Reference case, Most of the difference in total crude oil production
levels between the Reference and Low Qil Price cases reflects changes in production from tight oil formations. However, all
sources of U.S. oil production are adversely affected by low oii 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

Figure 21, U.S. tight oil production in four cases, Figure 22. U.S. total crude oil production in four
2005-40 (million barrels per day) cases, 2005-40 (million barrels per day)
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26yWest Texas Intermediate is a crude stream produced in Texas and southern Oklahoma that serves as a reference, or marker, for pricing a number of
other crude streams and is traded in the domestic spot market at Cushing, Oklahoma.
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formations, which have smaller estimated ultimate recoveries (EURs) than welis drilled in core areas. As a result, they have a more
limited impact on total production growth in the near term.

In both the High Oil and Gas Resource and High Oil Price cases, growing production of 279-35° American Petroleum Institute
{API) medium sour crude oil from the offshore Gulf of Mexico (GOM) helps balance the crude slate when combined with the
increasing production of light, sweet crude from tight oil formations. In all cases, GOM crude oil production increases through
2019, as offshore deepwater projecis have refatively long development cycles that have already begun. GOM production declines
through at least 2025 in all cases and fluctuates thereafter as a result of the timing of large, discrete discoveries that are brought
into production. Overall GOM production through 2040 is highest in the High Oil and Gas Resource case, followed closely by the
High Qil Price case and finally by the Reference case and Low Qil Price case.

In the High Oil Price case, producers take greater advantage of CO2-enhanced oil recovery (CO2-EQR) technologies. CO2-EOR
production increases at a steady pace over the projection period in the Reference case and increases more dramatically in the
High Qil Price case, where higher prices make additional CO2-ECR projects economically viable. In the High Qil and Gas Resource
and Low Qil Price cases, with lower crude oil prices, fewer CO2-EOR projects are economical than in the Reference case.

Production of natural gas plant liquids (NGPL), including ethane, propane, butane, isobutane, and natural gasoline, increases from
2013 1o 2023 in all the AEOQ2015 cases. After 2023, only the High Oil and Gas Resource case shows increasing NGPL production
through the entire projection period. However, the High Oil Price case also shows significant NGPL preduction growth through
2026. Most of the early growth in NGPL production is associated with the continued development of liquids-rich areas in the
Marcellus, Utica, and Eagle Ford formations.

Production of petroleum products at U.S, refineries depends largely on the cost of crude oil, domestic demand, and the absorption
of petroleum product exports in foreign markets. U.S. refinery production of gasoline blending components declines in the
Reference and Low Qil Price cases but increases in the High Qil Price and High Oil and Gas Resource cases. The steepest decline
in production of motor gasoline blending components is projected in the Reference case, with production of blending components
declining from 7.9 million bbl/d in 2013 to 7.2 million bbl/d in 2040, in response to a drop in U.5. crude oil production, higher crude
oil prices, and lower demand. In the High Qil and Gas Resource case, production of blending compenents increases to 9.1 million
bbl/d in 2040, because abundant domestic supply of lighter crude oil resuits in lower feedstock costs for refiners, lower gasoline
prices, increased exports, and relatively higher levels of gasoline consumption (including exports) and production.

Diesel fuel output from U.S, refineries rises in the High Qil and Gas Resource case from 4.2 million bbl/d in 2013 to 6.6 million
bbl/d in 2037, as a result of iower costs for refinery feedstocks. In the Low Oil Price case, lower domestic diese! fuel prices result
in higher levels of domestic consumption, leading to a 4.7 million bbl/d increase in diesel fuel production in 2040. In the High Oi!
Price case, higher oil prices (which are assumed to occur worldwide) make diesel fuel from U.S. refineries more competitive. Total
U.S. diesel fuel output increases to 6.1 million bbl/d in 2040. In the Reference case, U.S. diesel fuel output increases to 5.3 million
bbi/d in 2040,

As in the Reference case, the United States remains a net importer of liquid fuels through 2040 in the Low Cil Price case. In
the High Oil and Gas Resource case, as a resuit of higher levels of both domestic crude oil production and petroleum product
exports, the United States becomes a net exporter of liquid fuels by 2021. Refiners and oil producers gain a competitive
advantage from abundant domestic supply of light crude oil and higher GOM production of lower API crude oil streams, along
with lower refinery fuel costs as a result of abundant domestic natural gas supply. In the High Qil Price case, the United States
becomes a net exporter of liquid fuels in 2020, as higher oil

prices reduce U).5. consumption of petroieum products and Figure 23. U.S. net crude oil imports in four cases,
spur additional U.S. crude oil production. U.S. net crude oil 2005-40 (million barrels per day)
imports—which fall to 5.5 million bbl/d in 2022 as domestic History 2013 Projections

crude oil production grows—rise to 8.9 million bbl/d in 2040 12
as domestic production flattens and begins to decline.

By 2040, the level of net liquid fuels exports is significantly
larger in the High Qil and Gas Resource case than in the High 9
Oil Price case. In the High Oil Price case, higher world crude
oil prices make overseas refineries less competitive compared
to U.S. refineries. As a result, net U.S. exports of petroleum
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In the High Oil and Gas Resource case, the United States swings from net liquid fuels imports equal to 33% of tota! domestic
product supplied in 2013 to net liguid fuels exports equal to 29% of total domestic product supplied in 2040 (compared with net
exports equal to 3% of total domestic product supplied in 2040 in the High Oil Price case). In the Reference case, net imports fall
to 14% of total domestic product supplied in 2020, before rising to nearly 18% of product supplied in 2033 and remaining around
that level through 2040. Net imports of liquid fuels fall to 19% of total product supplied in 2020 in the Low Oil Price case before
rising to 36% of total product supplied in 2040.

Cheaper light crude oil production from inland basins and increased production of heavier GOM crude oil leads to a 35% decline
in gross crude oil imports in the High Oil and Gas Resource case—from 7.7 million bbl/d in 2013 to 5.0 million bbl/d in 2040. This
compares with a 6% increase in the Reference case (to 8.2 million bbl/d in 2040} and a 12% increase in the Low Qil Price case
(to 8.7 million bbl/d in 2040).

Net petroleun product exports increase as U.S. refineries become more competitive in all cases except for the Low Qi Price case.
Net petroleum product exports increase most in the High Qil Price and High Oil and Gas Resource cases (from 1.4 million bbl/d
in 2013 to 9.5 million bbl/d and 9.9 million bbi/d, respectively, in 2040). In the Reference case, net petroleum product exports
increase to 4.3 million bbl/d in 2040, and in the Low Oil Price case they increase to 2.2 million bbi/d in 2020 and then decline to
0.7 million bbl/d in 2040.

In the High Qil and Gas Resource case, gross crude oil exports allowed under current laws and regulations, including exports
fo Canada and exports of processed condensate, rise significantly in response to increased production. It is assumed that
condensate which has been processed through a distiflation tower can be exported in accordance with a clarification from the
U.S. Department of Commerce, Bureau of Industry and Security.?” Gross crude exports increase from 0.1 million bbl/d in 2013 to
a high of 1.3 miliion bbi/d in 2027 in the High Qil and Gas Resource case, before declining to 0.9 million bbl/d in 2040-—compared
with 0.6 million bbl/d in 2040 in the Reference, High Ol Price, and Low Ol Price cases. With U.S. refinery access to increased
amounts of low-cost domestic crude supplies, gross petroleum product exparts increase from 3.4 million bbl/d in 2013 to 12.0
million bbi/d in the High Oil and Gas Resource case and to 11.5 million bbl/d in 2040 in the High Qil Price case, compared with
6.4 million bbl/d in the Reference case and 3.5 million bbl/d in the Low Qil Price case.

Natural gas

Production

Total dry natural gas production in the United States increased by 35% from 2005 to 2013, with the natural gas share of total U1.S.
energy consumption rising from 23% to 28%. Production growth resulted largely from the development of shale gas resources in
the Lower 48 states (including natural gas from tight oil formations), which more than offset declines in other Lower 48 onshore
production. In the AEQ2075 Reference case, more than half of the total increase in shale gas production over the projection
period comes from the Haynesville and Marcellus formations. Lower 48 shale gas production (including natural gas from tight oil
formations) increases by 73% in the Reference case, from 11.3 Tcf in 2013 to 19,6 Tef in 2040, leading to a 45% increase in total
U.S. dry natural gas production, from 24.4 Tcf in 2013 to 35.5 Tcf in 2040. Growth in tight gas, federal offshore, and enshore
Alaska production also contributes to overall production growth over the projection period (Figure 25 and Figure 26).

Figure 24. U.S. net petrolenm product imports in Figure 25. U.S. total dry natural gas production in
four cases, 2605-40 (million barrels per day) four cases, 2005-40 (trillion cubic feet)
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27\) 5. Department of Commerce, Bureau of Industry and Security, "FAQs-Crude Qil and Petroleum Products December 30, 2014” (see question no. 3, “Is
lease condensate considered crude oil?"} (Washingtan, DC: December 30, 2014), http:/www.bis doc.gov/index.php/policy-guidance/fzgs.
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Future dry natural gas production depends primarily on the size and cost of tight and shale gas resources, technology improvements,
domestic natural gas demand, and the relative price of oil. Projections in the High Oil and Gas Resource case assume closer well
spacing; higher EURs per shale gas well, tight gas well, and tight oil well; development of new tight il formations either from new
discoveries or additionat layers within known tight oil formations; and additional long-term technology improvements that further
increase the EUR per tight gas and shale gas well over the projection period above those in the Reference case. Even with lower
prices, total U.S. dry natural gas production increases in the High Oil and Gas Resource case to 50.6 Tcf in 2040, 43% above the
Reference case level, with Lower 48 shale gas production of 34.6 Tcf in 2040, or 77% above the Reference case level.

The High and Low Oil Price cases use the same natural gas resource assumptions as the Reference case, but production levels
vary in response to natural gas demand, primarily from the transportation sector and global demand for U.S.-origin LNG. In the
High Qil Price case, increased demand for natural gas as a fuel for motor vehicles, as LNG for export, and as plant fuel for natural
gas liquefaction facilities accounts for the increase in total domestic dry natural gas production to 41.1 Tcf in 2040 (16% above the
Reference case). U.S. shale gas production in the High Oil Price case totals 23.6 Tcf in 2040, 21% above the Reference case total.
In the Low Oil Price case, with lower demand for natural gas and LNG exports, U.S. dry natural gas production totals 31.8 Tcf in
2040 (10% below the Reference case total), and U.5. shale gas production totals 18.1 Tcf in 2040 (8% below the Reference case).

Tight gas accounts for a smaller, but still significant, portion of the increase in U.S. dry natural gas production compared to shale
gas. Tight gas production responds largely to crude oil prices and the same levels of technological progress experienced with
shale gas production. Tight gas production increases from 4.4 Tcf in 2013 to 7.0 Tcf in 2040 in the Reference case, compared
with 8.1 Tef in 2040 in the High Oil and Gas Resource case, 8.4 Tcf in the High Qil Price case, and 6.6 Tcf in the Low Qi Price case.
Most of the tight gas production growth occurs in the Guif Coast and Dakotas/Rocky Mountains regions, Tight gas production
in the Midcontinent region—which declines in the Reference case—increases by 24% from 2013 to 2040 in the High Oil and Gas
Resource case.

Undiscovered crude ofl and natural gas resources in the federa) offshore and Alaska regions are assumed to be 50% higher in the
High Qil and Gas Resource case than in the Reference case. Lower 48 offshore natural gas production increases from 1.5 Tcf in 2013
to 3.0 Tcf in 2040 in the High Oil and Gas Resource case, and to 2.8 Tcf in 2040 in both the High Qil Price and Reference cases.
Curnulative federal offshore natural gas production is highest in the High Qil Price case, with federal offshore natural gas production
increasing more than in any of the other AEO2015 cases through 2036, before declining. Alaska dry natural gas preduction begins
increasing in 2026 in the High Oil Price case, and in 2027 in the Reference case. Alaska dry natural gas production reaches 1.2 Tef in
2029 and remains at that level through 2040 in the High Qil Price case. Alaskan production reaches 11 Tcf in 2040 in the Reference
case, following the projected completion of a new LNG export facility in Alaska. In the Low Qil Price and High Oil and Gas Resource
cases, lower international natural gas prices make LNG exports from Alaska uneconomical, and Alaska dry natural gas production
falls through 2040 as declines in cil production result in decreased use of natural gas for drilling operations.

Imports and exports

In all the AEQ2015 cases, net natural gas imports continue to decline through 2040, as they have since 2007. Gross exports
of natural gas increase over the period, and gross imports decline. The rate of decline in net imports varies across the cases—
depending on assumptions about changes in world oil prices and U.S. natural gas resources—and slows in the later years of the
projections (Figure 27). In all the cases, the United States becomes a net exporter of natural gas in 2017, driven by LNG exports
(Figure 28), increased pipeline exports to Mexico, and reduced imports from Canada.

Figure 26. U.S. shale gas production in four cases, Figure 27. U.S. total natural gas net imports in four
2005-40 trillion cubic feet) cases, 2005-40 (trillion cubic feet)
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In the Reference case, net exports of natural gas from the United States total 5.6 Tcf in 2040, Most of the growth in U.S. net
natural gas exports occurs before 2030, when gross liquefied natural gas (LNG) exports reach their highest level of 3.4 Tcf, where
they remain through 2040, In all the cases, the United States remains a net pipeline importer of natural gas from Canada through
2040, but at lower levels than in recent history, while net pipeline exports of naturai gas to Mexico grow from 0.7 Tcf in 2013 to
3.0 Tef in 2040 in the Reference case.

The price of LNG supplied to international markets, which in part reflects world oil prices, is significantly higher than the price of
U.S. domestic natural gas supply, particularly in the near term. The growth in U.S. LNG exports is driven by this price difference,
which also discourages U.S. LNG imports. LNG export growth after 2020 is highest in the High Oil and Gas Resource case, where
higher production capability lowers the price of U.S. natural gas supply to the world market, leading to net LNG exports of 10.3
Tcf in 2040 (212% more than in the Reference case) and total net natural gas exports of 13.1 Tef in 2040 (133% more than in the
Reference case).

Most of the variations in projected net exports of U.S. natural gas among the AEQ2015 cases result from differences in levels
of LNG exports. In the High OQil Price and Low Qil Price cases, projected LNG exports vary in response to differences between
international and domestic natural gas prices, after accounting for the costs associated with processing and transporting
the gas. Over the projection, the relationship between international LNG prices and world oil prices is assumed to weaken,
particularly as U.S. LNG exports increase. Low world oil prices limit the competitiveness of domestic natural gas relative to oil
itself and also to LNG volumes sold through contracts finked to oil prices, which are less likely to be renegotiated in a low oil
price environment.

In the High Ol Price case, U.S. LNG exports total 8.1 Tcf in 2040, or 142% more than in the Reference case. As a result, U.S, net
natural gas exports total 9.1 Tef in 2040 in the High Qil Price case, or 63% more than in the Reference case, In the Low World Oil
Price case, LNG net exports never surpass 0.8 Tcf, and U.S. net exports of natural gas total 3.0 Tcf in 2040, or 46% below the
Reference case level.

Canada, which accounted for 97% of total U.S. pipeline imparts of natural gas in 2073, continues as the source of nearly all U.S.
pipeline imports through 2040, Most naturat gas imported into the United States comes from western Canada and is delivered
mainly to the West Coast and the Midwest,

Inthe AEQ2015 alternative cases, gross pipeline imports from Canada generally are higher than in the Reference case when prices
in the United States are higher, and vice versa. However, gross pipeline imports from Canada in 2040 are highest in the High Oil
and Gas Resource case, with growth after 2030 resulting from an assumed increase in Canada's shale and coalbed resources.
Gross exports of U.S, natural gas to Canada, largely into the eastern provinces, generally increase when prices are low in the
United States, and vice versa.

U.S. pipeline exports of natural gas—most flowing south to Mexico—have grown substantially since 2010 and are projected to
continue increasing in all the AEO2015 cases because increases in Mexico's production are not expected to keep pace with the
country's growing demand for natural gas, primarily for electric power generation. In the High Oil and Gas Resource case, with
the lowest projected U.S. natural gas prices, pipeline exports to Mexico in 2040 total 4.7 Tcf, as compared with 3.3 Tcf in the Low
Qil Price case and 2.2 Tef by 2040 in the High Ot Price case.

Coal
Figure 28, U.S. liquefied natural gas net imports in Between 2008 and 2013, U.S. coal production fell by 187
four cases, 2005-40 (trillion cubic feet) million short tons (16%), as declining natural gas prices
History 2013 Projections made coal less competitive as a fuel for generating electricity

(Figure 29). In the AEQ2015 Reference case, U.S. coal
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5 more slowly. After 2030, coal consumption for electricity
High Oil Price generation levels off through 2040. The cases presented in
AEO2015 do not include EPA's proposed Clean Power Plan,
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28(),S. Environmental Protection Agency, "Mercury and Air Toxics Standards,” http://www.epa.gov/mats {Washington, DC: March 27, 2012),
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Electricity generation

competition from renewables, leads to the projected retirement of 31 gigawatts (GW) of coal-fired generating capacity and the
conversion of 4 GW of coal-fired generating capacity {o natural gas between 2014 and 2016. However, coal consumption in the
U.S. electric power sector is supported by an increase in output from the remaining coal-fired power plants, with the projected
capacity factor for the U.5. coal fleet increasing from 60% in 2013 to 67% in 2016. In the absence of any significant additions of
coal-fired electricity generating capacity, coal production after 2030 levels off as many existing coal-fired generating units reach
maximum capacity factors and coal exports grow slowly. Total U.S. coal production in the AEQO2015 Reference case remains
below its 2008 level through 2040.

Across the AEQ2015 alternative cases, the largest changes in U.S. coal producticn relative to the Reference case occur in the High
Qil and Gas Resource and High Qil Price cases. Inthe High Oil and Gas Resource case, lower natural gas prices lead to a significant
shift away from the use of coal in the electric power sector, resulting in coal production levels that are 13% lower in 2020 and 11%
lower in 2040 than in the Reference case. In the High Qil Price case, higher oil prices spur investments in coal-based synthetic
fuels, which result in increasing demand for domestically produced coal, primarily from mines in the Western supply region. In the
High Oil Price case, coal consumption at coal-to-liquids (CTL) plants rises from 11 million short tons in 2025 to 181 million short
tons in 2040, and total coal production in 2040 is 13% higher than in the Reference case.

In the other AEQ2015 cases, variations in the quantities of coal produced relative to the Reference case are more modest, ranging
from 4% (49 million short tons) lower in the Low Economic Growth case to 4% (40 million short tons) higher in the High Economic
Growth case in 2040. Factors that limit the variation in U.S. coal production across cases include the high capital costs associated
with building new coal-fired generating capacity, which limit potential growth in coal use; the relatively low operating costs of
existing coal-firad units, which tend to limit the decline in coal use; and limited potential {o increase coal use at existing generating
units, which already are at maximum utilization rates in some regions.

Changes in assumptions about the rate of economic growth also affect the outlook for coal demand in the U.S. industrial sector
(coke and other industrial plants) and, consequently, coal production. in the Low Economic Growth case, lower levels of industrial
coal consumption in 2040 account for 17% of the reduction in total coal consumption relative to the Reference case. In the High
Economic Growth case, higher levels of coal consumption in the industrial sector in 2040 account for 44% of the increase in total
coal consumption relative to the Reference case.

Regionally, strong production growth in the interior region contrasts with declining production in the Appalachian region in the
AEQ2015 Reference case. In the interior region, coal production becomes increasingly competitive as a result of a combination
of improving labor productivity and the installation of scrubbers at existing coal-fired power plants, which allows those plants to
burn the region’s higher-sulfur coals at a lower delivered cost compared with coal from other regions. Appalachian coal preduction
declines in the Reference case, as coal produced from the extensively mined, higher-cost reserves of Ceniral Appalachia is
replaced by lower-cost coals from other regions. Western coal production in the Reference case increases from 2017 to 2024,
in line with the increase in U.S. consumptian, but falls slightly thereafter as a result of competition from producers in the Interior
region and limited growth in coal use at existing coal-fired power plants after 2025.

U.S. coal exports decline from 118 million short tons in 2013 to 97 million short tons in 2014 and to 82 million short tons in 2015 in
the AEO2015 Reference case, then increase gradually to 141 million short tons in 2040 (Figure 30). Much of the growth in exports
after 2015 is attributable to increased exports of steam coal from mines in the Interior and Western regions. Between 2015 and
2040, U.5. steam coal exports increase by 42 million short tons, and coking coal exports increase by 17 million short tons,

Figure 29, U.S. coal production in six cases, 1990-2040 Figure 3. U.S. coal exporits in six cases, 1990-2040
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Across the AEO2015 alternative cases, U.S. coal exports in 2040 vary from a low of 132 million short tons in the High Qil Price
case (6% lower than in the Reference case) to a high of 158 million short tons in the High Oil and Gas Resource case {12% higher
than in the Reference case). Coal exports are also higher in the Low Qil Price case than in the Reference case, increasing to 149
million short tons in 2040. In the Low and High Qil Price cases, variations in the prices of diesel fuel and electricity, which are
two important inputs to coal mining and transportation, are key factors affecting U.S. coal exports. The projections of lower and
higher fuel prices for coal mining and transportation affect the relative competiveness of U.5. coal in international coal markets.
In the High Qi and Gas Resource case, the combination of lower prices for diesel fuel and electricity and lower domestic demand
for coal contribute to higher export projections relative to the Reference case.

Electricity generation

Total electricity use in the AEQ2015 Reference case, including both purchases from electric power producers and on-site
generation, grows by an average of 0.8%/year, from 3,836 billion kilowatthours (kWh) in 2013 to 4,797 billion kWh in 2040.
The relatively slow rate of growth in demand, combined with rising natural gas prices, environmental regulations, and continuing
growth in renewable generation, leads to tradeoffs between the fuels used for electricity generation. From 2000 to 2012,
electricity generation from natural gas-fired plants more than doubled as natural gas prices fell to relatively low levels. In the
AEO2015 Reference case, natural gas-fired generation remains below 2012 levels until after 2025, while generation from existing
coal-fired plants and new nuciear and renewable plants increases (Figure 37). In the longer term, natural gas fuels more than
60% of the new generation needed from 2025 to 2040, and growth in generation from renewabie energy supplies most of the
remainder. Generation from coal and nuclear energy remains fairly flat, as high utilization rates at existing units and high capital
costs and long lead times for new units mitigate growth in nuclear and coal-fired generation. Considerable variation in the fuel mix
results when fuel prices or economic conditions differ from those in the Reference case,

AEO2015 assumes the implementation of the Mercury and Air Toxics Standards (MATS) in 2016, which regulates mercury
emissions and other hazardous air pollutants from electric power plants. Because the equipment choices to control these
emissions often reduce sulfur dioxide emissions as well, by 2016 sulfur dioxide emissions in the Reference case are well below the
levels required by both the Clean Air Interstate Rule (CAIR)Y?® and the Cross-State Air Pollution Rule (CSAPR). 303!

Total electricity generation increases by 24% from 2013 to 2040 in the Reference case but varies significantly with different
economic assumptions, ranging from a 15% increase in the Low Ecanomic Growth case to a 37% increase in the High Economic
Growth case. Coal-fired generation is similar across most of the cases in 2040, except the High Oil and Gas Resource case, which
is the only one that shows a significant decline from the Reference case, and the High Oil Price case, which is the only one showing
alarge increase (Figure 32). The coal share of total electricity generation drops from 39% in 2013 to 34% in 2040 in the Reference

Figure 31. Electricity generation by fuel in the Figure 32. Electricity generation by fuel in six cases,
Reference case, 2000-2049 (trillion kilowatthours) 2013 and 2040 (trillion kilowatthours)
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29115, Environmental Protection Agency, “Clean Air interstate Rule (CAIR)" (Washington, DC: February 5, 2015), http.//www epa.gov/airmarkeis/
programs/cair/.

30)S. Environmental Protection Agency, “Cross-State Air Pollution Rule (CSAPRY’ (Washington, DC: October 23, 2014), http://www.epa.gov/
airtransport/CSAPR.

The AEO2015 Reference case assumes implementation of the Clean Air Interstate Rule (CAIR), which has been replaced by the Cross-State Air
Pollution Rule (CSAPR) following a recent D.C. Circuit Court of Appeals decision to [ift a stay on CSAPR. Although CAIR and CSAPR are broadly
similar, future AEOs will incorporate CSAPR, absent further court action to stay its implementation.
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Electricity generation

case but still accounts for the largest share of total generation. When natural gas prices are lower than those in the Reference
case, as in the High Oil and Gas Resource case, the coal share of total electricity generation drops below the natural gas share by
2020. When total electricity generation is reduced in the Low Economic Growth case, and as a result there is less need for new
generation capacity, coal-fired generation maintains a larger share of the total.

Total natural gas-fired generation grows by 40% from 2013 10 2040 in the AEC2015 Reference case—and the natural gas share
of total generation grows from 27% to 31%—with most of the growth occurring in the second half of the projection period. The
natural gas share of total generation varies by AEO2015 case, depending on fuel prices; however, its growth is also supported
by limited potential to increase coal use at existing coal-fired generating units, which in some regions are already at maximum
utilization rates. In the High Qil Price case, the natural gas share of total electricity generation in 2040 drops to 23%. in the High
Qil and Gas Resource case, with delivered natural gas prices 44% below those in the Reference case, the natural gas share of total
generation in 2040 is 42%. Lower natural gas prices in the High Oil and Gas Resource case result in the addition of new natural
gas-fired capacity, as well as increased operation of combined-cycle plants, which displace some coal-fired generation. The
average capacity factor of natural gas combined-cycle plants is more than 60% in the High Qil and Gas Resource case, compared
with an average capacity factor of around 50% in the Reference case (Figure 33), while the average capacity factor of coal-fired
plants is lower in the High Oil and Gas Resource case than in the Reference case.

Electricity generation from nuclear units across the cases reflects the impacts of planned and unplanned builds and retirements.
Nuclear power plants provided 19% of {otal electricity generation in 2013. From 2013 to 2040, the nuciear share of total generation
declines in all cases, t0 15% in the High Qil and Gas Resource case and to 18% in the High Oil Price case, where higher natural gas
prices lead to additional growth in nuclear capacity.

Renewable generation grows substantially from 2013 to 2040 in all the AEQ2015 cases, with increases ranging from less than
50% in the High Qil and Gas Resource and Low Economic Growth cases to 121% in the High Economic Growth case. State
and national policy requirements play an important role in the continuing growth of renewable generation, In the Reference
case, the largest growth is seen for wind and solar generation (Figure 34). In 2013, as a result of increases in wind and solar
generation, total nonhydropower renewable generation was almost equal to hydroelectric generation for the first time, in 2040,
nonhydropower renewable energy sources account for more than two-thirds of the total renewable generation in the Reference
case. The total renewable share of ali electricity generation increases from 13% in 2013 to 18% in 2040 in the Reference case
and to as much as 22% in 2040 in the High Oil Price case. With lower natural gas prices in the High Qil and Gas Resource case,
the renewable generation share of total electricity generation grows more slowly but still increases to 15% of total generation
in 2040,

Total electricity generation capacity, including capacity in the end-use sectors, increases from 1,065 GW in 2013 to 1,261 GW in
2040 inthe AEQ2015 Reference case. Over the first 10 years of the projection, capacity additions are roughly equal to retirements,
and the level of total capacity remains relatively flat as existing capacity is sufficient to meet expected demand. Capacity additions
between 2013 and 2040 total 287 GW, and retirements total 20 GW. From 2018 to 2024, capacity additions average less than 4
GW/year, as earlier planned additions are sufficient to meet most demand growth, From 2025 to 2040, average annual capacity
additions—primarily natural gas-fired and renewable technologies—average 12 GW/year. The mix of capacity types added varies
across the cases, depending on natural gas prices (Figure 35).

Figure 33. Coal and natural gas combined-cycle Figure 34. Renewable electricity generation by
generation capacity factors in two cases, 2010-40 fuel type in the Reference case, 2000-2040 (billion
{percent) kilowatthours)
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Figure 35. Cumulative additions to electricity In recent years, natural gas-fired capacity has grown

generation capacity by fuel in six cases, 2013-40 considerably. In particular, combined-cycle plants are
refatively inexpensive to build in comparison with new

igawatts
(ﬁog- ) coal, nuclear, or renewable technologies, and they are
S more efficient to operate than existing natural gas-, oil- or
Other renewables (g coal-fired steam plants, Natural gas turbines are the most
400 B e : ,g‘_i'_isf,,ar economical way to meet growth for peak demand. In most

of the AEQ2015 cases, the growth in natural gas capacity
) continues. Natural gas-fired plants account for 58% of total
Wind capacity additions from 2013 to 2040 in the Reference case,
and they represent more than 50% of additions in all cases,
except for the High Qil Price case, where higher fuel prices
for natural gas-fired plants reduce their competitiveness, and
only 36% of new builds are gas-fired. With jower fue! prices
'gas/oil in the Migh Oil and Gas Resource case, natural gas-fired
capacity makes up three-quarters of total capacity additions.

Coal Coal-fired capacity declines from 304 GW in 2013 to 260

eference Low  LowOil ~ High Oil ' High Oil = High GW in 2040 in the Reference case, as a result of retirements

Economic Price andGas Price Economic and very few new additions. A total of 40 GW of coal

Growth Resource Growth capacity is retired from 2013 to 2040 in the Reference

case, representing both announced retirements and those

projected on the basis of relative economics, including the costs of meeting environmental regulations and competition with

natural gas-fired generation in the near term. As a result of the uncertainty surrounding future greenhouse gas legislation and

regulations and given its high capitat costs, very little unplanned coal-fired capacity is added across alf the AEC2015 cases. About

19 GW of new coal-fired capacity is added in the High Qil Price case, but much of that is associated with CTL plants built in the
refinery sector in response to higher oil prices.

Renewables account for more than half the capacity added through 2022, largely to take advantage of the current production
tax credit and to help meet state renewable targets. Renewable capacity additions are significant in most of the cases, and in
the Reference case they represent 38% of the capacity added from 2013 to 2040. The 109 GW of renewable capacity additions
in the Reference case are primarily wind (49 GW) and solar (48 GW) technologies, including 31 GW of solar PV installations in
the end-use sectors. The renewable share of total additions ranges from 22% in the High Oil and Gas Resource case to 51% in
the High Qil Price case, reflecting the relative economics of natural gas-fired power plants, which are the primary choice for new
generating capacity.

High construction costs for nuclear plants limit their competitiveness to meet new demand in the Reference case. In the
near term, 5.5 GW of planned additions are put into place by 2020, offset by 3.2 GW of retirements over the same period.
After 2025, 3.5 GW of additional nuclear capacity is built, based on relative economics. In the High Economic Growth and
High Oil Price cases, an additional 10 GW to 13 GW of nuclear capacity above the Reference case is added by 2040 to meet
demand growth, as a result of higher costs for the alternative

technologies and/or higher capacity requirements. Figure 36. Energy-related carbon dioxide emissions in

s . six cases, 2000-2040 (million metric tons
Energy-related carbon dioxide ( )

emissions History 2013 Projections
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In the AEQ2015 Reference case projection, U.S. energy-

related CO2 emissions are 5,549 million metric tons (mt) in 6,000
2040. Among the alternative cases, emissions totals show
the greatest sensitivity to levels of economic growth (Figure
36), with 2040 totals varying from 5,979 million mt in the
High Economic Growth case to 5,160 million mt in the Low
Economic Growth case. In all the AEOQ2015 cases, emissions 5,500
remain below the 2005 level of 5993 million mt. As noted

above, the AED2015 cases do not assume implementation 5,250
of EPA's propased Clean Power Plan or other actions beyond
current policies to limit or reduce CO2 emissions.
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attributable to a 2.0%/year decrease in energy intensity. In addition, the carbon intensity of the energy supply declines by 0.2%/

year over the projection period.

The main factors influencing CO2 emissions include substitution of natural gas for coal in electricity generation, increases in the
use of renewable energy, improvements in vehicle fuel economy, and increases in the efficiencies of appliances and industrial
processes. In the Reference case, CO2 emissions growth varies across the end-use sectors (Figure 37). The highest annual
growth rate (0.5%) is projected for the industrial sector, reflecting a resurgence of industrial production fueled mainly by natural
gas. CO2 emissions in the commercial sector grow by 0.3%/year in the Reference case, while emissions in both the residential

and transportation sectors decline on average by 0.2%/year.

Figure 37. Energy-related carbon dioxide emissions
by sector in the Reference case, 2005, 2013, 2025, and
2040 (million meiric tons)
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In the alternative cases, various factors play roles in the
emissions picture. In the High Economic Growth case, GDP
increases annually by 29% and overshadows the decrease
in energy intensity of 2.2%, leading to the largest annual
rate of increase in CO2 emissions (0.4%/yean). In the Low
Economic Growth case, GDP grows by only 1.8%/year, and
that growth is offset by a similar annual average decline in
energy intensity. With the additional decline in the carbon
intensity of the energy supply, CO2 emissions decline by
0.2%/year in the Low Economic Growth case.

Emissions levels also vary across the other alternative cases.
The High Qil and Gas Resource case has the second-highest
rate of emissions in 2040 (after the High Economic Growth
case) at 5,800 million mt. In the Low Oil Price case, CO2
emissions fotal 5,671 million mt in 2040. In the High Oil
Price case, emissions levels remain lower than projected
in the Reference case throughout most of the period from
203 to 2040, but energy-related CO2 emissions exceed
the Reference case level by 35 million mt in 2040, at 5,584
million mt.
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AFQ
AEQ2015
API
bbl
bbl/d
Brent
Btu
CAFE
CAIR
CHP
coz
CcPl
CSAPR
CTL
E85
ElA
EOR
EPA
EUR
GDP
GTL
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American Petroleum institute

Barrels

Barrels per day

North Sea Brent

British thermat unit(s)

Corporate average fuel economy
Clean Air Interstate Rule

Combined heat and power

Carbon dioxide

Consumer price index

Cross-State Air Pollution Rule
Coal-to-liquids

Motor fuel containing up to 85% ethanol
U.S. Energy Information Administration
Enhanced oil recovery

U.S. Environmental Protection Agency
Estimated ultimate recovery

Gross domestic product
Gas-to-liquids

GwW
HDV
HGL
kWh
LDV
LNG
MARPOL
MATS
Mcf
MELs
mpg
mt
NGPL
OECD
OPEC
PADD
PV
RFS
Tef
u.s.
VMT

Gigawatt(s)

Heavy-duty vehicle

Hydrocarbon gas liquids

Kilowatthour(s)

Light-duty vehicle

Liguefied natural gas

Marine pollution

Mercury and Air Toxics Standards

Thousand cubic feet

Miscellaneous electric ioads

Miles per gallon

Metric ton(s)

Natural gas plant liquids

Organization for Economic Cooperation and Development
Crganization of the Petroleum Exporting Countries
Petroleum Administration for Defense District
Photovoltaic

Renewable fuel standard

Tritlion cubic feet

United States

Vehicle miles traveled
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Figure and table sources
Links current as of April 2015

Figure ES1. North Sea Brent crude oil spot prices in four cases, 2005 40: History: U.S. Energy information Administration, Petroleum

& Other Liquids, Europe Bent Spot Price FOB, http: ] .
Projections: AEQZ2015 National Energy Modeling System, runs REF2015 DO21915A, LOWPRICE. DOZ1915A HIGHPRICE.DQ21915A,

and HIGHRESOURCE.DO219158B.

Figure ES2. Average Henry Hub spot prices for natural gas in four cases, 2005-40: History: U.S. Energy information Administration,
Natural Gas Annual 2013, DOE/EIA-0131(2013) (Washington, DC, October 2014). Projections: AEQ2015 National Energy Modeling
System, runs REF2015.D021915A, LOWPRICE.DO21915A, HIGHPRICE.DO21915A, and HIGHRESQURCE.DO21915B.

Figure ES3. U.S. net energy imports in six cases, 2005-40: History: U.5. Energy Information Administration, Monthly
Energy Review, November 2014, DOE/EIA-0035(2014/17). Projections: AEO2015 National Energy Modeling System, runs
REF2015.D021915A, LOWPRICE.DO21915A, HIGHPRICE.DG21915A, LOWMACRO.D021915A, HIGHMACRO.DO21915A, and
HIGHRESCURCE.DO21915B.

Table ES1. Growth of trade-related factors in the Reference case, 1983-2040: AEO2015 National Energy Modeling System, runs
REF2015.D021915A.

Figure ES4. Net crude oil and petroleum product imports as a percentage of U.S, product supplied in four cases, 2005-40: History:
U.S. Energy Information Administration, Monthly Energy Review, November 2014, DOE/EIA-0035(2014/1). Projections: AEO2015
National Energy Modeling System, runs REF2015.D021915A, LOWPRICE.D021915A, HIGHPRICE.DO21915A, and HIGHRESOURCE.
DO21915B.

Figure ES5. U.S. total net natural gas imports in four cases, 2005-40: History: U.S. Energy Information Administration, Monthly
Energy Review, Novemnber 2014, DOE/EIA-0035(2014/11). Projections: AE02015 National Energy Modeling Systern, runs REF2015.
D021915A, LOWPRICE.D0O21915A, HIGHPRICE.D021915A, and HIGHRESQURCE.DO219158.

Figure ES6. Change in U.S. Lower 48 onshore crude oil production by region in six cases, 2013-40: Projections: AEC2015 National
Energy Modeling System, runs REF2015.D021915A, LOWPRICE.DO21915A, HIGHPRICE.DO21915A, LOWMACRO.DO21915A,
HIGHMACRC.D021915A, and HIGHRESOURCE.DQ21915B.

Figure ES7. Detlivered energy consumption for transportationinsix cases, 2008-40: History:U.5. Energy Information Administration,
Monthly Energy Review, November 2014, DOE/EIA-0035(2014/11). Projections: AEC2015 National Energy Modeling System, runs
REF2015.0021915A, LOWPRICE.D0O21915A, HIGHPRICE.DO21915A, LOWMACRO.D021915A, HIGHMACRO.DOZ21915A, and
HIGHRESOURCE.DO21915B.

Figure ES8. Total U.S. renewable generation in all sectors by fuel in six cases, 2013 and 2040: History: U.S. Energy information
Administration, Monthly Energy Review, November 2014, DOE/EIA-0035(2014/11). Projections; AEQ2015 National Energy
Meodeling System, runs REF2015.D021915A, LOWPRICE.DO21915A, HIGHPRICE.DO21915A, LOWMACRO.DO21915A,
HIGHMACRO.DQ21915A, and HIGHRESCURCE.DOZ1915B.

Tabie 1. Summary of AEQ2015 cases: U.S. Energy Information Administration.

Table 2. Growth in key economic factors in historical data and in the Reference case: AEQ2(15 National Energy Modeling System,
run REF2015.0021915A.

Figure 1. Annual changes in U.S. gross domestic product, business investment, and exports in the Reference case, 2015-40:
Projections: AEOC2015 National Energy Modeling System, run REF2015.D021915A.

Figure 2. Annual growth rates for industrial output in three cases, 2013-40: Projections: AEO2015 National Energy Modeling
System, runs REF2015.D021915A, LOWMACRQ.D021915A, and HIGHMACRO.DO21915A.

Table 3. Average annual growth of labor productivity, employment, income, and consumption inthree cases: Projections: AEQ2015
National Energy Modeling System, runs REF2015.D021915A, LOWMACRO.D021915A, and HIGHMACRO.DO21915A.

Figure 3. North Sea Brent crude oil spot prices in four cases, 2005-40: History: U.S. Energy Information Administration, Petroleum
& Other Liquids, Europe Bent Spot Price FOB, hitp.//www.eia.zov/dnav/pet/hist/teafHandler.ashx?n=PET&5=RBRTE&T=D.
Projections: AEQ2015 National Energy Modeling System, runs REF2015.0021915A, LOWPRICE.D021915A, and HIGHPRICE.
DO21915A.

Figure 4. Motor gasoline prices in three cases, 2005-40: History: U.5. Energy Information Administration, Monthly Energy Review,
November 2014, DOE/EIA-0035(2014/11). Projections: AEO2015 National Energy Modeling System, runs REF2015.00219154A,
LOWPRICE.DO21915A, and HIGHPRICE.DO21915A.,

Figure 5, Distillate fuel oil prices in three cases, 2005-40: History: U.5. Energy Information Administration, Monthly Energy Review,
November 2014, DOE/EIA-0035(2014,/11). Projections: AEQ2015 National Energy Modeling System, runs REF2015.D021915A,
LOWPRICE.DO21915A, and HIGHPRICE.DO21915A.
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Figure 6. Average Henry Hub spot prices for natural gas in four cases, 2005-40: History: U.S. Energy Information Administration,
Natural Gas Annual 2013, DOE/EIA-0131(2013) (Washington, DC, October 2014). Projections: AEO2015 National Energy Modeling
System, runs REF2015.D021915A, LOWPRICE.DO21915A, HIGHPRICE.DO21915A, and HIGHRESOURCE.DO21915B.

Figure 7. Average minemouth coal prices by region in the Reference case, 1990-2040; History: U.S, Energy fnformation
Administration, Monthly Energy Review, November 2014, DOE/EIA-0035(2014/11). Projections: AEO2015 National Energy
Modeling System, run REF2015.D021915A.

Figure 8. Average delivered coal prices in six cases, 1990-2040: History: U.5. Energy Information Administration, Monthly
Energy Review, November 2014, DOE/EIA-0035(2014/11). Projections: AEO2015 National Energy Modeling System, runs
REF2015.D0021915A, LOWPRICE.DOZ1915A, HIGHPRICE.DOZ1915A, LOWMACRQ.D021915A, HIGHMACRO.DO21915A, and
HIGHRESQURCE.DO219158B.

Figure 9. Average retail electricity prices in six cases, 2013-40: AEO2015 National Energy Medeling System, runs REF2015.
DO2115A, LOWPRICE.DO21915A, HIGHPRICE.DO21915A, LOWMACRO.D021915A, HIGHMACRO.DO21915A,  and
HIGHRESOURCE.DO21915B.

Figure 10. Delivered energy consumption for transportation by mode in the Reference case, 2013 and 2040: History: U.S. Energy
Information Administration, Natural Gas Annual 2013, DOE/EIA-0131(2013) (Washington, DC, October 2014). Projections:
AEQZ2015 National Energy Modeling System, run REF2015.D021915A.

Figure 11. Delivered energy consumption for transpartation in six cases, 2008-40: History: U.S, Energy Information Administration,
Monthly Energy Review, November 2014, DOE/EJA-D035(2014/1%). Projections: AEQ2015 National Energy Modeling System, runs
REF2015.D0021915A, LOWPRICE.D021915A, HIGHPRICE.DO21915A, LOWMACRQO.D021915A, HIGHMACRO.DOZ1915A, and
HIGHRESOURCE.DO21915B.

Figure 12. Industrial sector total delivered energy consumption in three cases, 2010-40: History: U.S. Energy Information
Administration, Monthly Energy Review, November 2014, DOE/EIA-0035(2014/17). Projections: AEC2015 National Energy
Madeling Systemn, runs REF2015.D021915A, LOWMACRO.DO21915A, and HIGHMACRO.DO21915A,

Figure 13. Industrial sector natural gas consumption for heat and power in three cases, 2010-40: History: U S. Energy Information
Administration, Monthly Energy Review, November 2014, DOE/EIA-0035(2014/11). Projections: AEC2015 National Energy
Modeling System, runs REF2015.D021915A, HIGHPRICE.DO21915A, and HIGHRESOURCE.DO21515B.

Figure 14. Residential sector delivered energy consumption by fuel in the Reference case, 2010-40: History: U.S. Energy
Information Administration, Monthly Energy Review, November 2014, DOE/EIA-0035(2014/11). Projections: AEG2015 National
Energy Modeling Systern, run REF2015.D021915A.

Figure 15. Commercial sector delivered energy consumption by fuel in the Reference case, 2010-40: History: U.S. Energy
information Administration, Monthly Energy Review, November 2014, DOE/EIA-0035(2014/11). Projections: AE02015 National
Energy Modeling System, run REF2015.D021915A.

Table 4. Residential househoids and commercial indicators in three AEQ2015 cases, 2013 and 2040: AEQ2015 National Energy
Modeling System, runs REF2015.D021915A, LOWMACRQO.DO21915A, and HIGHMACRO.DO21915A.

Figure 16. Residential sector delivered energy intensity for selected end uses in the Reference case, 2013 and 2040: AEO2015
National Energy Modeling System, run REF2015.D021915A.

Figure 17. Commercial sector delivered energy intensity for selected end uses in the Reference case, 2013 and 2040: AEO2015
National Energy Modeling System, run REF2015.D021915A.

Figure 18. Primary energy consumption by fuel in the Reference case, 1980-2040: History: U.5. Energy Information Administration,
Monthly Energy Review, November 2014, DOE/EIA-0035(2014/17). Projections: AEO2015 National Energy Modeling System, run
REF2015.D021915A.

Figure 19. Energy use per capita and per 2009 dollar of gross domestic product, and carbon dioxide emissions per 2009 dollar
of gross domestic product, in the Reference case, 1980-2040: History: U.S. Energy Information Administration, Monthly Energy
Review, November 2014, DOE/EIA-0035(2014/11). Projections: AEQ2015 National Energy Modeling System, run REF20G15.
DO21915A.

Figure 20. Total energy production and consumption in the Reference case, 1980-2040: Histery: U.S. Energy Information
Administration, Monthly Energy Review, November 2014, DOE/EIA-0035(2014/11}. Projections: AEQ2015 National Energy
Modeling System, run REF2015.D021915A.

Figure 21. U.S. tight oil production in four cases, 2005-40: AEQ2015 National Energy Modeling System, run REF2015.D021915A.

Figure 22. U.S. total crude oil production in four cases, 2005-40: History: U.S. Energy information Administration, Monthly Energy
Review, Novermnber 2014, DOE/EIA-0035(2014/11). Projections: AEQ2015 National Energy Modeling System, run REF2015.
DO21915A.
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Figure 23. U.S. net crude oil imports in four cases, 2005-40: History: U.S, Energy Information Administration, Monthly Energy
Review, November 2074, DOE/EIA-0035(2014/11). Projections: AEQ2015 National Energy Modeling System, runs REF2015.
DO21915A, LOWPRICE.DO21915A, HIGHPRICE DO21915A, and HIGHRESOURCE.DO21915B.

Figure 24. U.S. net petroleum product imports in four cases, 2005-40: History: U.S. Energy Information Administration, Monthly
Energy Review, November 2014, DOE/EIA-0035(2014/1). Projections: AEO2(015 National Energy Modeling System, runs REF2015,
DO21915A, LOWPRICE.DO21915A, HIGHPRICE.DO21915A, and HIGHRESOURCE.D021915B.

Figure 25, U.S. total dry natural gas production in four cases, 2005-40: History: U.S. Energy Information Administration, Monthly
Energy Review, November 2014, DOE/EIA-0035(2014/11). Projections: AEO2015 National Energy Modeling System, runs REF2015.
DO21915A, LOWPRICE.DO21915A, HIGHPRICE.DO21915A, and HIGHRESOURCE.DO21915B.

Figure 26. 1J.5. shale gas productionin four cases, 2005-40: AEO2015 National Energy Modeling System, runs REF2015.D021915A,
LOWPRICE.DOZ21915A, HIGHPRICE.DO21915A, and HIGHRESOURCE.D(Q219158.

Figure 27. U.S. total natural gas net imports in four cases, 2005-40: History: U.S. Energy Information Administration, Monthly
Energy Review, November 2014, DOE/EIA-0035(2014/11). Projections: AEO2015 National Energy Modeling Systern, runs REF2015.
DO21915A, LOWPRICE.DO21915A, HIGHPRICE.DOZ21915A, and HIGHRESOQURCE.DO21915B.

Figure 28. U.S. liquefied natural gas net imports in four cases, 2005-40: History: U.S. Energy Information Administration, Monthly
Energy Review, November 2014, DOE/EIA-0035(2014/11). Projections: AEQ2015 National Energy Modeling System, runs REF2015.
DO21915A, LOWPRICE.DO21915A, HIGHPRICE.DO21915A, and HIGHRESOURCE.DO219158.

Figure 29, U.S. coal production in six cases, 1990-2040: History: U.5. Energy Information Administration, Monthly Energy Review,
November 2014, DOE/EIA-0035(2014,/11). Projections: AEQ2015 National Energy Modeling System, runs REF2015.0021915A,
LOWPRICE.DO21915A, HIGHPRICEDOZ219154, LOWMACRO.DO21915A, HIGHMACRO.D021915A, and HIGHRESQURCE.
D0219158B.

Figure 30. U.5. coal exports in six cases, 1990-2040: History: U.S. Energy Information Administration, Monthly Energy Review,
Novernber 2014, DOE/EIA-0035(2014/17). Projections: AEO2015 National Energy Modeling System, runs REF2015.D021915A,
LOWPRICE.DO21915A, HIGHPRICE.DO21915A, LOWMACRO.D0O21915A, HIGHMACRO.D021915A, and HIGHRESOURCE.
DO21915E,

Figure 31. Electricity generation by fuel in the Reference case, 2000-2040: History: U.S. Energy Information Administration,
Monthly Energy Review, November 2014, DOE/EIA-0035(2014/11). Projections: AEQ2015 National Energy Modeling System, run
REF2015.D021915A.

Figure 32. Electricity generation by fuel in six cases, 2013 and 2040: History: U.5. Energy information Administration, Monthly
Energy Review, November 2014, DOE/EIA-0035(2014/11). Projections: AEQ2015 National Energy Modeling System, runs
REF2015.0021915A, LOWPRICE.DO21915A, HIGHPRICE.DO21915A, LOWMACRO.DO21915A, HIGHMACRO.D021915A, and
HIGHRESQURCE.DO21915B.

Figure 33, Coal and natural gas combined-cycie generation capacity factors in two cases, 2010-40: History: U.5. Energy
Information Administration, Monthly Energy Review, November 2014, DOE/E|A-0035{2014/11). Projections: AEC2015 National
Energy Modeling System, runs REF2015.0021915A and HIGHRESOURCE.DO21915B.

Figure 34. Renewable electricity generation by fuel type in the Reference case, 2000-2040: History: U.S. Energy Information
Administration, Monthly Energy Review, November 2014, DOE/EIA-0035(2014/11). Projections: AEO2015 National Energy
Modeling System, run REF2015.D021915A,

Figure 35. Cumulative additions to electricity generation capacity by fuel in six cases, 2013-40: AEG2015 National Energy Modeling
System, runs REF2015.D021915A, LOWPRICE.DO21915A, HIGHPRICE.DO21915A, LOWMACRO.D021915A, HIGHMACRC.
D021915A, and HIGHRESOURCE DO21S158.

Figure 36. Energy-related carbon dioxide emissions in six cases, 2000-2040: History: U.S. Energy Information Administration,
Monthly Energy Review, November 2014, DOE/EIA-0035(2014,/11). Projections: AEQ2015 National Energy Modeling System,
runs REF2015.D0021915A, LOWPRICE.DO21915A, HIGHPRICE.DO21915A, LOWMACRO.D021515A, HIGHMACRO.DO21915A, and
HIGHRESOURCE.DG21915B.

Figure 37. Energy-related carbon dioxide emissions by sector in the Reference cases, 2005, 2013, 2025, and 2040: History: U.S.
Energy Information Administration, Monthly Energy Review, November 2014, DOE/EIA-0035(2014/1). Projections: AEC2015
National Energy Maodeling System, run REF2015.D021915A.
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Appendix A
Reference case

Table Al. Total energy supply, disposition, and price summary
(quadrillion Btu per year, unless otherwise noted)

Reference case Annual
growth

Supply, disposition, and prices 2013-2040
2012 2013 2026 2025 2030 2035 040 1 {percent)

Production
Crude oil and lease condensate ........ccoceevinne 13.7 158 222 215 211 19.8 198 0.9%
Natural gas plant liquids ............ 3.3 36 5.5 87 5.7 56 5.5 1.7%
Dry natural gas ............ 24,6 25.1 296 31.3 339 351 364 1.4%
Coal'....oooooevoe 20.7 20.0 217 222 225 225 226 0.5%
Nuclear / uranium?............ 8.1 8.3 8.4 8.5 85 8.5 8.7 0.2%
Conventional hydroelectric power. 26 25 2.8 2.8 2.8 28 28 0.4%
BIOMASE"...vcrversereese et renceecemens 40 42 4.4 46 A8 47 50 0.7%
Other renewable energy® 1.9 23 3.2 3.4 36 4.1 46 2.7%
Other® 0.8 1.3 0.9 0.8 0.9 0.9 1.0 -1.0%
Total 79.6 82,7 98.7 100.8 103.7 103.9 106.6 0.9%
Imports
Crude Gl ...cooonvviiien 18.7 17.0 136 14.9 15.7 17.7 18.2 0.3%
Petroleum and cther liquids 4.2 4.3 4.6 45 4.4 43 4.1 -0.2%
Natural gas’ ........................ 3.2 29 1.9 1.7 1.6 1.5 17 -1.9%

0.3 03 g1 0.1 0.1 0.1 0.1 -5.2%

Other imports® . ) .
26.4 24.5 20.2 21,3 21.7 236 241 0.1%

Total.......
Exports
Petroleum and other liquids®............occoeoeeerrierens 6.5 7.3 11.2 12.0 12.6 13.3 13.7 2.4%
Matural gas™.. 16 16 45 52 6.4 6.8 74 5.9%
[0 31 29 25 29 3.3 3.4 35 0.8%
L 7 TSROV 11.2 17 18.1 20.1 224 234 24,6 2.8%
DHSCIEPANCY™ ..ottt vee st seneenon . 0.4 -1.6 0.1 0.0 0.2 0.3 0.3 .-
Consumption
Petroleum and other liquids™®............c.cc.ocoecoerves 352 359 37.1 36.9 36.5 36.3 36.2 0.0%
Natural gas . 26.1 26.9 2568 276 28.8 29.6 305 0.5%
Coal®........... 17.3 18.0 19.2 19.3 19.2 19.0 19.0 0.2%
Nuclear / uranium® ... g1 83 8.4 3.5 85 85 8.7 0.2%
Conventional hydroelectric power.. 26 25 28 2.8 2.8 2.8 28 0.4%
Biomass™ ...............cou... 2.8 2.9 3.0 32 3.2 3.2 35 0.7%
Other renewable energy®. 19 23 32 34 36 4.1 48 27%
Other™ ..ot 04 0.4 0.3 0.3 0.3 0.3 03 -0.7%
L - T 94.4 97.1 100.8 102.0 102.9 103.8 105.7 0.3%
Prices (2013 dollars per unit)
Crude cil spot prices (dollars per barrel)
Bremt.....ccoooioeeieiceeeee et 113 109 79 91 106 122 141 1.0%
96 98 73 85 99 1186 136 1.2%

West Texas Intermediate. ... .
Natural gas at Henry Hub {dollars per million Blw).
Coal (dollars per ton)

279 373 488 548 568 660 785  28%

at the minemouth™ ..o 405 372 379 40.3 437 46.7 49.2 1.0%
Coal (dollars per million Btu}

at the minemouth™ .............ccooveceeceesii e, e 2.0 1.84 1.88 2.02 2.18 232 244 1.0%

Average end-use" ..., “ 2.63 2.50 2.54 27 284 2.98 3.09 0.8%
Average electricity (cents per kilowatthour) ........... 10.0 10.1 105 11.0 11.1 11.3 11.8 0.6%
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A-2

Table Al. Total energy supply, disposition, and price summary (continued)
(quadrillion Btu per year, unless otherwise noted)

Referonce case Annual
growth
2013-2040
2012 2013 2020 2025 2030 2035 2040 (percent)

Supply, disposition, and prices

Prices (nominal dollars per unit}
Crude oil spot prices (dollars per barrel)

Brent ..o M2 109 90 112 142 180 229 2.8%

West Texas Intermediate..... 94 98 83 105 133 171 220 3.0%
Natural gas at Henry Hub (dollars per million Btu). 2.75 3.73 5.54 6.72 7.63 9,70 12.73 4.7%
Goal (dollars per ton)

atthe minemouth™ ... s 40.0 37.2 43.0 49.7 58.6 688 79.8 2.9%

Coal {dollars per million Btu}
at the minemouth ™
Average end-use’ ........

Average electricity {cents per kilowatthour) ...........

1.98 1.84 2,14 2.48 2.92 341 3.96 2.9%
2.59 2.50 2.88 3.33 3.81 4.38 5.00 2.6%
9.8 10.1 11.8 13.5 14.8 16.6 192 2.4%

JInciudes waste coal.

hese values represent the energy obtained from uranium when it is used in lipht water reactors. The total energy content of uranium is much larger, but
alterative processes are required to take advantage of it.

*Includes grid-connected electricity from wood and wood waste; biomass, such as com, used for liquid fuels production; and non-electic energy demand from
wood. Refer to Table A17 for details.

“Includes grid-connected electricity from landfill gas; biegenic municipal waste; wind; photovoliaic and solar thermal sources; and non-electric energy from
renewable sources, such as active and passive solar systems. Excludes electricity imports using renewable sources and nonmarketed renewable energy. See
Table A17 for selected nonmarketed residential and commercial renewable energy data,

‘Inciudes non-biogenic municipsl waste, liquid hydrogen, methanol, and some domestic inputs to refineries.

“Includes imports of finished petroleum products, unfinished oils, alcohols, ethers, blending components, and renewable fuels such as ethanol.

TIncludes imports of liquefied natural gas that are laler re-exporied,

®Includes coal, coal coke (net), and electricity {net). Excludes imports of fuel used in nuclear power plants.

:Anciudes crude cil, petroleum products, ethanol, and biodiesel.

Includes re-exported liguefied natural gas.

HRalancing item. Includes unaccounted for supply, losses, gains, and net storage withdrawals.

Estimated consumption. Includes petroleum-derived fuels and non-petraleum derived fuels, such as ethanol and biodiesel, and coal-based synthetic liquids.
Petroleum coke, which is a solid, is included. Also included are hydrocarbon gas liquids and crude oil consumed as a fuel. Refer to Table A17 for detailed
rengwable liquid fuels consumption.

"Excludes coal converted 1o coal-based synthelic liquids and natural gas.

includes gridconnected electricity from wood and wood waste, non-electric energy from wood, and biofuels heat and coproducts used it the production of
liquid fuels, but excludes the energy content of the liquid fuels.

“includes non-biogenic municipal waste, liquid hydrogen, and net electricity imports.

"Inciudes reported prices for both open market and captive mines. Prices weighted by production, which differs from average minemouth prices published in
ElA data reports where it is weighted by reported sales.

Vprices weighted by consumption; weighted average excludes export free-alongside-ship (£.8.5.} prices.

Btu = British thermal unit,

- - = Not applicable.

Note: Totals may not equal sum of components due {o independent rounding. Data for 2012 and 2013 are model results and may differ from official EIA data
reports.

Sources: 2012 natural gas supply values: U.S, Energy Information Administration (EVA), Natural Gas Annual 2013, DOE/EIA-0131(2013) (Washington, DC,
October 2014). 2013 natural gas supply values: ElA, Matural Gas Monthly, DOE/EIA-Q130(2014/07) (Washington, DC, July 2014). 2012 and 2013 cosl
minemouth and delivered coal prices: EIA, Annual Coel Report 2013, DOE/EIA-0584(2013) (Washington, DC, January 2015). 2013 petroleumn supply values and
2012 crude oil and lease condensate production: EIA, Pefrofeum Supply Annual 2013, DOE/EIA-0340{2013)11 (Washington, DG, September 2014). Other 2012
petraleum supply values: EIA, Petrolour Supply Annuatl 2012, DDE/EIA-0340(201 201 (Washington, DC, September 2013). 2012 and 2013 crude oil spot prices
and natural gas spot price at Henry Hub: Thomson Reuters. Other 2012 and 2013 coal values: Quarferly Coal Reporl, October-December 2013, DOE/EIA-
0121(2013/4Q) (Washington, DC, March 2014). Other 2012 and 2013 values: ElA, Monihly Energy Review, DOE/EIA-0035(2014/11) {Washington, DC,
November 2014). Projections: EIA, AEQ2015 National Energy Modeling System run REF2015,.D021915A,
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Refercnce case

Table A2, Energy consumptmn by sector and source
(quadrillion Btu per year, unless otherwise noted)

Reference case Anor:rﬂa‘l
g
Sector and source 22040
2012 2013 2020 2025 2030 2035 2040 {percent)

Energy consumption
Residential
PrOPANE ...ovvcceeeeriess et e meaa s 0.40 0.43 0.32 0.30 0.28 0.26 0.25 -2.0%
Kerosene ....... 0.01 0.01 0.01 0.01 0.01 0.00 0.00 -3.0%
Distillate fuel oil.............. 0.49 0.50 0.40 0,35 0.3 0.27 0.24 -2.7%
Petroleum and other Ilqmds subtotal.......,..‘...... 0.90 0.93 0.73 0.66 0.59 0.54 0.49 -2.4%
NBLUFAE @85 . oceeeeeecrers ettt 4.25 5.05 4.63 4.54 4.52 443 4.31 -0.6%
Renewable energy’ 0.44 0.58 0.41 0.39 0.38 0.36 0.35 -1.8%
EHRGCIY --.veeveereceremerreemmreeeeseeemecer et e st smneas 4.69 4.75 4.86 4,92 5.08 5.23 5.42 0.5%
Delivered energy 10.28 11.32 10.63 10.51 10.57 10.56 10.57 0.3%
Electricity related I0SSes ....co.c.coeeiiceiereienicciene 9.57 9.79 9.75 9.74 9.91 10.10 10.33 0.2%
TOLRL..oercriicrcrarssi e sats e est e rransarasmesesaes 19.85 21.10 20.38 20.25 20.48 20.66 20.91 0.0%
Commercial
PrODANE .. cemeervereieeeresianestemes e snrsce e seeseensenanas 0.14 0.15 0.16 0.17 017 0.17 0.18 0.7%
Mator gasoline® Q.04 0.05 0.05 005 0.05 0.05 0.06 0.8%
Kerosene ... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.4%

Distilate fuel ofl.. ... . 03 037 034 032 030 020 027 -11%
002 008 007 007 007 007 006  33%

Residual fuel ol ..o

Petroleurn and other liquids subtotal. 0.57 0.59 0.62 0.61 0.60 0.59 0.58 0.1%
Natural gas 297 3.37 3.30 3.29 343 3.57 a7 0.4%
Coal ..o . 0.04 0.04 0.05 0.05 0.05 0.05 0.05 0.5%
Renewable energy” ... vt taeen 0.11 0.12 0.12 0.12 0.12 0.12 0.12 0.0%
(S o O 453 457 482 4,99 5.1% 5.40 5.66 0.8%

Delivered energy B.22 8.69 8.90 9.06 9.38 9.73 10,12 0.6%
Electricity related 108585 ............oc...ooorvveeeien, 9.24 9.42 9.68 9.88 10.13 10.43 10.80 0.5%

TOBL ....ostersaneerssessosseeenriserstsnessrsssbanemsssnsestmneen 1746 1810 1858  18.94 1952 2016 2092 0.5%

Industrial*

Liquefied petroleum gases and other®................ 242 2.51 3.20 3.56 3.72 3.69 3.67 1.4%

Motor gasohing?...........covvereomiiiriienens " 0.24 0.25 0.26 0.26 0.25 0.25 0.25 0.0%
Distillate fuel oil... . 1.28 1.31 1.42 1.38 1.36 1.34 1.35 0.1%
Residual fuel ail ............. . 0.07 0.06 0.10 0.14 0.13 0.13 0.13 2.9%
Petrochemical feedstocks........ovveiv e e 0.74 0.74 0.95 1.10 1.14 1.17 1.20 1.8%
Other petrofeum® ..o 3.33 3.52 367 3.80 3.83 3.8% 3.99 0.5%

Petroleum and other liquids subtotal. 8.08 8.40 961 10.24 1044 10.47 10.58 0.9%
Natural gas .........ccoer e 7.39 7.62 8.33 8.47 8.65 8.76 8.90 0.6%

Natural-gas-to-liquids heat and power ............... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
143 1.52 1.87 1.98 210 218 229 1.5%

Lease and plant fuel’

Natural gas subtotal .. " 8.82 9.14 10.20 10.44 10.75 10.94 11.18 0.8%
Metailurgical coal........ . 0.59 0.62 0.61 0.59 0.56 0.53 0.51 -0.7%
Other indugtrial coal... e 0.87 0.88 0.93 Q.85 0.98 0.97 0.99 0.4%

Coal-to-liquids heat and power 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Net coal coke imports 0.00 -0.02 0.00 -0.01 -0.03 -0.05 -0.06 4.5%
1.47 1.48 1.54 1.53 1,48 1.44 1.44 -0.1%

Coal subtotal... . .
Biofuels heat and coproducts 0.73 0.72 0.80 0.80 0.80 0.81 0.86 0.6%
Renawable energy® ... i 1.51 1.48 1.53 1.80 1.59 1.58 1.63 0.4%
Electricity ......coeveene. . 3.38 328 3.74 3.98 4.04 4.05° 412 0.9%

Deliverad energy......ecorissesmcsnnsesssaserseas 23.97 24.48 27.42 28.58 2910 29,29 29.82 0.7%
Electricity related 10858 .........ccccorecciiicpenns 6.87 6.72 7.51 7.88 7.88 7.83 7.85 0.6%

TOLA cucerirrerismemernranetssss e rerstincenrrensiesmsrnnianansrres 30.84 31.20 34.93 36.46 36.98 37.12 37.68 0.7%

U.S. Energy Information Administration | Annual Energy Outlook 2015 A-3



Reference case

A-4

Table A2. Energy consumptlon by sector and source (contmued)

(quadriliion Btu per year, unless otherwise noted)

Reference case Am:lmal
ro!
Sector and source 2313_2040
2012 2013 2020 2025 2030 2035 2040 {percent)
Transportation
PrOPane ......ccooicomree et sres et e e 0.05 0.05 0.04 0.05 0.05 0.08 0.07 1.3%
Motor gasoline?.... 15.82 15.94 15.35 14.22 13.30 12.82 12.55 -0.9%
of which: E85° 0.0t 0.02 6,03 0.12 0.20 0.24 0.28 10.0%
Jet fuel™ ., 2.86 2.80 3.01 3.20 3.40 3.54 364 1.0%
Distiltate fuel il™ .................. 5.80 6.50 7.35 7.59 7.76 7.94 7.97 0.8%
Residual fuel oil 0.67 0.57 0.35 0.36 0.36 0.36 0.36 -1.6%
Other petroleum™® . 0.15 0.15 0.16 0.16 0.16 0.16 0.16 0.2%
Petroleum and other liquids subtotal................. 2535 26.00 26.27 25,57 2503 24.88 24,76 -0.2%
Pipeline fuel natural gas .......cccooovveee i 0.75 0.88 0.85 0.90 0.94 0.94 0.96 0.3%
Compressed / liquefied natural gas . 0.04 0.08 0.07 0.10 0.17 0.31 0.71 10.3%
Liquid hydrogen ... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Electricity ........c....... 0.02 0.02 0.03 0.04 0.04 0.05 0.06 3.4%
Delivered ensergy. 26.16 26.96 27.22 28.60 26.18 26.19 26.49 0.4%
Electricity related [0sSes ... i veeecen 0.05 0.05 0.08 0.07 0.08 010 0.12 3.1%
B [ U 26.20 27.01 27.29 26.67 26.27 26,28 26.61 0.1%
Unspecified sector®................ serreseressnensnas e 0.04 £0.27 -0.34 .36 037 -0.38 0.38 --
Delivered energy consumption for all sectors
Liquefied petroleum gases and other® ............... 3.04 3.14 3.73 4.08 4.23 4.1% 4.7 1.1%
Motor gasoline?.. " 16.10 16.36 15.79 14.65 13.72 13.23 12.96 -0.8%
of which: E85EI ...... 0.01 0.02 0.03 0.12 0.20 0.24 0.28 10.0%
JELTURI™ e 2.90 2.97 3.20 3.39 3.61 3,76 336 1.0%
Kerosene ... 0.01 0.01 0.01 0.01 0. 0.01 0.01 -1.0%
Distillate fuel oil. 7.92 8.10 8.86 8.97 9.05 9.14 9.13 0.4%
Residual fuel oil ............ 0.77 0.65 0.53 0.56 0.56 0.55 0.56 -0.6%
Petrochemical feedstocks . 0.74 0.74 0.95 1.10 1.14 117 1.20 1.8%
Other petroleum™ ..o, 3.47 3.67 3.82 3.96 3.98 4.05 415 0.5%
Petroleum and other Ilqulds subtotat... 34.93 35.65 36.89 36.72 36.30 36.09 36.03 0.0%
Natural gas ... e v 14.85 16.10 16.32 16.40 16.76 17.07 17.64 0.3%
Natural-gas-to-liquids heat and power 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Lease and plant fuel’ 1.43 152 187 1.98 2.10 2.18 2.29 1.5%
Pipeling fuel natural gas R 0.75 0.88 0.85 0.90 0.94 0.94 0.96 0.3%
Natural gas subtotal..... 16.82 18.50 19.05 19.28 19.80 20.19 20.88 0.4%
Metallurgical coal.... 0.59 0.62 0.61 0.59 0.56 0.53 0.51 0.7%
Other coal ............ 0.91 0.92 0.98 1.00 1.00 1.01 1.04 0.4%
Coal-to-liquids heat and power. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Net coal coke imports ........... 0.00 -0.02 0.00 -0.01 -0.03 -0.05 -0.06 4.5%
Coal subtotal..........cceeeeeene 1.51 1.52 1.89 1.58 1.53 1.49 1.49 -0.1%
Biofuels heat and coproducts..., 0.73 0.72 0.80 0.80 0.80 0.81 0.86 0.8%
Renewable energy™ .......... 2.06 2.18 2,06 2.11 2.09 2.06 210 -0.1%
Liquid hydrogen ...... 0.00 0.00 0.00 0.00 0.00 0,00 0.00 --
Electricity ............ 12.61 12.60 13.45 13.91 14.35 14.74 15.25 0.7%
Delivered energy 68.66 71147 73.84 74.39 74.87 75.39 76.62 0.3%
Electricity related 108565 ......covvevccveeeeeeie 2573 25.97 27.00 27.58 28.01 28.46 28.10 0.4%
Total 94.40 97.14 10084 101.97 10287 10385 10573 0.3%
Eiectric power™
Distillate fuel Q... et 0.05 0.05 0.09 0.09 0.08 0.08 0.08 1.6%
Residual fuel oil ... 0.17 0.21 0.08 0.09 .09 0.09 0.09 -3.0%
Petroleum and other liquids subtotal. 0.22 0.26 0.17 0.17 0.17 0.17 0.18 -1.5%
Natural gas ... 9.31 8.36 7.8D 8.33 92.03 9.40 9.61 0.5%
Steam coal......cooennen. 15.82 16.49 17.59 17.75 17.63 17.54 17.52 0.2%
Nuclear / uranium?? 8.06 8.27 8.42 8.46 8.47 8.51 873 0.2%
Renewable energy™ ......... 4.53 4.78 6.13 6.43 6.72 7.26 7.99 1.9%
Non-biogenic mummpal waste 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.0%
Electricity imponts......ccooeeeneeei e - 0.16 0.18 0.11 0.12 0.10 0.08 0.11 -1.8%
B O 38.34 38.57 40.45 41.49 42.35 43.19 44.36 0.5%
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Refercnce case

Table A2, Erergy consumption by sector and source (continued)
(quadrillion Btu per year, unless otherwise noted)

Reference case Anor::l;l
gr
Sector and source R Ay

2012 2013 2020 2028 2030 2035 2040 {percent)

Total energy consumption

Liquefied petraleum gases and other® . ........... 3.0t 314 3.73 4.08 4.23 4.19 417 11%
MOtor gasoling?...............oeeeeeoeesvereerse e ovreeins 1610 1636 1579 1465 1372 1323 12968  -0.9%

ofwhich: BBS ... 0.01 0.02 0.03 0.12 0.20 0.24 028  10.0%
Jet fuel™ 2.90 2.97 3.20 3.39 3.61 3.76 3.85 1.0%
KETOSONE ...ooooooooeeeeeeeee e eeeee s v reeeee 0.01 0.01 0.01 0.01 0.01 0.0 0.01 -1.0%
Distillate FUBT Ol ovvvveeeev et oo ainreen 7.98 8.15 895 9.06 9.13 9.22 9.21 0.5%
Residual fuet oil .............. 0.94 0.87 0.61 0.65 0.64 0.64 065  -1.1%
Petrochemical feedstocks.. 0.74 0.74 0.95 1.10 1.14 1.47 1.20 1.8%
Other petroleum™ ................... 3.47 367 3.82 3.96 3.98 4.05 415 0.5%

Petroteum and other liquids subtotal. 35.16 3591 37.06 36.89 36.47 36.26 36.21 0.0%
NI GaS ... 2398 24 45 2412 2473 25.749 2647 27.25 0.4%
Natural-gas-to-liquids heat and power ............... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Lease and plant Ruel . ..o 143 1.62 1.87 1.08 210 218 229 1.5%
Pipeline fuel natural gas . 0.75 0.88 0.85 0.90 0.94 0.94 0.96 0.3%

Natural gas subtotal.................. 26.14 26.86 25.85 27.60 28.83 29.59 30.50 0.5%
Metallurgical coal 0.59 0.62 0.61 0.59 0.56 0.53 0.51 -0.7%
Othercoal.......coecoeecreriiveene 16.73 17.41 18.57 18.75 18.63 18.85 18.56 0.2%
Coal-to-liquids heat and power. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Net coal coke imports.......... 0.00 -0.02 0.00 -0.01 -0.03 -0.05 -0.06 4.5%

Coal subtotal.......... 17.33 18.01 19.18 19.33 19.16 19.03 19.01 0.2%
Nucleas / uranium™ ............ .. 8.08 8.27 842 8.46 8.47 8.51 873 0.2%
Biofuels heat and coproducts............coooveoecen 0.73 0.72 0.80 0.80 0.80 0.81 0.86 0.6%
Renewable energy™ ... rverinnvieneens 6.59 6.96 8.19 8.54 8.81 932  10.09 1.4%
Liquid hydrogen .................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Noen-biogenic municipal waste .. 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.0%
Electrichy iIMPOmts.......c..cccovvveerieeeicecetvreeesvieieeane 0.16 0.18 0.11 0.12 0.10 0.09 0.11 -1.8%

Total......... . 94.40 97.14  100.84 10197 10287 103.85 105.73 0.3%

Energy use and related statistics
Delivered BREFGY USE..........cccee i e eemeeereenes 68.66 71.17 73.84 74.39 74.87 7539 76.62 0.3%
Total eNergY USE....cocue e saesen 94.40 97.14 100.84 101,97 10287 103.85 105.73 0.3%
Ethanol consumed in motor gasoline and E&S ... 1.08 142 142 112 142 1.18 127 0.5%
Population (MillionS} ........oceveromiiiieee e vsrireees 315 317 334 347 359 370 380 0.7%
Gross domestic product (bitlion 2000 dollars)....... 15,369 15710 18801 212985 23894 26659 29,898 2.4%
Carbon dioxide emissions (million metric tons}..... 5,272 5,405 5,499 5,511 5,514 5,521 5,549 0.1%

"Includes wood used for residential heating. See Table A4 and/or :Fable A17 for estimates of nonmarketed renewable energy consumplion for gecthermal heat

PUINPS, solar thermal water heating, and electricity generation from wind and sofar photovoltaic sources,
Includes ethanol and ethers blended into gasoline.

*Exciudes ethanol. Includes commercial sector consumption of wood and wood waste, landiill gas, municipal waste, and other biomass for combined heat and
power. See Table A5 andfor Table A17 for estimates of nonmarketed renewable energy consumption for solar thermal water heating and electricity generation
from wind and solar photovoltaic sources.

*Includes energy for combined heat and power plants that have a non-regutatory status, and smalf on-site generaling systems.

“Includes ethane, natural gasoling, and refinery olefins.

SIncludes petroleum coke, asphalt, road ofl, lubricants, stift gas, and miscellaneous petroleum products. -

"Represents natural gas used in well, field, and lease operations, in natural gas processing plant machinery, and for liguefaction in export facilities.

"lrhdudes consumption of energy produced from hydroelectric, wood and wood waste, municipal waste, and other biomass sources, Excludes sthano! in motor

agoline.
9 *E£85 refers to a blend of 85 percent ethanol (renewable) and 15 percent motor gasoline (nonrenewable). To address cold starting issues. the percentage of
ethanel varies seasonally, The apnual average ethanol content of 74 percent is used for this forecast.

“racludes only kerosene type.

"Diesel fuet 1or on- and off- road use.

ZIncludes aviation gasoline and lubricants,

“Represents consumplion unattributed to the sectors above. )

Mincludes aviation gasoline, petrolewm coke, asphalt, road off, lubricants, still gas, and miscellaneous petroleum products.

“includes electricity generated for sale to the grid and for own use from renewable sources, and non-electiic energy from renewable sources, Excludes ethanal
and nonmarkeied renewable energy consumplicn for gecthermal hest pumps, bulidings pholovoliaic systems, and solar {hermal water heaters.

*includes consumption of energy by electricity-only and tombined h981 and power plants that have a regulatory status.

"These values represent the energy obtained from uranium when it is used in light water reactors. The total energy content of uranium is much larger, but
alternative processes are required to take advantage of it.

*®lncludes conventional hydroelectric, geothermal, wood and wood waste, biogenic municipal waste, other biomass, wind, photovoltaic, and solar thermal
soyrces. Excludes net electricity imports,

Includes conventional hydroelectric, geothermal, wood apd wood waste, biogenic municipal waste, other biomass, wind, photovoltaic, and solar thermat
sourtes. Excludes ethanol, net eleciricity imports, and nonmarketed renewable energy consumption for geothermal heat pumps, buildings photovoltaic systems,
and solar thermal water heaters.

Btu = British thermal unit.

- - = Not applicable.

Note: Includes estimated consumption for petroleum and other liquids. Totals may not equal sum of components due to independent rounding. Data for 2012
and 2013 are model results and may differ from official EIA data reports.

Sources: 2012 and 2013 consumption based on: U.S. Energy Information Administration (EIA), Monthly Energy Review, DOE/EIA-0035(2014/11)
(Washington, DG, November 2014), 2012 and 2013 population and gross domestic product: IHS Ecohomics, Industry and Employment models, Novembesr 2014,
2012 and 2013 carbon dioxide emissions and emission factors: EIA, Monthly Energy Review, DOE/EIA-0035(2014/11) (Washington, DC, November 2014),
Projections: EIA, AEO20r5 National Energy Modeling Systern run REF2015.D0219154,
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Keference case

Table A3. Energy prices by sector and source

(2013 dollars per million Btu, unless otherwise noted)

Reference case Anr::;:
1o
Sector and guence 2&‘13_2040
2012 2013 2020 2026 2030 2035 2040 (percent)
Residential
PROPANE ...ttt e 243 233 23.0 237 24.4 255 266 0.5%
Distillate fuel oil........... erte et a vt reiiranes 27.3 27.2 215 237 26.3 29.4 329 0.7%
Natural gas . 10.6 10.0 11.6 12.7 12.8 13.7 15.5 1.6%
ETRCHACHY ..cvvrrrer e v v smere e 35.3 358 37.8 396 40.0 40.8 424 0.6%
Commercial
PLOPANE ..ottt e st bne e saaer s 21.0 20.0 194 20.2 211 225 23.9 0.7%
Distillate fusl oil........coo oo 258 26.7 21.0 23.2 258 28.9 325 0.7%
Residual fuel oil ......ooeoveevvireree s 22.9 221 14.2 16.0 18.1 206 24.3 0.4%
Natural gas .... 8.2 8.1 9.6 10.8 10.4 11.1 126 1.6%
EICHICHY «........cvvivrvece e eme et st et 30.0 297 311 325 326 331 34.5 0.6%
Industrial’
PIOPENE .ooreeecce ettt e 21.3 203 196 205 215 229 24.5 0.7%
Distiliate fUBl Qil....c....covoeverr v 274 27.3 21.2 235 26.1 282 327 0.7%
Residual fuel oif .......ccoceeveerreec e 206 20.0 13.3 151 17.2 19.7 23.5 0.6%
Natural gas®....... 3.8 46 6.2 6.9 6.8 7.5 a8 2.5%
Metallurgical coal.. 7.3 5.5 5.8 6.2 6.7 6.9 7.2 1.0%
Other industrial coal.. 3.3 3.2 33 35 36 3.7 39 0.7%
Coal to liquids ........ . .- .- -- -- -- -- -- -
ElQCHACIY --...ovivie et e s arr e 19.8 202 213 224 226 23.3 24.7 0.7%
Transportation
Propane ..ottt 253 24.6 240 247 255 26.5 27.6 0.4%
B85 ..o 357 331 30.4 28.0 3t.2 33.2 354 0.3%
Motor gasoline*.. 30.7 293 225 24.3 26.4 291 32.3 0.4%
Jetfuel® ..o 23.0 218 16.1 18.3 21.3 24.5 28.3 1.0%
Diesel fuel (distillate fuel oil)”.. 28.8 28.2 231 255 280 314 347 0.8%
Residual fuel oil ..o 20.0 19.3 11.7 13.3 154 176 203 0.2%
Natural gas’ .......coeveveernne 20.4 17.6 17.8 16.8 18.7 17.1 19.6 0.4%
BlECHACHY o...eocce v 278 285 302 32.3 328 33.9 36.0 0.9%
Electric power®
Distiflate fuel 0ll.....oecivire e 241 24.0 8.8 20.9 23.6 28.7 30.2 0.9%
Residual fuel oil . 20.8 18.8 11.5 13.3 15.4 17.8 216 0.5%
Natural gas .... 35 4.4 5.4 6.3 6.2 7.0 8.3 2.4%
Bleam €0al........ccooe e 2.4 2.3 2.4 2.5 2.7 28 29 0.8%
Average price to all ugers®
PrOPANE ... s 229 21.8 21.1 21.8 226 238 252 0.5%
E85° ... 357 331 304 28.0 3t.2 33.2 354 J.5%
Motor gasoline 304 29.0 225 243 264 291 32.3 0.4%
Jetfuel....... 23.0 21.8 16.1 18.3 21.3 245 283 1.0%
Distiliate fuel oil.. ety 28.3 2749 226 25.0 27.6 307 342 0.8%
Residual fue! oil . 20.3 19.4 122 14.0 16.0 18.4 21.5 0.4%
Natural Gas ..........cocoviveemeiiriiascere s et e ceenas 55 6.1 75 8.3 8.2 9.0 10.5 2.0%
Metallurgical coal........cooeeeeeee e 7.3 5.5 58 6.2 6.7 689 7.2 1.0%
Othercoal.......... 2.5 2.4 24 26 27 28 30 0.8%
Coal to hiquids -- - - -- -- -- -~ --
EleCtriCity ....o.oeeerivee v e e 29.3 29.5 30.8 321 324 33.2 34.7 0.6%
Non-renewabie energy expenditures by
sector (billion 2013 dollars)
Residential..... 234 243 254 268 276 289 311 0.9%
Commercial. 174 177 194 210 219 234 259 1.4%
Industriat’ .___.. 218 224 264 302 323 349 389 21%
Transportation. 738 719 565 586 638 706 791 0.4%
Total non-renewable expenditures......... 1,364 1,364 1,276 1,376 1,456 1,579 1,751 0.9%
Transportation renewable expenditures............... 0 ] 1 4 & 8 10 10.2%
Total expenditures . 1,365 1,364 1,277 1,379 1,462 1,687 1,761 0.9%
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Table A3. Energy prices by sector and sonrce (continued)
(nominal dollars per million Btu, unless otherwise noted)

Reference case

Reference case Annual
Sector and source 23{;:&040
2012 2013 2020 2025 2030 035 2040 {percent)
Residential
[ o= T T OSSP 239 23.3 26.1 291 328 375 43.1 2.3%
Distillate fUel Oil...vocvieere et e 26.9 27.2 24.4 291 353 432 53.3 2.5%
NatUral G8S ..ot e 104 10.0 13.2 16.7 171 20.2 251 3.5%
EIECHHCIY - evververiarsccomeeeerarvrevasesae s e eeeeeeesnsaress e 34.8 356 429 48.8 536 60.0 68.8 25%
Commercial
PIOPANG ..o eeeerreare et set e see e semroraee 207 20,0 220 249 283 33.0 38.8 2.5%
Distiltate fuel oil 264 26.7 238 286 246 425 5286 2.5%
Residual fuel oil .. 228 221 16.1 18.7 24.3 303 39.4 2.2%
NBIUFAL 088 cvvivecces et e eere s ber e 8.0 8.1 10.8 13.0 13.9 16.4 205 3.5%
EIQCHAGHY . ovevveemeer vt e e e e e 236 29.7 353 40.0 437 48.7 56.0 2.4%
Industriaf*
PIOPANEG .. cee e ecrereee et reenee 21.0 20.3 223 252 28.8 337 30.7 2.5%
Distillate ful Qil...........ccccoveiieee e, 27.0 273 241 29.0 35.0 429 53.0 2.5%
Residual fuel oil .. 20.3 200 15.1 18.6 231 29.0 380 2.4%
Natural gf-.lss2 ........ 38 4.6 7.0 B.5 9.1 1.1 14,2 4.3%
Metallurgical coal ... 7.2 55 6.6 7.7 8.9 10.2 116 2.8%
Other industrial coal 33 32 38 4.3 4.8 5.5 6.3 2.5%
Coal to liquids.......... -- .. - -- -- -- -- --
EIECHIGIY e cvvereisies et resee e resnins 19.5 20.2 24.2 27.5 30.3 34.2 40.0 2.6%
TranspoHation
PIOPANG .. ce e e rmeceeeercrersee e s sees e semeemsens o 249 248 272 304 341 389 44.8 2.2%
E85% ... 352 331 344 35.8 41.9 48.8 57.4 21%
Motor gasoling®... 302 293 255 29.9 353 428 52.4 2.2%
Jet fuel® 2286 21.8 18.3 2286 286 36.0 45.8 28%
Diesel fuel (distillate fuel oﬂ)s 28.4 28.2 262 314 376 457 56.2 2.6%
Residual fuel oil .. s 18.7 19.3 13.2 16.4 20.6 25.9 329 2.0%
Natural gas ..... 201 176 20.2 208 21.0 252 31.8 2.2%
Electricity ..o JR 274 28.5 34.3 390.8 44,1 49.9 58.4 2.7%
Electric power®
Distillate fuel oil 238 24.0 21.3 25.8 31.7 39.3 49.0 2.7%
Residual fuel oil ... 20.5 18.9 13.0 16.3 20.6 28.2 35.0 2.3%
Matural gas ... 35 4.4 8.1 7.7 83 10.3 13.4 4.2%
Steam COAF.. oot 24 23 27 31 36 4.1 47 26%
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Reference case

Table A3. Energy prices by sector and source (continued)
(nominal dollars per million Btu, unless otherwise noted)

Reference case Annuat

growth
Sector and source 2013-2040
2012 2013 220 2025 2030 2035 2040 | (percent)

Average price to all users®

PrOPane .......c.ooeieeceeeee e et sbamsr e e e 228 21.9 23.9 26.8 30.3 350 40.9 2.3%

35.2 331 34.4 358 41.9 48.8 574 2.1%

30.0 28.0 255 299 353 42.8 524 2.2%

2286 21.8 183 226 28.6 38.0 45.8 2.8%
Distillate fue! oil.. 27.9 27.9 25.7 30.8 36.9 451 55.5 2.6%
Residual fuel ot .... 20.0 19.4 13.8 17.2 215 27.0 34.8 2.2%
Natural gas 54 6.1 8.5 10.2 11.0 13.2 17.0 3.8%
Metallurgical coal.. 7.2 55 B.6 T7 849 10.2 1.6 2.8%
Other coai...... 24 24 2.8 32 37 4.2 4.8 2.6%
Coal to liquids -- -- -- -- -- -- -- --
Electricity 288 29.5 349 39.5 43.4 48.7 56.2 2.4%

Non-renewable energy expenditures by
sector (billicn nominal dollars)

Residential 231 243 288 330 370 425 504 2.7%
Commercial. 172 177 220 259 284 344 420 3.2%
Industrial®.... 215 224 299 372 433 513 631 3.9%
Transportation. .. 727 719 641 734 855 1,038 1,283 2.2%

Total non-renewable expenditures... 1,344 1,364 1,448 1,694 1,962 2,320 2,839 2.8%
Trangportation renewable expenditures............... 0 1 1 4 8 12 16 12.2%

Total eXpenditures.... ... 1,345 1,364 1,449 1,698 1,960 2,332 2,855 2.8%

*Includes energy for combined heat and power plants that have a non-regulatory status, and small on-site generating systems.

2Excludes use for lease and plant fuel.

ESS refers to a blend of 85 percent ethanol {renewable) and 15 percent motor gasofine {(nonrenewable). To address cold starting issues, the percentage of
ethanol varies seasonally. The annual average ethaneol content of 74 percent is used for this forecast.

*Sales weighted-average price for all grades, Includes Federal, State, and local taxes.

SKerosene-type jet fuel. Includes Federal and State taxes white excluding county and local taxes.

“Diese! fuel for on-road use. Includes Federal and State taxes while excluding county and local taxes.

"Naturel gas used as fuel in motor vehicles, trains, and ships. Includes estimated motor vehicle fuel taxes and estimated dispensing costs of charges.

®Includes electricity-only and combined heat and power plants that have a regulatory status.

*Weighted averages of end-use fuel prices are derived from the prices shown in each sector and the corresponding sectoral consumption,

Btu = British thermal unit.

- - = Not applicable.

Note: Data for 2012 and 2013 are model results and may differ from official EIA data reports. i

Sources: 2012 and 2013 prices for motor gasoline, distifate fuel oil, and jet fuel are based on prices in the U.S. Energy Information Administration {EIA),
Petroleum Marketing Monthly, DOE/EIA-0380(2014/08) (Washington, DC, August 2(4). 2012 residential, commercial, and industrial natural gas delivered prices:
ElA, Natural Gas Annual 2013, DOE/EIA-0131(2013) (Washington, DC, Cctober 2014). 2013 residential, commercial, and industrial natural gas delivered prices:
ElA, Natural Gas Monthly, DOE/EIA-0130(2014/07) (Washington, DC, Juty 2014). 2012 transportation sector natural gas delivered prices are based on: EIA,
Matural Gas Annual 2013, DOE/EIA-0131(2013) (Washington, DC, Qctober 2014}, EIA, State Energy Data Report 2012, DGE/EIA-0214(2012) (Washington, DC,
June 2014) and estimated State and Federal motor fuel taxes and dispensing costs or ¢charges. 2013 {ransportation $ector natural gas delivered prices are model
results. 2012 and 2013 electric power sector distillate and residual fuel ¢il prices: EIA, Monthly Energy Review, DOE/EIA-0035(2014/11) (Washington, DC,
November 2014). 2012 and 2013 electric power sector natural gas prices: EIA, Eleclric Power Monthly, DOE/EIA-0226, April 2013 and Apcl 2014, Table 4,2, and
ElA, State Energy Data Report 2012, DOE/EIA-0214(2012) (Washington, DC, June 2014). 2012 and 2013 coal prices based on: EIA, Quarterfy Coal Report,
October-December 2013, DOE/EIA-0121(2013/4Q)} (Washington, DC, March 20‘})45 and ElA, AEQ2015 National Energy Modeling System wn
REF2015.0021915A. 2012 and 2013 electicity prices: ElA, Monthly Energy Review, DOE/EIA-0035(2014/11) (Washington, DC, November 2014),” 2012 and
%%1;2515? E%%g‘ré ?ggved from monthly prices in the Clean Cities Alternative Fuel Price Reporl. Projections: EIA, AEQ2015 National Energy Modeling System run
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Table Ad4. Residential sector key indicators and consumption
(quadrillion Btu per year, unless otherwise noted)

Reference case A'ul:&’
"
Key indicators and consumption 2&!3—2040
2012 2013 2020 2025 2030 2035 2040 (percent)
Key indicators
Households (millions)
Single-family .. 793 797 B4.5 88.4 921 95.4 98.6 0.8%
Multifamily...... 28.2 284 304 321 339 357 375 1.0%
Mobile homes 6.4 6.3 5.5 8.3 5.1 4.9 48 -1.0%
L - | YO 113.9 114.3 120.5 125.8 1314 136.0 141.0 0.8%
Average house square footage ........cuiicnnens 1,670 1,678 1,733 1,768 1,800 1,829 1,855 0.4%
Energy intensity
{million Btu per household)
Delivered energy consumplion ... 90.2 98.0 88.2 83.5 808 776 75.0 -1.0%
Total energy consuMption .............ccocvoeeeveceenn 174.3 184.6 169.1 161.0 156.2 151.9 148.3 -0.8%
{thousand Btu per square foot)
Delivered energy consumption .. 54,0 59.0 50.9 47.3 448 425 40.4 -1.4%
Toetal energy consumplion ... e 104.3 110.0 97.6 91.1 86.8 83.1 79.9 -1.2%
Delivered energy consumption by fuel
Purchased electricity
SPace NEAING ...t 0.29 0.40 0.35 0.34 0.33 0.32 o.M -1.0%
Space cooling.... 0.83 0.66 0.79 0.82 0.88 0.94 1.00 1.5%
Water heating ........ccooeoeeeec s 0.44 0.44 0.46 0.47 0.48 0.48 0.48 0.2%
RefGeration ...........ccc e ivveevsne e cmeeevere s 0.37 0.36 0.34 0.33 0.33 0.35 0.36 0.0%
Cooking .......... 0.11 0.1 0.1 0.12 0.13 0.14 0.14 1.1%
Clothes dryers. 0.20 0.20 0.21 0.22 0.23 0.24 0.25 0.7%
Freezers ........... 0.08 0.08 0.07 0.07 0.07 0.06 0.06 0.7%
Lighting .........cco.c...c 0.64 0.59 0.43 0.38 0.34 0.29 0.27 -2.9%
Clothes washers’ 0.03 0.03 0.02 0.02 0.02 0.02 0.02  -20%
Dishwashers'.........ccocovcrinnercnnns 0.10 0.09 0.10 0.10 0.1 0.12 0.12 1.0%
Televisions and refated equipment’................... 0.33 0.33 0.32 0.32 0.34 0.36 0.37 0.5%
Computers and refated equipment® .................... 0.12 0.12 0.10 0.08 0.07 0.06 0.05 -3.1%
Furnace fans and boiler circulation pumps.......... 0.09 0.13 0.1 0.1 0.10 0.10 0.08 -1.3%
Other uses* 1.06 1.19 1.44 1.53 1.65 177 1.89 1.7%
Delivered @nergy.........ccevvesnssssrmnmsennnnsienons 4.69 4.75 4.86 4.92 5.08 5.23 542 0.5%
Natural gas
Space heating. ..o 2.52 332 290 2.80 2.76 2.69 2.61 -0.9%
Space cooling ..... . 0.02 0.02 0.02 0.02 0.02 0.02 0.02 -0.2%
VWater heating ..... 1.20 1.20 1.21 122 1.24 1.23 1.19 0.0%
Cooking .......... 0.21 0.21 0.21 0.21 0.22 0.22 0.22 0.3%
Clothes dryers. . 0.05 0.05 0.05 0.05 0.05 0.08 0.06 0.5%
Other uses® ... 0.25 0.25 0.24 0.23 0.23 0.22 021 -0.6%
Delivered energy 4.25 5.05 4863 4.54 4,52 4.43 4.31 0.5%
Distillate fuel oil
Space heating........ccooveeviiici i 0.43 0.44 0.36 0.32 0.28 0.25 0.22 -2.5%
Water heating .. . 0.05 0.05 0.03 0.03 0.02 0.02 0.01 -A.7%
Other uses®.........coee et 0.01 0.01 G.01 0.01 0.01 0.01 0.01 -0.5%
Delivered energy ... veiessseeeessremsonsssnsens 0.49 0.50 0.40 0.35 0.3 0.27 0.24 2.7%
Propane
Space heating. ......ccoovee e 0.26 0.30 0.20 0.18 017 0.15 0.14 -2.8%
Water heating .. . 0.07 0.08 0.05 0.04 0.04 0.03 0.03 -3.0%
Cooking ....... 0.03 0.03 0.03 0.03 0.02 0.02 0.02 -0.9%
Other uses®.. . 0.04 0.04 0.058 0.05 0.05 0.06 0.06 1.5%
Delivered @nergy.......ccveesrismesecsianssssasaen 0.40 0.43 0.32 0.30 0.28 0.26 0.25 -2.0%
Marketed renewables (Wood) ........oc.ceccevrermriesianns 0.44 0.58 0.41 0.39 0.38 0.36 0.35 -1.8%
. 0.01 0.01 0.01 0.01 0.01 0.00 0.00 -3.0%

Kerosene
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Reference case

A-10

Table Ad. Residential sector key indicators and consumption (continued)
(quadrillion Btu per year, unless otherwise noted)

Reference case Annual
growth

’ 2013-2040
2012 2013 2020 2025 2030 2035 2040 | (percent)

Key indicators and consumption

Delivered energy consumption by end use

Space heating.......o.ocererieriere e 3.95 5.05 4.23 4.04 3.92 3.78 363 -1.2%
Space cOONG ....cooceevee vt 0.86 0.68 0.81 0.84 0.90 0.96 1.02 1.5%
Water heating ... i ceees 1.76 1.76 1.75 1.76 i.78 1.76 1.71 -0.1%
Refrigeration ... " 0.37 0.36 0.34 0.33 0.33 0,35 0.36 0.0%
COOKITIG coeenecersrnreere e e 0.35 0.34 0.35 0.36 0.37 0.38 0.39 0.4%
Clothes gryers.......ccoee et 0.25 0.25 0.26 0.27 0.28 0.29 0.30 0.7%
Freezers ...... . 0.08 0.08 0.07 0.07 0.07 0.06 0.06 0.7%
LIghting .o..eeeee et 0.64 0.59 0.43 0.38 0.34 0.29 0.27 -2.9%
Clothes washers' ... 0.03 0.03 0.02 0.02 0.02 0.02 0.02 -2.0%
Dishwashers" 0.10 0.08 0.10 0.10 0,11 0,42 0.12 1.0%
Televisions and related equipment® 0.33 0.33 0.32 0.32 0.34 0.36 0.37 0.5%
Computers and related equipment® ................. 0.12 0.12 0.10 0.08 0.07 0.06 0.05 -3.1%

Furnace fans and boiler circulation pumps . 0.09 0.13 0.11 0.11 0.10 0.10 0.09 -1.3%
OFher USES"........oooeoeeeeeeeceeca st ennen 1.36 149 1.73 1.82 1.94 205 217 1.4%
Delivered energy. . 10.28 11.32 10.63 10.54 10.57 10.56 10.57 -0.3%

Electricity related 1088658 ....ovieierrersenemninesnereans 9.57 9.79 9.75 9.74 9.91 10.10 10.33 0.2%

Total energy consumption by end use

Space healing.... 4.53 588 493 4.71 4.56 4.39 4.21 -1.2%
Space cooling ... . 2.56 2.05 2.38 247 2.62 2.79 2.93 1.3%
Water heating ..........c.cc..... R 2.66 268 2.69 270 272 268 2,62 -0.1%
Refrigeration .........c.cocce oo ieeervnsieciinnneneens " 112 1.12 1.02 0.99 0.89 1.01 1.06 -0.2%
Cooking .......... . 0.56 0.56 0.58 0.60 0.62 0.64 0.66 0:6%
Clothes dryers.................. . D.66 0.67 0.69 0.70 0.73 0.75 0.78 0.5%
Freszers ......veeen e . 0.24 0.24 0.22 0.20 0.19 0.19 0.19 -0.9%
Lighting ........... .- 1.94 1.80 1.29 1.13 1.00 0.85 0.77 -3.1%
Clothes washers®......... .. 0.09 0.09 0.07 0.05 0.05 0.05 0.05 -2.2%
Dishwashers? ... 0.29 0.29 0.29 0.30 0.32 0.34 0.36 0.8%
Televisions and related equipment’. . 1.01 1.01 0.97 0.96 1.00 1.05 1.09 0.3%
Computers and related equipment® ... ....c....... 0.38 0.37 0.29 0.24 0.20 0.18 0.15 -3.3%
Furnace fans and boiler girculation pumps ......... 0.28 0.40 0.34 0.33 0.31 0.28 0.27 -1.5%
Other uses® 3.52 3.95 462 4.86 517 5.46 5.78 1.4%

Total 19.85 2110 20.38 20.25 20.48 20:66 20.94 0.0%

Nonmarketed renewables®

Geothermal heal pumps ......coovreveeeeeene e o.M 0.01 0.02 0.02 0.03 0.03 0.03 4.1%
Solar hot water heating..........ccococeeimriccniins 0.01 0.01 0.01 0.01 0.04 0.01 0.01 1.8%
Solar photoveltaic ..... 0.02 0.04 0.09 0.13 0.18 0.24 0.29 8.0%
WIRE oot s e et en st astas et n e 0.00 0.00 0. 0.01 0.01 0.01 0.01 6.9%
TOMAl ceeerescorecsranesme s eessesssessassessans reessemmearesaras 0.04 0.06 0.13 0.17 0.23 0.28 0.35 7.0%
Heating degree days ™ ... e remsesiarressemeces 3,772 4,469 4,119 4,042 3,966 3,893 3,820 0.6%
Cooling degree days™ 1,494 1,307 1,467 1,517 1,568 1,618 1,670 0.9%

'Does not include water heating portion of load.
2Includes televisions, set-lop boxes, home thester systems, DVD players, and video game consoles.
*Inciudes desktop and Japtop computers, monitors, and networking equipment.
“Includes small electric devices, heating elements, and motors not listed above. Electric vehicles are included in the transportation sector.
Includes such appliances as outdoor grills, exterior lights, pool heaters, spa heaters, and backup electricity generators.
fIncludes such appliances as pool heaters, spa heaters, and backup electricity generators.
NIncludes wood used for primary and secondary heating in wood stoves or fireplaces as reported in the Residential Energy Consumption Survey 20089,
Inciudes small electric devices, heating elements, outdoor grills, exterior lights, pool heaters, spa heaters, backup electricity peneraters, and motors not listed
above. Electric vehicles are included in the transportation sector,
*Consumption determined by using the fossil fuel equivalent of 8,516 Btu per kilowatthour.
“See Table AS for regional detail.
Btu = British thermal unit.
- - = Not applicable.
Note: Totals may not equal sum of components due to independent rounding. Data for 2012 and 2013 are model resulfs and may differ from official EIA data
reports.
Sources: 2012 and 2013 consumplion based on:  U.S, Energy Information Administration (EIA), Monthly Energy Review, DOE/EIA-Q035(2014/11)
(Washington, DG, November 2014). 2012 and 2013 degree days based on siate-level data from the National Oceanic and Atmospheric Administration’s Climatic
Data Center and Climate Prediction Center. Projections: EIA, AEQ2015 National Energy Medeling System run REF2015.D021915A.
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Table AS. Commercial sector key indicators and consumption

(quadrillion Btu per year, unless otherwise noted)

Reference case

Reference case Anm
r
Key Indicators and consumption 20913_20 40
2012 2013 2020 2025 2030 2035 2040 (percent)
Key indicators
Total fioorspace (hillion square feet)
Surviving 80.8 81.4 86.9 92.0 96.4 100.9 106.6 1.0%
New additions 1.6 1.5 21 2.0 2.0 23 24 1.9%
Total 82.3 82.8 89.0 94.1 98.4 103.2 109.1 1.0%
Energy consumption intensity
({thousand Btu per square foot)
Delivered energy consumption .........ceoeenes 92.8 1049 100.0 96.3 95.4 94.2 928 -0.5%
Electricity refated losses .......... 112.3 1137 108.7 105.1 103.0 1011 99.0 -0.5%
Total energy consumpion .........cceovavieeccennns 2121 218.6 208.7 201.4 198.4 165.3 191.8 -0.5%
Delivered energy consumption by fuel
Purchased electricity
Space heating? ..o 0.14 0.16 0.14 0.13 0.12 0.11 0.11 -1.5%
Space cooling’ ... 0.57 0.49 0.53 0.53 0.54 0.55 0.56 0.5%
Water heating’.... 0.09 0.09 0.09 0.09 0.08 0.08 0.08 -0.6%
Ventilation....... 0.51 0.52 0.54 0.55 0.56 0.57 0.58 0.4%
Cooking ... 0.02 0.02 0.02 0.02 0.02 0.02 0.02 -0.3%
Lighting......... 0.92 0.91 0.87 0.85 0.84 0.81 0.80 -0.5%
Refrigeration.............. 0.38 0.37 0.33 0.3 0.30 0.3 0.31 -0.7%
Office equipment [PC)...... 0.12 o 0.7 0.05 0.04 0.03 0.02 -5.5%
Office equipment {non-PC)... 0.22 0.22 0.24 0.27 0.31 0.34 0.38 2.1%
Other uses®............cooee.ea. . 1.56 1.68 1.98 219 2.38 2.58 2.80 1.8%
- Deliverad energy-........cuuvwieecssnrriias S 4.53 4.57 4.82 4.99 5.19 5.40 5.66 0.8%
Natural gas
Space heating” ..........coo.ovcvoereveeeeeeeen e 1.51 1.86 1.69 1.62 1.58 1.51 1.41 -1.0%
Space cooliNg®.......ovier oot 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.1%
Water heating’ 0.53 0.54 0.54 0.55 0.57 0.57 0.57 0.2%
Cooking ....... 0.20 0.20 0.21 0.22 ¢.23 0.24 0.25 0.8%
Otheruses®.......coercnens 0.69 0.74 0.81 0.87 1.01 1.21 1.44 2.5%
Delivered energy...........ccoumurianen. 297 3.37 3.30 3.29 3.43 3.57 3.71 0.4%
Distiliate fuel ofl
Space heating® ..., 0.13 0.15 0.14 0.13 0.12 0.11 0.10 -1.7%
Water heating” ... . 0.02 0.02 0.02 0.02 0.02 0.02 0.02 -0.1%
Otheruses®......o e 0.21 0.20 0.18 0.17 0.17 0.186 0.16 -0.8%
Delivered energy 0.36 037 0.34 0.32 0.30 0.29 0.27 A1.1%
Marketed renewables (biomass) 0.1 0.12 0.12 0.12 0.12 012 0.12 0.0%
Other FUels®.......oeer vt v 0.26 0.26 0.33 0.34 0.34 0.35 0.35 1.1%
Delivered energy consumption by end use
Space heating’ ..............coooveurieeeeceneirianes e, 1.78 217 1.97 1.87 1.82 1.73 161 -1.1%
Space cogling' ... 0.62 0.53 057 0.57 Q.57 0.58 059 0.4%
Water heating’. . 0.64 0.65 0.65 0.65 0.67 0.67 0.67 0.1%
Ventilation ... 0.51 0.52 0.54 0.55 0.56 0.57 0.58 0.4%
Cooking ......covecicnieneiicenne 0.22 0.22 0.24 0.24 0.25 0.26 0.27 0.7%
Lighting .....o.ooeeeerivecreiens 0.92 0.91 0.87 0.85 0.84 0.81 0.80 -0.5%
Refrigeration............... 0.38 0.37 0.33 0.31 0.30 0.31 0.31 -0.7%
Office equipment (PC) 0.12 0.11 0.07 0.05 0.04 0.03 0.02 -5.5%
Office equipment (non-PC) ..o 0.22 Q.22 024 0.27 0.3 0.34 0.38 21%
Cther uses® 2.82 3.00 3.43 3.69 4.02 4.42 4.87 1.8%
Delivered energy.........c..ouns. frana et 8.22 8.69 8.90 9.06 9.38 9.73 10.12 0.6%
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Reference case

A2

Table AS. Commercial sector key indicators and consumption (continued)
(quadrillion Btu per year, unless otherwise noted)

Reference case Annual
growth
20132040
22 | 2013 | 2020 | 2005 | 200 | 205 | 2000 | fpercent)

Key Indicators and consumption

Electricity related l088es.........ccoreemmrinnevanancsvinne 8.24 9.42 9.68 .88 10,43 10.43 10.80 0.5%
Total energy consumption by end use
Space heating ......c..covoocrereinees et 2.05 2.50 225 213 2.05 1.95 1.82 -1.2%
Space oooling1... 1.78 1.54 1.63 1.62 1.62 1.64 1.86 0.3%
Water heating” ..........coomereieeeeeeeeeceee e 0.83 0.84 0.83 0.82 0.83 0.83 0.82 -0.1%
Ventilation ...t 1.55 1.58 1.63 1.64 1686 167 1.68 0.2%
Cooking ... 0.27 0.27 0.28 0.28 0.30 0.31 0.31 0.5%
Lighting ..ottt 2.81 2.78 2.62 2.53 2.47 2.38 2.34 -0.6%
Refrigeration .........ocoe e 1.15 1.14 0.99 0.93 0.90 0.90 0.91 -0.8%
Office equipment (PC).... 0.35 0.33 0.20 0.15 0.11 0.09 0.07 -5.7%
Office equipment (NON-PC).....cocoveeiiiericccrnienie 0.66 0.66 0.72 0.81 0.91 1.01 1.10 1.9%
Other uses® ........o.ocooeeeeseeree et eee e G.01 6.47 743 8.02 8.57 5.40 10.21 1.7%
B 7 OO 17.46 18.10 18.58 18.94 19.52 20.16 20.92 0.5%
Nonmarketed renewable fuels’ .
Solar thermal ,........ccoccee e eee e eersian e 0.08 0.08 0.09 0.09 0.10 0.10 0.11 1.1%
Sofar photovoltaic 0.04 0.05 0.08 0.1 0.15 0.20 0.27 6.1%
Wind ... 0.00 0.00 0.00 0.00 0.00 0.01 0.01 9.0%
Total..... 0.13 0.14 0.17 0.20 0.25 0.32 0.39 3.9%
Heating degree days
New England ..........cccocoueoirvveremrannceen e 5,561 6,424 6,030 5,924 5,818 5711 §,603 -0.5%

Middle Atlantic .... 4,970 5,836 5427 §,333 §,239 5,146 5,054 -0.5%

East North Central .. 5,356 6,622 6,016 5,953 5,800 5,827 5,764 ~0.5%
West North Central. 5,515 7,134 6,367 6,322 6,275 6,229 6,181 -0.5%
South Atlantic... 2,307 2,732 2,595 2,652 2,508 2,466 2,425 ~0.4%
East South Central.. 2,876 3,649 3,349 3,325 3,30 3,276 3,251 ~0.4%
West South Central. 1,650 2,328 1,975 1,928 1,882 1,836 1,790 ~1.0%
Mountain....... 4,574 5,271 4,874 4,809 4,741 4,669 4,595 -0.5%
Patfic ..o 3,412 3,377 3,477 3,463 3,450 3,438 3,426 0.1%

United States 3,772 4,469 4,118 4,042 3,966 3,893 3,820 -0.6%

Cooling degree days

New England ... ccninsrsreinees 564 541 573 603 634 664 695 0.9%
Middle Atlantic ... 815 688 803 840 877 913 950 1.2%
East North Central .. 974 690 821 841 860 880 900 1.0%
West North Central . 1,221 893 1,012 1,031 1,051 1,070 1,090 0.7%

South Atlantic...... 2,161 2,002 2,19 2,235 2,280 2,325 2,369 0.6%
East South Central.. 1,762 1,441 1,725 1,756 1,787 1,818 1,849 0.9%
West South Central. 2,916 2,535 2,848 2,920 2,993 3,085 3,138 0.8%
Mountain ... 1,672 1,464 1,556 1,607 1,860 1,715 1,772 0.7%
PacHic............. 917 889 891 915 940 983 087 0.4%

United States......ccouimiinmiinnne O — 1,494 1,307 1,467 1,517 1,568 1,618 1,670 0.9%

"Includes fuel consumption for district services. o .

includes (but is not limited 10) miscellaneous uses such as transformers, medical imaging and other medical equipment, elevators, escalators, off-road electric
vehicles, laboratory fume hoods, laundry equipment, coffee brewers, and water senvices.

lnclud'elsbm_ilsacellaneous uses, such as pumps, emergency generators, combined heat and power in commercial buildings, and manufacturing performed in

commercial buildings.

Yncludes misr.el‘l;aneous uses, such as cooking, emergency generators, and combined heat and power in commercial buildings,

“Includes residual fuel oll, propane, coal, moter gasoline, and kerosene. ) .

FIncludes (but is not fimited to) miscefianeous uses such as transformers, medical imaging and other medical equipment, elevatars, escalators, off-road electric
vehicles, laboratory fume hoods, laundry equipment, coffee brewers, water services, pumps, emergency generators, combined heat and power in commercial
buildings, manufacturing performed in commercial buildings, and cooking (distiltate), plus residual fuel oil, propane, coat, motor gasoline, kerosene, and marketed
renewable fuels (biomass).

TConsumption detenmined by using the fossil fued equivalent of 8,516 Btu per kilowatthour.

Btu = British thermal unit.

PC = Personal computer. i i

Note: Totals may not equal sum of compenents due to independent rounding. Data for 2012 and 2013 are model resulls and may differ from official EIA data
reports.

Sources: 2012 and 2013 consumption based on: U.S. Energy Information Administration (ELA), Monthly Energy Review, DOE/EIA-Q035(2014/11)
{Washinglon, DC, November 2014). 2012 and 2013 degree days based on state-level data from the Mational Oceanic and Atrospheric Adminisiration's Climatic
Data Center and Climate Prediction Center. Projections: EIA, AECZ(15 National Energy Modeling System runt REF2015.0021815A.
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Reference case

Table A6. Industrial sector key indicators and consumption

Reference case Annual
growth
Shipmenis, prices, and consumption 20132040

2012 2013 2020 2025 2030 2035 2040 (percent)

Key indicators
Value of shipments {hillion 2009 dollars)

Manufacturing... 5,009 5,146 6,123 6,771 7,330 8,012 8,751 2.0%
Agriculture, mlnmg. and constructnon .................. 1,813 1,858 2,344 2,441 2,540 2,601 2,712 1.4%
TOtAL . cevvrrecsismeresmme s serecssanersmensnass pertameenananne 6,822 7.004 8,467 9,212 9870 10,614 11,483 18%

Energy prices
(2013 dollars per million Btw)

PRODANE ...coeeeer vttt etsa e ene e asenne 213 20.3 186 20.5 21.5 229 24.5 0.7%
Motor gasoline ... . 17.5 176 225 242 26.3 291 323 2.3%
Distillate fuel oil.........ccooceeeenn . 27.4 273 212 235 26.1 29.2 327 0.7%
Residual fuel oil .............cccocce.. . 206 20.0 13.3 15.1 17.2 19.7 23.5 0.6%
Asphalt and read ol .......... 10.1 9.8 8.9 10.3 11.8 13.5 15.7 1.8%
Natural gas heat and power.. .. 35 4.3 6.0 6.7 6.6 74 886 26%
Natural gas feedstocks ............ . 4.2 4.8 6.3 7.0 6.9 7.7 8.9 2.3%
Metallurgical Goal..........coieciieenniee e rirreaees 7.3 55 58 6.2 6.7 6.9 7.2 1.0%
Other industrial coal... 33 32 3.3 3.5 35 37 38 0.7%
Coal to liquids ......... - -- - -- -- -- .- .- --
Elettricity ........covieiriccsecnmnne . .. 19.8 202 213 224 22.6 233 247 0.7%
{nominal dollars per million Btu)
PrODANE ..ot voms e sree s emeae e 21.0 20.3 223 252 28.8 33.7 39.7 2.5%
Motor gasoline . . 17.3 17.5 255 29.9 35.3 427 523 4.1%
Distillate fuel oil..............oeve. . 27.0 27.3 241 290 35.0 429 53.0 2.5%
Residual fuel gil ..o - 203 200 16.1 18.6 231 29.0 380 2.4%
Asphalt and rcad ail........ - 10.0 9.8 10.0 127 15.9 19.9 255 3.6%
Natural gas heat and power.. 35 43 6.8 8.2 8.9 10.8 139 4.4%
Natural gas feedstocks ............ .. 4.1 4.8 7.2 8.6 9.3 11.3 14,5 2%
Metallurgical coal ... . 7.2 55 6.6 7.7 8.9 10.2 11.6 2.8%
Other industrial coal 3.3 32 3.8 4.3 4.8 55 683 2.5%
Coal to liquids.......... . .- -- .- -- - -- -- --
Electricity ........coov e e 19.5 20.2 24.2 275 303 34.2 40.0 2.6%
Energy consumption (quadrillion Btu)*
Industrial consumption excluding refining

Propane heat and power .. 0.25 0.28 0.32 0.36 0.38 0.38 0.38 1.1%
Liquefied petraleum gas and other feedstocks - 218 222 2.89 321 3.35 3 3.30 1.5%
Motor gasoling ............ceveeneieciie e 0.24 0.25 0.26 0.26 0.25 0.25 0.25 0.0%
Distillate fuel oil.... . 1.28 1.31 1.42 1.38 1.36 1.34 1.35 0.1%
Residual fuel oif .........c..oceeiccecccne. . 0.07 0.06 0.10 0.14 0.13 0.13 0.13 3.1%
Petrochemical feedstocks e, . 0.74 0.74 .95 1.10 1.14 147 1.20 1.8%
Petroleum coke.............. . 0.17 0.11 0.20 0.23 0.22 0.21 0.22 2.5%
Asphalt and road oil ...... 0.83 0.78 1.01 1.09 1.16 1.19 1.25 1.8%
Miscellaneous petroleum®. ..o cccee e 0.37 0.51 0.42 042 0.44 0.46 0.47 -1.0%

Petroleurn and other liquids subtotal................ 6.11 ©.37 7.57 8.18 8.42 8.43 8.55 1.1%
Natural gas heat and power............. . 526 5.42 5.86 593 6.07 6.13 6.20 0.5%
Natural gas feedstocks ...... . 0.58 0.59 0.97 1.08 1.06 1.04 1.03 2.1%
Lease and plant fuel e 1.43 1.52 1.87 1.98 210 2.18 229 1.5%

Natural gas subtotal..c.oeececniieee e 7.27 7.54 870 B.95 922 9.35 9.53 0.9%
Metallurgical coal and coke® ..o, 0.60 .60 0.61 0.58 0.53 0.48 0.45 -1.0%
Other industrial coal........... 0.87 6.88 0.93 0.95 0.96 0.97 0.99 0.4%

Coal subtotal 1.47 1.48 1.54 1.53 148 1.44 1.44 -0.1%
Renewables®........ 1.5 1.48 1.53 1.60 1.59 1.58 1.63 0.4%
Purchased elecricity 3.16 3.05 3.58 3.83 3.89 3.90 3.95 1.0%

Delivered energy ....... . 19.52 19.92 2292 2410 2460 24.70 25.10 0.9%
Electricity related iosses ..., 6.46 6.29 7.19 7.59 7.59 7.52 7.54 0.7%

Total....icvecreiecmensrsersssrsbime e sisnens 25.98 26,22 30.11 31.69 3219 3222 3264 0.8%
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A-14

Table A6. Industrial sector key indicators and consumption (continuned)

Refarence case Annual
Shipments, prices, and consumption zg;ggglo
2012 2M3 2020 2025 2030 2035 2040 {percent)
Refining consumption
Liquefied petroleum gas heat and power”........... 0.01 0.00 0.00 0.00 0.00 0.00 0.00 --
Distillate ful oil........cocovveieeceeee e 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Residual fug! oil 0.00 0.00 0.00 0.00 0.00 0,00 0.00 -
Petroleum coke. 0.54 0.53 0.39 0.42 0.41 0.42 0.43 -0.8%
Stillgas............ 1.41 1.47 1.61 1.63 1.58 1.61 1.60 0.3%
Miscellaneous peiroleum 0.01 oM 0.03 0.01 0.02 0.01 0.02 21%
Petroleum and other liquids subtotal .. 1.97 2.03 2.04 2.06 202 2.03 204 0.0%
Natural gas heat and power............coeveceecene 1.23 1.30 1.19 1.17 1.20 1.25 1.3% 0.0%
Natural gas feedstockS ..o 0.32 0.31 0.31 0.31 0.32 0.34 0.3% 0.5%
Natvral-gas-to-iguids heat and power 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Natural gas subtotal.................... 1.85 1.60 1.50 1.48 1.52 1.59 1.66 0.1%
Other industrial ceal.............. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Coal-to-liquids heat and power. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Coal subtotal........coccreennee. . 0.00 0.00 0.00 0.00 Q.00 0.00 0.00 --
Biofuels heat and coproducts........cccerincenncns 0.73 0.72 0.80 0.80 0.80 0.81 0.86 0.6%
Purchased electricity..........coocooinciiivein e 0.20 0.21 0.16 0.15 0.15 0.18 0.16 -0.8%
Delivered energy.... “ 4.45 4.56 4.50 4,48 449 4.59 4.73 0.1%
Electricity related 0855 ......ccoooevvveeecciiionnns 0.4% 0.42 0.31 0.29 0.29 0.30 0.31 -1.1%
Total............... 4.86 4,98 4.81 478 478 4.90 5.04 0.0%
Total industrizl sector consumption
Liquefied petroleum gas heat and power>........... 0.26 0.29 0.32 0.36 0.38 0.38 0.38 1.0%
Liquefied petroleum gas and other feedstocks® .. 2.16 222 2.89 a1 3.35 3.31 3.30 1.5%
Motor gasoling ........ocveeei v evara 0.24 0.25 0.26 0.26 0.25 0.25 0.25 0.0%
Distillate fua} oil. 1.28 1.31 1.42 1.38 1.36 1.34 1.38 0.1%
Residual fuel oil ............. 0.07 0.06 0.10 0.14 0.13 0.13 0.13 2.9%
Petrochemical feedstocks.. 0.74 0.74 0.95 1.10 1.14 117 £.20 1.8%
Petroleum coke........... 0.70 0.65 0.59 0.65 0.63 0.63 0.65 0.0%
Asphalt and road Oil..........orveeee e e 0.83 0.78 1.01 1.09 1.15 t.19 1.25 1.8%
SIG8S e 1.41 1.47 1.81 1.83 1.58 1.61 1.60 0.3%
Miscellaneous petroleumn®................ 0.38 0.63 0.46 0.43 0.46 0.47 0.49 -0.9%
Petroleum and other liquids subtotal 8.08 8.40 9.61 10.24 10.44 10.47 10.59 0.9%
Naturat gas heat and power.. 6.50 6.72 7.05 7.11 7.27 7.38 7.51 0.4%
Natural gas feedstocks .................... 0.89 0.90 1.28 1.36 1.37 1.38 1.39 1.6%
Natural-gas-to-liquids heat and power . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Lease and plantfuel® ... 1.43 152 1.87 1.98 2.10 2.18 2.29 1.5%
Natural gas subtotal.........coceeiecee e 8.82 9.14 10.20 10.44 10,75 10.94 11.19 0.8%
Metallurgical coal and coke® . 0.60 0.60 0.61 0.58 0.53 0.48 0.45 -1.0%
Other industrial ceal.................. 0.87 0.88 0.93 0.95 0.96 0.97 0.59 0.4%
Coal-to-liguids heat and power. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Coal subtotal..........occvevnrrrennn 1.47 1.48 1.54 1.53 1.48 1.44 1.44 -0.1%
Biofuels heat and coproducts . 0.73 0.72 0.80 0.80 0.80 0.81 0.86 0.6%
Renewables®..........c.ocoeoeeces e e 1.51 1.48 1.53 1.80 1.59 1.58 1.83 0.4%
Purchased electricity.............occveceenees revrere s 3.36 3.26 3.74 3.98 4.04 4.05 412 0.9%
Delivered energy 23.97 24.48 27.42 28.58 25.10 29.29 29.82 0.7%
Electricity related losses 6.87 6.72 7.51 7.88 7.88 7.83 7.85 0.6%
Total. 30.84 31.20 34.93 36.46 36.98 3712 37.68 0.7%
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Table A6. Industrial sector key indicators and consumption (continued)

Reference case Am
ar
Key Indicators and consumption 132080

2012 2013 2020 2025 2030 2035 2040 (percent}

Energy consumption per dollar of
shipments ({thousand Btu per 2009 doliar)

Petroleurn and other liquids.. . 1.18 1.20 1.13 1.11 1.06 0.99 0.92 -1.0%
1.29 1.31 1.21 1.13 1.09 1.03 0.98 -1.1%

Natural gas ....

Coal 0.21 0.21 0.18 0.17 0.15 0.14 0.13 -1.9%
Renewable fuels® 0.33 0.31 0.28 0.26 0.24 0.23 0.22 -1.4%
Purchased electricity 0.48 0.47 0.44 0.43 0.41 0.38 0.36 -1.0%

Delivered energy.... 3:51 3.50 3.24 3.10 2.95 2.76 2.60 -1.1%

Industrial combined heat and power'
Capacity {gigawatts)
Generation (billion kitowatthours)

26.9 27.6 306 328 358 38.9 40.7 1.5%
144 147 170 181 185 21 ek 15%

Yincludes combined heat and power plants that have a non-regulatory status, and small on-site generating systems.

?Includes ethane, natural gasoline, and refinery olefins.

3inciudes lubricants and miscellanecus petroleum products,

‘Represents natural gas used in well, field, and leage operations, in natural gas processing plant machinery, and for liquefaction in export facilities.

*includes net coal coke imports.

Sincludes consumption of energy produced from hydroglectric, wood and wood waste, municipal waste, and other biomass sources.

Biu = British thermal unit.

- - = Not applicable.

Note: [ncludes estimated consumption for petroleurn and other liquids. Totals may not equal sum of components due fo independent rounding. Data for 2012
and 2013 are modé] results and may differ from official EIA data reports.

Sources; 2012 and 2013 ’grices for motor gasoline and distillate fuel ol are based on: U.S. Energy Information Adminlsiration (EIA), Petroleumn Mearkeling
Monthly, DOE/EIA-0380(2014/08) (Washington, DC, August 2014). 2012 and 2013 petrochemical feedstock and asphelt and road ol prices are based on: EIA,
State Energy Data Report 2012, DOE/EIA-0214{2012) (Washington, DC, June 2014). 2012 and 2013 coal prices are based on: EIA, Quartenly Coal Report,
Cctober-December 2013, DOREIAO121(2013/4Q) (Washington, DC, March 2014) and EiA, AEOQ2015 National Energy Modeling Syslem run
REF2015.0021916A. 2012 and 2013 electricity prices: EIA, Monthly Energy Review, DOE/EIA-0035(2014/11) (Washington, DC, November 2014), 2012 natural
gas prices: EIA, Nalural Gas Annual 2013, DOE/EIA-0131(2013) (Washington, DC, Qctober 2014). 2013 natural gas prices: Natural Gas Monthly, DOE/EIA-
0130(2014/07) (Washington, DC, July 2014), 2012 refining consumption values are based on. Pefrolfeum Supply Annual 2012, DOEEIA-0340(2012)/1
(Washington, DC, September 2013). 2013 refining consumption based on: Petroleum Supply Anniyal 2013, DOE/EIA-0340(2013)/1 (Washington, DC, September
2014). Other 2012 and 2013 consumption values are kased on: ElA, Monthly Energy Review, DOE/EIA-0035(2014/11} (Washingten, DG, November 2014}, 2012
and 2013 shipments: IHS Economics, Indusiry model, Novermber 2014, Projections: EIA, AEQ2015 National Energy Modeling System run REF2015.D021915A.
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Reference case

Table A7. TranSportatlon sector key mdlcators and del!vered energy consumptlon

Reference case Annual
Key indicators and consumption 2!'?'{ ?’5?40
2012 2013 2020 2025 2030 2035 2040 {percent)
Key indicators
Travel indicators
(billion vehicle miles traveled)
Light-duty vehicles less than 8,501 pounds ... 2,578 2,644 2,917 3,000 3,287 3,458 3,570 1.1%
Commercial light trucks? . 62 67 79 85 92 o8 105 1.7%
Freight trucks greater lhan 10 000 pounds 242 268 314 337 355 374 397 1.5%
{billion seat miles available)
AN ettt eae st e 1,033 1,047 1,174 1,279 1,381 1,481 1,557 1.5%
{billion ton miles traveled)
Rail ......cveeee 1,729 1,758 1,828 1,960 1,999 2,013 2,066 0.6%
Domestic shlpplng 475 480 467 444 424 416 420 -0.5%
Energy efficiency indicators
{miles per gallon)
New light-guty vehicle CAFE standard® ......... 204 30.0 36.3 46.0 46.3 486.5 46.8 1.7%
NEW CAI ..o 334 341 437 54.3 54.3 54.3 54.4 1.7%
New light truck® ... 287 26.3 309 39.5 305 305 30.6 1.5%
Compliance new light-duty vehicie® 327 328 379 46.7 47 .4 47.9 48.1 1.4%
T 37.0 37.2 442 54.6 55.3 55.5 555 1.5%
New light truck?®... 2886 28.8 33.1 40.3 40.7 40.9 40.9 1.3%
Tested new lkgkt- duty vehlcle . 317 M7 378 46.6 47.4 47.8 48.t 1.6%
Newcar®.............. - 36.3 36.5 44.1 54.6 55.3 55.4 55.5 1.6%
New light HUKE 27.4 276 3341 40.3 407 40.9 40.8 1.5%
On-road new light-duty vehicla®...................... 256 2586 306 37.7 38.3 38.7 389 1.6%
Newear® .. 206 29.8 36.1 446 45.1 453 453 1.6%
New light truck®. 22.0 221 28.8 32.3 3286 327 327 1.5%
Light-duty stock® .. 215 219 25.0 28.5 323 3541 37.0 2.0%
New commercial Ilght truck . 18.1 18.1 20.6 24,2 244 246 24.6 1.1%
Stock commercial light truck” . 16.2 155 18.0 20.3 224 23.8 244 1.7%
Frejght truck. ..o 6.7 6.7 7.2 7.5 77 7.8 7.8 0.6%
(seat miles per gallon)
AIFCraft .o e 64.2 65.9 674 68.7 70.2 72.0 741 0.4%
(ton mites per thousand Btu)
Rail o 3.4 3.5 38 3.8 39 4.1 4.2 0.7%
Domestic shipping 4.7 47 5.0 5.2 54 56 58 0.8%
Energy use by mode
{quadrillion Btu}
Light-duty vehicleS.......ccooocooo e ceeeeerern e 15.00 15.13 14.62 13.57 12.74 12.31 12.08 -0.8%
Commercial light trucks” .. 0.51 0.54 0.55 0.53 0.51 0.52 0.54 0.0%
Bus fransportation..... 0.24 0.26 0.27 0.28 0.28 0.30 0.31 0.6%
Freight trucks......... 4,98 5.51 6.03 6.18 6.34 6.60 6.98 0.9%
Rail, passenger.. . 0.05 0.05 0.05 0.05 0.06 0.06 0.06 0.9%
Rail, freight....oue e e 0.44 0.51 0.50 0.52 0.51 0.50 0.48 ~0.1%
Shipping, domestic ... 0.10 0.10 0.10 0.09 0.08 0.08 0.07 -1.3%
Shipping, international .. 0.66 0.682 0.63 0.63 0.64 0.64 0.64 0.1%
Recreational boats.... 0.23 0.24 0.26 0.28 0.29 0.29 0.30 0.8%
A v, 2.33 2.30 254 2.73 2% 3.02 3.08 1.1%
Military use.. 0.71 0.67 0.63 0.64 0.68 0.72 0.77 0.5%
Lubricants ... . 0.12 013 0.14 0.14 0.14 0.14 0.14 0.3%
Pipeline fuel .......................................................... 0.75 0.88 0.85 0.90 0.94 0.94 0.96 0.3%
TOtal ..coivrerremeemninnrssaereranssnens 26.11 26.96 2718 26.54 2612 26.11 26.41 0.1%
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Table A7, Transportation sector key indicators and delivered energy consumption (continued)

Reference case Annual
Key indicalors and consumption growth
20132040
2012 2013 2020 2025 2030 2035 2040 {percent)
Energy use by mode
{million barrels per day cil equivalent)
Light-duty vehiCles.............cceveerinecrn i 8.06 8.13 7.85 7.3 6.88 6.67 6,57 -0.8%
Commercial light trucks! .......o.ovivecrrie e 0.26 0.28 0.28 0.27 0.26 0.26 0.27 0.0%
Bus transportation 0.1 012 0.13 014 Q.14 Q.14 Q.15 0.6%
Freight trucks.................. RSO UUPTI 2.40 265 2.90 2.98 3.05 318 3.36 0.8%
Rail, pPassenger..........vieeievnn e 0.02 0.02 0.02 0.03 0.03 0.03 0.03 0.8%

0.21 0.24 0.24 0.25 0.24 0.24 0.23 -0.1%
0.04 0.05 0.05 0.04 0.04 0.04 0.03 -1.3%
0.29 0.27 0.29 0.29 029 0.28 0.29 0.2%
0.12 0.13 0.14 0.15 0.15 0.18 0.16 0.8%

Rail, freight.........
Shipping, domestic ...
Shipping, international .
Recreational boats....

Al e 1.13 1.1 1.23 1.32 1.40 1.46 1.49 1.1%
WHILAMY USE.......o et 0.34 0.3z 0.30 0.31 0.33 0.35 0.37 0.5%
LUBACANES ..o e cee 0.06 0.06 0.06 0.06 0.07 0.07 0.07 0.3%
Pipeline fuel 0.36 0.42 0.40 0.42 0.44 0.44 0.45 0.3%

Total 13.44 13.82 13.80 13.56 13.32 13.32 13.48 -0.1%

YCommercial trucks 8,501 to 10,000 pounds gross vehicle weight rating.
2CAFE standard based on projected new vehicle Salss. )
*Includes CAFE credits for alternative fueled vehicle sales and credit banking.
Environmentat Protection Agency rated miles per gallon.
*Tested new vehicle efficlency revised for on-read performance.
*Combined on-the-rond” estimate for all cars and light trucks.
CAFE = Corporate average fuel econarmy.,
Blu = British thermal unit.
Note: Totals may not equal sum of components due to independent rounding. Data for 2012 and 2013 are model results and may differ from official E1A data

reports, .

Sowrces: 2012 and 2013: U.S. Energy Information Administration (EIA), Monthly Energy Review, DOE/EIA-0035(2014/11) (Washington, DC, November
2014); EIA, Alternatives to Traditional Transportation Fuels 2009 (Part Il - User and Fuel Data), Apsit 2011; Federal Highway Administration, Highway Statistics
2012 (Washington, DC, January 2014); Oak Ridge Naticnal Laboratory, Transportation Energy Data Book: Edition 33 (Qak Ridge, TN, July 2014); National
Highway Traffic and Safety Administration, Summary of Fuel Economy Petformance (Washington, DC, June 2014); L).S. Depariment of Commerce, Bureau of the
Census, "Vehicle Inventory and Use Survey,” ECO2TV (Washington, DC, December 2004);, EIA, U.S. Depariment of Transporiation, Research and Special
Programs Admiistration, Ajr Carrer Stalistics Monthly, December 2010/2008 {(Washingten, DC, December 2010); and United States Depariment of Defense,
Defense Fuel Supply Center, Fagtbook (January, 2010). Projections: EIA, AEQ2015 National Enengy Modeling Syslem run REF2015.0021915A.
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Re erence case

Table A8. Electricity supply, dlspos1t10n, prices, and emissions
(billion kilowatthours, unless otherwise noted)

Reference case Annual
Supply, disposltion, prices, and emissions growth
' ! ? 20132040
2012 2013 2020 2025 2030 2035 2040 (percent)
Net generation by fuel type
Electric power sector’
Power only?
L0 | OOV 1,478 1,550 1,670 1,685 1,674 1,665 1,663 3%
Petroleur ., i8 2 14 15 14 14 18 -1.6%
Natural @as® ... .oveeeeecvvcrrinee e oeeeeeeairns 1,000 894 867 954 1,073 1,143 1,198 1.1%
MNUCIBEE POWET . ...oii e e 769 789 804 808 808 812 833 0.2%
Pumped storagefother‘ 2 3 3 3 3 3 3 -0.1%
Renewable sources®. 458 483 620 648 679 733 805 1.9%
Distributed generatlon (naiural gas) .................. o 0 1 1 1 2 2 --
Total 3,726 3,741 3,978 4,13 4,252 4,372 4,518 T%
Combined heat and power®
L0 | O U SO PSRRI 22 22 26 26 26 28 26 0.5%
Petroleum .. 2 2 1 1 1 1 1 -4.0%
Natural gas .. 132 126 133 133 134 134 133 0.2%
Renewable sources .......................................... 5 5 6 7 7 7 8 1.7%
Total 164 158 166 167 168 168 167 0.2%
Total net electric power sector generation...... 3,890 3,899 4,144 4,280 4,420 4,540 4,686 0.7%
Lessdirect USe ..o e 13 13 14 14 14 14 14 0.2%
Net available tothe grid ......ccocmvevvrrrverncccennnces 3,877 3,886 4,431 4,267 4,406 4,627 4,672 0.7%
End-use sector
L STV 13 13 13 13 13 13 13 0.0%
Petroleum . 3 3 3 3 3 3 3 -0.4%
Natural gas .. 85 98 116 134 163 199 235 3.3%
Other gaseous fuels 11 11 19 19 19 19 19 2.1%
Renewable sources®. 38 42 53 80 70 82 97 3.1%
Oher™......oeoeevr v 3 3 3 3 3 3 3 0.0%
Total end-use sector net generation............. 164 17 207 233 271 320 370 2.9%
LSS OIrBC LUSE.....covv e e e 126 132 167 180 225 269 313 3.3%
Total sales to the grid.........c.oceenens et 38 39 40 43 46 51 56 1.4%
Total net electricity generation by fuei
COBY et e s 1,514 1,586 1,708 1,724 1,713 1,704 1,702 0.3%
Petroleum . 23 27 18 18 18 18 18 -1.6%
NatUTAl QS ...t e e 1,228 1,118 1,117 1,223 1,371 1,478 1.569 1.3%
NUCHEAT POWET . .....ecvvveneeecis s 769 789 804 808 808 812 833 0.2%
Renewable sources®® 501 530 679 716 756 823 909 2.0%
Other'™ ... e enssrnms e 19 20 25 25 25 25 25 0.8%
Total net electricity generation. 4,055 4,070 4,351 4,513 4,691 4,860 5,056 0.8%
Net generation to the grid 3,916 3,925 4171 4,309 4,453 4,578 4,729 0.7%
Net imports...... 47 52 33 35 30 26 32 -1.8%
Electricity sales by sector
Residential.............coovori e 1,375 1,391 1,423 1,441 1,488 1,533 1,587 0.5%
Commercial.. 1,327 1,338 1,413 1,461 1,522 1,583 1,659 0.8%
Industrial ...... 986 955 1,096 1,166 1,183 1,188 1,206 0.9%
Transportation 7 7 9 10 12 15 18 3.4%
TORA suvererirmenrisnmsmsrssrarecasammssssrsrssserrremssnssssovereresse 3,685 3,691 3,941 4,078 4,205 4,319 4,470 0.7%
DINECE USE ..ottt et e e avr e 139 145 180 204 239 283 327 3.1%
Total electriGity USe ..ouecrivisrisseesecessmscansssasinsres 3,824 3,836 4,121 4,282 4,444 4,602 4,797 0.8%
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Reference case

Table A8. Electricity supply, disposition, prices, and emissions (continued)
(billion kilowatthours, unless otherwise noted)

Reference case Arm
g
Supply, disposition, prices, and emissions 2013-2040

2012 2013 2020 2025 2030 2035 2040 (parcent)

End-use prices
(2013 cents per kilowatthour)

Residential......coooo i 12.1 12.2 12.8 13.5 13.6 13.8 145 0.6%
Commercial.. 10.2 10.1 106 11.1 1114 11.3 11.8 0.6%
Industrial... . 6.8 8.9 7.3 76 7.7 7.9 84 0.7%
Transportation........ . 9.5 97 10.3 11.0 11.2 11.6 12.3 0.9%
All SeCtOrS aVerage. ... oc.ecrrvisenserses ressssariaens 10.0 10.1 10.5 11.0 1.1 1.3 118 0.6%
(nominal cents per kilowatthour)
Residential..........ccoovireinvnei e r e 1.8 122 146 16.6 18.3 205 235 2.5%
Commercial... 10.1 101 12.0 136 14.9 16.6 19.1 2.4%
Industrial 67 6.9 82 94 10.3 11.7 13.6 2.6%
Transportation. 9.3 9.7 1.7 13.6 15.0 17.0 19.9 2.7%
All sectors average........ 9.8 10.1 119 135 14.8 16.6 19.2 2.4%
Prices by service category
(2013 cents per kilowatthour)
GENENatioN.......o.oeo e 8.5 6.6 6.6 7.0 7.0 71 7.6 0.5%
Transmission 0.9 0.9 1.1 1.2 1.2 12 1.3 1.2%
Distributien.......... 25 26 28 2.9 29 3.0 3.0 0.6%
(nominal cents per kilowatthour)
GENEIAtIoN ... v et aa e emes 6.4 6.6 7.5 8.6 9.3 10.5 12.3 2.3%
TrANSMISSION o.vcviiieeeete s sare st e emneeees 0.9 0.9 1.2 1.4 16 18 21 3.0%
DISEBUBOM. .eccv ettt e 25 26 32 36 39 4.4 4.9 2.4%
Electric power sector emissions’
Sulfur dioxide (million short tons). ...........ccccnens 343 327 142 144 144 147 1.53 -2.8%
Nitrogen exide {million short tons) . . 1.68 1.69 1.57 1.57 1.56 1.57 1.57 0.3%
Mercury (8horttons)..........ccovvmienecieciiices 26.69 27.94 6.58 6.53 6.43 6.40 6.41 -5.3%

Yincludes electricity-only and combined heat and power plants that have a regulatory status,
2Includes plants that oniy produce electricity and that have a regulatory status.

*Includes electricity generation from fuel cells. )
‘Includes non-biogenic municipal waste, The U.S. Energy Information Administration estimates that in 2013 approximately 7 bifion kilowatihours of electritity

were generated from a ruwnicipa! waste stream containing petroleum-derivad plastics end other non-renewable sources, See U.S. Energy Information
Ad;ninlslration. Methedology for Allocating Municips! Solid Waste to Biogenic and Non-Biogenic Energy, (Washington, DC, May 2007).
Includes canventional hydroelectric, geothermal, wood, woed waste, biogenic municipal waste, landfill gas, other biemass, solar, and wind power.
‘Inciudes combined heat and power plants whose primary business is to sell electricity and heat fo the public fi.e., those that report North American Industry
Classification System code 22 or that have a regulatory status).
Includes combined heat and power plants and electricity-only plants in the commercial and industrial sectors that have a non-regulatory status; and small on-
site generating systems in the residential, commercial, and industrial sectors used primarily for own-use generation, but which may also sell some power to the

rid.
9 "Includes refinery gas and stifl gas,

*Includes conventional hydroelectric, geotherrnal, wood, wood waste, all municipal waste, landfill gas, other biomass, solar, and wind power.

“includes battefies, chemicals, hydrogen, pitch, purchased steam, sulfur, and miscellaneous technologies.

"Includes purnped storage, non-biogenic municipal waste, refinery gas, still gas, batieries, chemicals, hydrogen, pitch, purchased steam, sulfur, and
miscellanecus technologies.

-« = Not applicable.

Note: Tolals may not equal sum of components due to independent rounding. Data for 2012 and 2013 are model results and may differ from official EiA data
repons.
pSources: 2012 and 2013 elecilic power sector generation; sales fo the grid; net imports; eleciricity sales, and eleciricity end-use prices: U.S. Enerpy
Information Administration (EIA), Monthly Energy Review, DOE/EIA-0035(2014/11) (Washington, DC, November 2014), and supporting databases. 2012 and
2013 emissions:  U.S. Environmental Protection Agency, Clean Air Markets Database. 2012 and 2013 electricity Spﬁces by service category: ElA, AEQ2015
National Energy Modeling System run REF2015.0021915A. Projections: E1A, AEO2015 National Energy Medeling System run REF2015.0021915A.
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Reference case
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Table A9. Electricity generating capacity

(gigawatts)
Reference case Ann:;:
rof
Net summer capacity’ 20%3-2040
2012 2013 2020 2025 2030 2035 2040 {percent)
Electric power sector”
Power only®
oAl et st 300.2 206.1 255.4 2528 2528 252.8 252.9 -0.6%
Qil and natural gas steam®® ... 99,2 94.6 87.5 78.3 73.2 69.2 68.2 -1.2%
Combined cycle................. 185.3 188.3 203.2 211.9 2338 2551 281.3 1.5%
Combustion furbine/diesel. 136.4 139.6 1401 144.2 151.8 160.7 172.6 0.8%
Nuclear power®....... 1021 98.9 101.4 101.4 1016 1021 104.9 0.2%
Pumped storage .. 22.4 22.4 224 224 22.4 224 224 0.0%
Fuelcells............. 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.0%
Renewable SOUTCES ............coooovoeeeeecesieererereeren 148.1 153.3 1871 190.2 186.6 209.7 2292 1.5%
Distributed generation (natural gas)®......cc.coe.... 0.0 0.0 0.7 1.1 1.7 2.4 31 .
TOMAY vt s stsssen s e s a s e 993.7 993.2 997.9 14,0024 1,033.7 1,0744 1,1346 0.5%
Combined heat and power®
Coal..coiireiime e 4.5 4.3 4.1 4.1 4.1 4.1 4.1 -0.2%
Oil and natural gas steam® 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.0%
Combined cycle................. 257 257 26.0 26.0 26.0 26.0 26.0 0.0%
Combustion turbine/diesel. 31 3.1 31 3.1 3.1 31 3.1 0.0%
Renewable S0urces’..............cccceooveenenn. 14 1.4 1.4 1.4 14 1.4 14 0.1%
Total 35.6 35.4 35.6 356 356 356 356 0.6%
Cumulative planned additions™
L | OSSR UR OOt -- -- 0.7 0.7 0.7 0.7 0.7 --
Oil and natural gas steam® -- -- 04 0.4 0.4 0.4 0.4 --
Combined cycle.............. -- -- 14.2 14.2 142 14.2 14.2 --
Combustion turbine/diesel. -- - 1.6 1.6 1.6 1.6 1.6 --
Nuclear power ................ -- -- 55 55 55 55 55 --
Pumped S10rage ..o -- -- 0.0 0.0 0.0 0.0 0.0 --
Fuel cells .- -- 0.0 0.0 0.0 0.0 0.0 .-
Renewable sources’ -- -- 305 30.5 30.5 30.5 308 --
Distributed generation® ..................cocouerinivnens -- -- 0.0 0.0 0.0 0.0 0.0 .-
Total..... - - 52.8 52.8 52.8 52.8 52.8 --
Cumulative unplanned additions™
GOl ettt e -- -- 0.3 0.3 0.3 0.3 04 --
Qil and natural gas steam® ... -- .- 0.0 0.0 0.0 0.0 0.0 --
Combined CYCIB ..o - -- 7.7 17.3 39.0 60.5 86.9 “a
Combustion turbine/diesel. - -- 338 8.5 16.8 26.1 379 --
Nuclear power ................... - .- 0.0 0.0 0.1 06 35 --
Pumped storage .. - -- 0.0 0.0 0.0 0.0 0.0 --
Fuelcells............. - -- 0.0 0.0 0.0 0.0 0.0 --
Renewable sources! - -- 4.0 71 134 266 461 --
Distributed generation®.............ccccoocoeveveerveien -- - 0.7 1.1 17 24 3.1 --
Total -- -- 16.5 34.3 71.4 116.5 171.9 .-
Gumulative electric power sector additions™... -- -- 89.3 871 124.2 169.4 2307 --
Cumulative retirements"*
€Ol e -- -- 374 40.1 40.1 40.1 401 .-
Qil and natural gas steam® -- -- 11.8 21.0 26.1 30.1 31.0 --
Combined CYCle....c...o.ooooeveree e -- -- 7.1 8.0 8.0 8.0 83 --
Combustion turbine/diesel ........................... - -- 4.9 55 B.1 8.5 6.5 --
Nuclear power ............... - -- 32 3.2 32 3.2 3.2 --
Pumped storage................ -- -- 0.0 0.0 0.0 0.0 0.0 --
Fuelcells ....coovvcicccecs -- - 0.0 0.0 0.0 0.0 0.0 --
Renewable sources’ -- -- 06 0.6 06 06 0.6 --
Total - - 65.0 78.3 84.1 88.5 89.7 --
Total electric power sector capacity................ 1,029 1,029 4,033 1,038 1,069 1,110 1,470 0.5%
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Reference vase

Table A9. Electricity generating capacity (continued)

(gigawatts)
Reference case Atm
Het sumimer capacity? 23;3_2040
2012 2013 2020 W25 2030 2035 2040 {percent)

End-use generators'?

L DO 3.4 3.4 34 34 3.4 3.4 3.4 0.0%
Patroleum .......ccovvvennnn.. 0.9 0.9 09 0.9 0.9 0.9 09 -04%
Natural gas 16.3 16.9 19.5 22.7 276 336 389 3.1%
Other gaseaus fuels™ . 2.1 21 28 28 2.8 28 28 1.0%
Renewable sources’ .. . 10.4 12,1 18.2 22.4 28.6 36.0 448 4.9%
O™ ettt neen 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.0%

Total 336 36.0 453 52.8 63.8 77.2 91.1 3.5%
Cumulative capacity additions™..............covnec .- -- 10.5 18.0 29.1 426 56.5 --

'Net summer capacity is the steady houdy oulput thal generaling equipment is expected fo supply to system load (exclusive of auxliary power), as
demonsirated by tesls duning summer peak demand.

?Includes slectricity-only and combined heat and power plants that have a regulatory status.

*Includes plants that only produce electricity and that have a regulatory status. Inclides capacity increases (uprates) at existing units.

“Coal and ofl and natural gas steam capacity reflect the impact of 4.1 GW of existing coal capacity converting to gas sleam capacity.

%neludes oil-, gas-, and dual-fired capacity.

SNuclear capacity mcludes 0.2 gigawalts of uprates.

Inciudes conventional hydroetectric, geothermal, wood, wood waste, all municipal waste, landfill gas, other biomass, sofar, and wind power. Facilities co-firing
biomass and coal are classified as coal.

*Primarily peak load capacity fueled by natural gas.

*Includes combined heat and power plants whose primary business is 1o sell electricity and heat to the public (i.e., those that report North American Industry
Clagsification System code 22 or that have a regulatory status).

ocwmulative additions after December 31, 2013,

"Cumulative retirements after December 31, 2013,
2includes combined heat and power plants and electricity-only plants in the commercial and industrial sectors that have a non-regulatory status; and smal! en-

site generating systems in the residential, commerclal, and industrial sectors used primarily for own-use generation, but which may &also sell some power to the

rid.
Pincludes refinery gas and still gas, )
*“Inciudes batteries, chemicals, hydrogen, pitch, purchased steam, sulfur, and miscellangous technologies.

- = = Not applicable.
Note: Totals may not equal sum of components due to independent rovading. Data for 2012 and 2013 are modet results and may differ from official EIA data

reports.
Sources: 2012 and 2013 capacity and profected planned additions: U.S. Energy Inforrnation Administration (EIA), Form EIA-850, "Annual Electric Generator

Report” (preliminary). Projections: EIA, AEQ2015 National Energy Medeling System run REF2015.0021915A.
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Reference case

Table A10. Electricity trade
(billion kilowatthours, unless otherwise noted)

Reference case Annual
growth
20132040
2012 2013 2020 2025 2030 2035 2040 | (percenty

Electricity trade

Interregional electricity trade

Gross domestic sales
156 157 122 63 28 28 28 6.2%
184 115 185 214 207 232 268 3.2%
340 272 318 277 235 260 296 0.3%
Filmm POWEBT.._...oovivire e et 9,711 9,802 7,622 3,952 1,722 1,722 1,722 -6.2%
ECONOMY oot e 6.217 4,772 9,376 11,934 11,963 14,066 18,159 5.1%
Total .... 15,929 14,574 16,998 15,886 13,685 15778 19,881 1.2%
International electricity trade
Imports from Canada and Mexico
FHM POWET......oieveeeee s e eiinss s e e 15.9 15.8 20.4 16.4 14.0 14.0 14.0 -0.5%
Economy... 43.1 47.9 28.0 344 306 262 321 -1.5%
Total ....... wrereseeeaortsinanr, 59.0 63.7 48.4 50.7 446 40.2 45.1 4.2%
Exports to Canada and Mexico
FIrmm POWET ... 27 2.3 1.5 0.5 0.0 0.0 0.0 .-
ECONOMY.......oiiiirimr e v e e rsmra e 8.8 9.1 14.0 4.7 14.7 14.4 14.4 1.7%
Total 1.5 11.4 154 15.2 147 14.4 14.4 0.9%

- - = Nof appficable.

MNote: Totals may not equal sum of components due to independent rounding. Data for 2012 and 2013 are model results and may differ from official EIA data
reports, Firm power sales are capacity $ales, meaning the delivery of the power is scheduled as part of the normal operating conditions of the affected electric
systems. Economy sales are subject to curtailment or cessation of delivery by the supplier in accordance with prior agreements or under specified conditions.

Sources; 2012 and 2043 interregional fimn electrigity trade data: %13 seasonal reliability assessments from North American Electric Reliability Counci)
regional entities and Independent System Qperators. 2012 and 2013 interregional economy electricity rade are model results. 2012 and 2013 Mexican électricity
trade data: U.S. Energy information Administration (EIA), Efectric Power Annual 2012, DOE/EIA-0348(2012) (Washington, DC, December 2013). 2012 Canadian
international electricity trade data: National Energy Board, Electricily Exports and Imports Statistics, 2072, 2013 Ganadian international electricity trade data:
National Energy Board, Electricity Exports and Imports Stafistics, 2013. Projections: EIA, AEQ2015 Nationa! Energy Modeling System run REF2015.D021815A.
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Table All. Petroleum and other liquids supply and dispesition
(million barrels per day, uniess otherwise noted)

Reference case

Reference case Afm
{
Supply and disposition 2313-2040
2012 2013 2020 2025 2% 2035 2040 {percent}
Crude oil
Domestic crude production’._.............oooeovoeronn, 8.50 7.44 10.60 10.28 10.04 9.38 943 0.9%
Adaska... ettt eanet e ereterte s abas et emnesesmmeneneten 0.53 0.52 0.42 0.32 0.24 0.18 034 -1.6%
Lower 48 slates 5.98 6.92 10.18 9.96 9.80 9.20 9.09 1.0%
Net imports ......... 8.486 7.60 5.51 6.09 6.44 7.35 7.58 0.0%
Gross imports .. . 8.53 7.73 6.14 6.72 7.07 7.88 8.21 0.2%
EXPOMS ..ot 0.07 0.13 0.63 0.63 0.63 0.63 0.63 5.9%
Other crude supply 0.04 0.27 0.00 0.00 .00 0.00 0.00 --
Total crude supply... ............................................... 15.00 15.30 16.11 16.37 16.48 16.73 17.01 0.4%
Net product Imports .........coomeinnie e -1.05 -1.37 -2.80 -3.24 -3.56 -3.94 -4.28 --
Gross refined product imports® ... 0.82 0.82 1.21 1.28 1.31 1.31 1.26 1.6%
Unfinished oil imports .............. 0.60 0.66 0.60 0.56 0.52 0.49 0.45 -1.4%
Blending componernit imports 0.62 0.60 0.59 0.55 0.49 0.45 0.40 -1.5%
Exports ... et e 3.08 343 520 583 5.89 8.18 6.38 2.3%
Refinery prooessmg gam ..... 1.06 1.09 0.98 1.00 0.97 0.99 0.98 -0.4%
Product stock withdrawal ..., 0.07 0.11 0.00 0.00 0.00 0.00 0.00 --
Natural gas plant liquids ... 241 2,61 4.04 4.16 4.19 413 4.07 1.7%
Supply from renewable sources.......... 0.88 0.93 1.01 1.01 1.01 1.04 1.12 0.7%
Ethano! ..........ccccomeecrcnrermiarranenrs 0.82 0.83 0.84 0.84 0.84 0.87 0.95 0.5%
Domestic production 0.84 0.85 0.88 0.86 0.86 0.87 0.93 0.4%
Netimports .............. -0.02 -0.02 -0.02 -0.02 -0.02 0.00 0.02 -
Stock withdrawal ... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
= TToe 107" (U 0.08 0.10 0.14 0.11 0.11 0.1 0.11 0.4%
Domestic production 0.08 0.08 0.13 0.10 0.10 0.10 0.10 0.3%
Net imports .............. -0.01 0.01 0.01 0.0 0.01 0.01 0. 0.9%
Stock withdrawal ..., 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .-
Other biomass-derived liquids®......, 0.00 0.00 0.03 0.06 0.06 0.06 0.06 31.8%
Domestic production............ 0.00 0.00 0.03 0.06 0.06 0.06 0.06 31.9%
Netimports .............. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Stock withdrawal..........coooereie e, 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Liquids from gas 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Liquids from coal.. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
OB oo ae s 0.18 021 0.28 0.29 0.30 0.31 0.32 1.6%
Total primary supply’ 18.43 18.87 19.62 19.59 19.38 19.26 19.24 0.1%
Product supplied
by fuel
Liquefied petroleum gases and other” .. 230 2.50 291 3.19 3.30 327 325 1.0%
Motor gasoline®............cccoev v 8.69 8.85 8.49 7.89 7.4 7.16 7.05 -0.8%
of which: E85™.. 0.01 0.01 0.02 0.08 0.13 0.16 0.19 9.9%
Jetfuel ... 1.40 1.43 1.55 1.64 1.75 1.82 1.87 1.0%
Distillate fuel oit™®.. 3.74 383 4.26 4.31 4.34 4.38 4.38 0.5%
of which: Diesel. 3.46 3.56 384 4.02 4,09 4.15 417 0.6%
Residual fuel oil .... 0.37 0.32 0.27 0.28 0.28 0.28 0.28 -0.4%
OB et e e 1.97 2.04 2.18 2.30 233 237 243 0.7%
by sector
Residential and commersial................ccoeen 0.82 0.86 0.76 0.71 0.67 0.64 0.61 -1.3%
Industrial™ ..o 4.49 4.69 5.50 5.90 6.04 6.04 6.09 1.0%
Transportation.... 13.04 13.36 13.46 13.08 12.79 12.71 12.66 -0.2%
Electric power'®.. 0.10 0.12 0.08 0.08 0.08 0.08 0.08 -1.4%
Unspecified sector ..................................... 0.02 -0.12 -0.15 -0.18 -0.17 -0.17 -0.17 --
Total product supplied.......cocucuenne. 18.47 18.96 15.65 19.61 19.41 19.29 19.27 0.1%
Discrepancy’” -0.03 -0.10 -0.03 -0.02 -0.03 -0.03 -0.03 -
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Table All, Petroleum and other liquids supply and disposition (continued)
(million barrels per day, unless otherwise noted)

Reference case Annual

growth
Supply and disposition - 2013.2040
2012 2013 2020 2025 2030 2035 2040 | fpercent)
Domestic refinery distillation capacity™ .................. 17.4 17.8 18.8 18.8 18.8 18.8 16.8 0.2%
Capacity utilization rate {percent)™..............cccccoceeee 88.7 88.3 87.8 89.0 89.4 80.7 820 0.2%
Net import share of product supplied (percent)......... 40.1 33.0 13.7 14.5 14.8 17.7 17.4 -2.3%

Net expenditures for imported crude oil and

petroleum products (billion 2013 dollars).............. 345 308 167 211 258 339 405 1.0%

“Includes lease condensate.
:Strategic petroleum reserve stock additions plus unaceounted for crude oil and crude oil stock withdrawals,
Includes other hydrocarbons and alcohols. . .
*“The volumetric amount by which fotal output is greater than input due to the processing of crude ofl inta products which, in total, have a lower specific gravity
thag the crude oil processed.
Jncludes pyrolysis oils, biomass-derived Fischer-Tropsch liquids, biobutanol, and renewable feedstocks used for the on-site praduction of diesel and gasoline.
7h'n:.!ucles domestic sources of other blending cormponents, other hydrocarbons, and ethers.
Total ciude supply, net product imports, refinery processing gain, product stock withdrawal, natural gas plant liquids, supply from renewable sources, liquids
from gas, liquids from coal, and other supply.
includes ethane, natural gasofine, and refinery olefins.

Sincludes elfianc! and ethers biended into gasoline.

UE85 refers to 4 blend of 85 percent ethanol (renewable) and 15 percent motor gasoline (nonrenewable). To address cold starting issues, the percentage of
ethanol varies Seasonally. The annual avarage ethanol content of 74 percent is used for this forecast.
;aincludes only kerosene type. )
1,Im::Iude?. distillate fuel oil from petroteumn and biomass feedstocks. i L . "
Includes kerosene, aviation gasoline, petrochémical feedstocks, lubricants, waxes, asphalt, road oil, still gas, special naphthas, petroleum coke, crude oil
product supplied, methanol, and miscellanecus petroleumn products. . .
Includes energy for combined heat and power plants that have a non-regulatory status, and small on-site generating systems.
::Includes consumplion of energy by electricity-only and combined heat and power plants that have a regulatory status.
"Repres_ems consumption unatiributed to the sectors above. .
“Balancmg item. Includes unaccounted for supply, losses, and gains.
wEnd-cf-year operable capacity. . i . .
Raiﬁ l:‘» caleufated by dividing the gross annual input to atmospheric crude oii distillation units by their operable refining capacity in bamels per calendar day.
- - = Net applicable. i
Note: Tolals may not equal sum of components due to independent rounding. Data for 2012 and 2013 are model results and may differ from official E|A data
reports.
Sources: 2012 and 2013 product supplied based on: U.S. Energy Information Administration (EIA), Monthly Energy Review, DOE/EIA-0035(2014/11)
{Washington, DC, November 2014). Other 2012 data: EIA, Petroleum Supply Annual 2012, DOE/EIA-0340(2012)1 (Washington, DC, September 2013), Other
2013 dafa; Ela, Petroleum Supply Annual 2013, DOE/EIA-0340(2013)/1 {(Washington, DC, September 2014). Projactions: EIA, AEO2015 National Energy

Modeling System run REF2015.0021915A.
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Table A12. Petroleum and other liquids prices

(2013 dollars per gallon, unless otherwise noted)

Referenece cuse

Reference case Am
I
Sector and fuel 2091 3-2040
2012 2013 2020 2025 2030 2035 2040 (parcent)
Crude oil prices (2013 dollars per barrel)
Brent Spot......cccecme e 113 109 79 91 106 122 141 1.0%
West Texas Intermediate spot.............. 96 98 73 85 99 116 136 1.2%
Average imported refiners acquisition cost'........... 103 o8 71 82 96 112 131 1.1%
Brent / West Texas Intermediate spread ............... 17.8 10.7 6.2 6.1 8.2 6.0 5.6 -2.4%
Delivered sector product prices
Residential
PIOPANE ...oveveeeeeee st ie st bams s e eeesrs s 222 213 2.10 2.16 223 233 243 0.5%
Distillate fuel oil 3.79 3.78 2.99 3.28 3.85 4.08 4.56 0.7%
Commercial
Distillate fuel Oil.....c...ccovnrimecrerin e 3.69 3.68 2.89 3.20 3.56 395 4.47 0.7%
Residual fuel ofl ..o 3.43 3.3 212 2.39 27 3.08 364 0.4%
Residual fuel oil (2013 dollars per barrel) ........... 144 139 89 101 114 129 163 0.4%
Industrial
Propane........c.... 1.95 1.85 1.79 1.87 1.96 2.09 224 0.7%
Distillate fuel oil. 3.76 3.75 2.9 323 3.58 4.00 4.49 0.7%
Residual fue! oil 3.09 3.00 2.00 227 2.58 2.95 3.51 0.6%
Residual fuel ofl (2013 dollars per barrel} ........... 130 126 84 95 108 124 147 0.6%
Transportation
ProPane........ucuc..eecoreimronieis e e msens b siesnsins 23 2.24 219 225 232 2.42 2.52 0.4%
L 3.39 3.14 290 277 298 3.18 3.38 0.3%
Ethanol wholesale price.. 258 2.37 249 247 235 2.49 2.64 0.4%
Motor gasoline®........... 3.72 3.55 274 295 3.20 3.53 3.60 0.3%
Jetfuel® ..o 3.10 2.94 217 2.47 2,88 amn 3.81 1.0%
Diese! fuel (distillate fuel ail)®..... 3.94 3.86 317 3.49 3.84 4.28 4.75 0.8%
Residual fuel Gil .......c.ccoeirierecicieiine 3.00 2.89 1.74 2.00 2.30 2.64 3.03 0.2%
Residual fuel oil {2013 doliars per barrel) ........... 126 122 73 84 97 111 127 0.2%
Electric power’
Distillate fuel cil..... 3.34 3.33 2.60 290 3.28 3.70 4.19 0.9%
Residual fued 0l ..o 3.12 2.83 1.71 1.99 2.30 267 323 0.5%
Residual fuet oil (2013 dollars per barrel) ........... 131 119 72 83 a7 112 136 0.5%
Average prices, all sectors®
PIOPAIE ..evvereeerme et senr e s smms bbb s se e e 2.09 2.00 193 1.99 2.06 218 2.30 0.5%
Moter gasoling* . 3.70 3.53 2.74 2.95 3.20 353 3.90 0.4%
Jetfuel®.............. 3.10 2.94 217 2.47 2.88 3.31 38 1.0%
Distillate fuel oil.. 389 3.83 311 3.43 3.78 4.20 489 0.8%
Residual fusl oib .o 304 250 1.83 210 2.40 275 322 0.4%
Residual fuel oil (2013 dollars per barrel)....... 128 122 77 88 101 116 135 0.4%
Average. 3.29 3.16 2.46 2.65 2.89 3.23 3.62 0.5%
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Table A12. Petroleum and other liquids prices (continued)
(nominal dollars per gailon, unless otherwise noted)

Reference case Annual
growth
2013-2040
2012 2013 2020 2025 2030 2035 2040 (percent)

Sector and fuel

Crude oil prices (nominal dollars per barrel)
Brent SPOt ... s 112 109 o0 112 142 180 228 2.8%
West Texas Inlermediate spot..... 94 o8 83 1085 133 171 220 3.0%
Average imported refiners acquisition cost'........... 101 98 80 102 129 185 212 2.9%

Delivered sector product prices

Residential
PROPANE ...cooevvvaereevesveee e ees s seensees 2.19 2,13 2.38 266 2.99 3.42 3.94 2.3%
Distillate fue! oil 3.73 3.78 3.39 4.04 4.90 5.09 7.40 2.5%
Commercial
Distillate fuel oil_........ccoovrer e 363 3.68 3.28 3.94 4.78 5.86 7.25 2.5%
Residual fuel Ol .......oooeeeeeeeee e . 3.38 3.31 2.4 2.95 3.63 4.53 §£.90 2.2%
Residual fuel oil {(nominal dollars per barel)....... 142 139 101 124 153 190 248 2.2%
Industriaf®
Propane ...... 1.92 1.85 2.04 2.30 2.63 3.08 3.62 2.5%
Distillate fuel oit., 371 3.75 3.30 3.98 4.80 5.89 7.28 2.5%
Residual fuel oif ..........ccovvieeieviccee e . 3.05 3.00 2.26 2.79 3.486 4.34 5.69 2.4%
Residual fuel oil (nominal dollars per barrel)....... 128 126 a5 117 145 182 239 2.4%
Transportation
Propane... 2.28 224 2.49 2.78 3.12 3.56 4.09 22%
EB5%...oeciieens 3.34 3.14 3.29 341 3.99 4.65 5.48 2.1%

2.55 2.37 2.83 3.04 3.15 3.87 4.27 2.2%

Ethano! wholesale price...... X
3.67 3.55 3.10 363 4.29 5.18 6.32 22%

Motor gasaling® ..................

Jetfuel®..oe, . 3.06 2,94 2.47 3.05 3.86 4.87 6.18 2.8%
Diesel fuel (distillate fuel oil)®................ 3.89 3.86 3.60 4.30 515 6.26 7.70 2.6%
Residual fuel oil ... 2495 2.88 1.88 2.46 3.08 3.88 4.92 2.0%
Residual fuel ol (nominal dollars per barrel)....... 124 122 83 103 129 163 207 2.0%
Etectric power’
Distillate fuel 0il...............ccovvvicrer, 3.29 3.33 2.95 3.57 4.39 5.45 6.79 2.7%
3.07 2.83 1.94 245 3.09 3.83 5.24 2.3%
Residual fuel ¢il {nominal dollars per barrel}....... 128 119 82 103 130 65 220 2.3%
Average prices, all sectors®
Propane........c.ccocvvirveenve e e er s 2.06 2.00 2.19 2.45 297 3.20 3.73 2.3%
Motor gasoline‘ 3.64 3.53 3.10 3.63 4.29 518 6.32 2.2%
Jet fUBl® .o 3.06 2.94 2.47 3.05 3.86 4.87 6,18 2.8%
Distillate fuel Oil...............ccooivieie e 3.83 3.83 3852 4.22 507 6.18 7.61 2.6%
Residual fuel oil ... 2.99 2.90 2.07 2.58 3.22 4.04 5.21 2.2%
Residual fuel oil (nominal dollars per barrel)....... 126 122 87 108 135 170 218 2.2%
AVETAGL. ..ocoernrrerrsenas 3.24 3.1¢6 2.79 3.26 3.88 475 5.86 2.3%

'Weighted average price delivered lo LS, refiners.

“Inciudes combined heat and power plants that have a non-regulatory status, and smail on-site generating systems.,

e85 refers to a blend of 85 percent ethanol {renewable) and 15 percent molor gasoline (nonrenewable). To address cold starting issues, the percentage of
ethano] varies seasonally. The annual average ethanol content of 74 percent is used for this Torecast.

*Sales weighted-average price for all grades. Includes Federal, State, and local taxes.

Includes only kerosene type.
*Diesel fuel for on-road use. Includes Federal and State taxes while excluding county and local taxes.
Includes electricity-only and combined heat and power plants that have a regulatory status.
\Weighted averages of end-use fuel prives are derived from the prices in each secter and the corresponding sectoral consumption,

Note: Data for 2012 and 2073 are model results and may differ from official EIA data reports,

Sources: 2012 and 2013 Brent and West Texas Inlermediate crude il spot prices: Thomson Rewters. 2012 and 2013 average imported crude cil price:
U.S. Energy Information Administration (EIA), Monthly Erergy Review, DOE/EIA-0035(2014/11) (Washington, DC, Novemnber 2014). 2012 and 2013 prices for
metor gasoline, distillate fuel oil, and jet fuel are based on: EIA, Petroleum Markeling Monthly, DOE/EIA-0380(2014/08) (Washington, DC, August 2014). 2012
and 2013 residential, commercial, industrial, and transportation sector petroleum product prices are derived from: EIA, Form EIA-782A, *Refiners'/Gas Plant
Qperators’ Monthly Petroleurn Product Sales Report.” 2012 and 2013 eleclric power prices based on: EIA, Monthly Energy Review, DOE/EIA-Q0365(2014/11)
{(Washington, DC, November 2014). 2012 and 2013 EB5 prices derived from monthly prices in the Clean Cities Alternative Fuel Price Report. 2012 and 2013
gtéglesale ethagmgAprices derived from Bloomberg U.S. average rack price. Projections: EIA, AEGC2015 National Energy Modeling System run

2015.0021915A.
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Reference case

Table A13, Natural gas supply, disposition, and prices
{trillion cubic feet per year, unless otherwise noted)

Reference case A"';“‘t;'
Supply, disposition, and prices 200;3-2040

2012 2013 2020 225 2030 2035 2040 | (percent)

Supply
Dry gas production® ... 24.08 24,40 28.82 30.51 33.01 34.14 35.45 1.4%
Supplemental natural gas®.. 0.06 0.05 0.06 0.08 0.06 0.06 0.06 0.6%
Net imports .... 1.52 1.29 -2.55 -3.50 -4.81 -5.19 562 --
Pipeling®..........cnnnn. 1.37 1.20 -0.48 -1.01 -1.52 -1.80 2,33 -
Liquefied natural gas 0.15 0.08 -2.08 -2.49 -3.29 -3.29 -3.29 --

Total supply . . . 2584 2575 2633 2707 2827 2901 2980  06%
Consumption by sector
e 415 492 450 442 440 431 420  -06%
COMIEICIBL . eere oo coesereeeer s 290 328 321 320 333 347 361  04%

7.21 7.41 8.10 8.24 8.41 8.62 8.66 0.6%
0.00 0.60 0.00 0.00 0.00 .00 0.00 --
0.00 0.00 0.00 0.00 6.00 0.00 0.00 --

Industrial*
Natural-gas-to-liquids heat and power®
Natural gas to liquids preduction® .....

Electric pPOWEr ..o 9.11 8.16 7.81 8.13 8.81 9.17 8.38 0.5%
Transportation® .. 0.04 0.05 0.07 0.10 0.17 0.3t 0.70 10.3%
Pipeling fuel ..o e et 0.73 0.86 0.83 0.87 0.91 0.92 0.93 0.3%
Lease andplant fuel®................cocoovivrervcrreeenn. 1.40 1.48 1.82 1.92 2.05 212 223 1.5%
Total consumption rensrtrannens 2553 26.16 2614 26.88 28.08 2p.82 29.70 0.5%
Discrepancy™......oeereicirisisssnane . 0.11 041 0.19 0.19 0.19 0.19 0.18 --
Natural gas spot price at Henry Hub
{2013 dollars per million By ... 279 373 488 5.46 569 6.80 7.85 2.8%
{nominal dollars per million Btu)............c..c.ceeevnnee. 2.75 3.73 5.54 6.72 7.63 9.70 12.73 4.7%
Delivered prices
(2013 dollars per thousand cubic feet)
Residential..........ccoooiviiinncniiiivieec e 10.86 10.29 11.92 13.07 13.15 14.13 15.90 1.6%
Commercial.. 8.356 8.35 9.82 10.83 1069 1144 12.97 16%
Industrial®,...... 3.94 4.68 6.35 7.07 6.99 7.75 9.03 2.5%
Electric power1‘... 3.59 4.51 5.52 6.43 6.38 7.15 8.49 2.4%
Transportation™...........ccoevevieinn. 20.93 18.13 18.27 17.23 16.13 17.60 20.18 0.4%
AVBIAGE™ ... reresnser s s §.61 6.32 7.66 8.50 8.40 9,22 10.76 2.0%
{nominal dollars per thousand cubic feet)
Residential...........c.oecoiiiieiieeiee 10.70 10.29 13.52 16.09 17.62 20.77 25.77 3.5%
Commercial.. 8.24 8.35 11.14 13.34 14.33 16.81 21.03 3.5%
Industrial*.... 3.88 4.68 7.20 871 9.37 11.39 14,64 4.3%
Electric power ... 3.54 4.51 6.26 7.92 8.55 10.51 13.76 4.2%
Transportation™ ...........ceeoeeer e 2062 1813 2073 21.29 2162 2587 3272 2.2%
AVEIAGE™ ..o essresmeninemsrstm bt 5.53 6.32 868 1048 1127 1355  17.44 3.8%

Marketed production (wet) minus extraction losses.

*Synthetic natural gas, propane air, coke oven gas, refinery gas, biomass gas, air Injected for Blu stabilization, and manufactured gas commingled and
distributed with natural gas.

JInciudes any natural gas regasified in the Bahamas and transporied via pipeline to Florida, as well as gas from Canada and Mexico.

‘I?tf::‘uclles energy for combined heat and power plants that have a noh-requlatory stetus, and amall on-site generating systems. Excludes use for tease and

lant fuel.
P :Includes any natural gas used in the process of converting natural gas 1o liquid fuel that is not actually converted,

TIncludes any natural gas converted into Equid fuel.

Inciudes consumption of energy by electricity-only and combined heat and power plants that have a regulatory status.

ShNatural gas used as fuel in motor vehicies, Uains, and ships.

:‘Bepresenis natural gas used in well, field, and lease operations, in natural gas processing plant machinery, and for liquefaction in export facilities.

Balancing itemn. Natural gas lost as a result of converting fiow data measured at varying temperatures end pressures to 8 standard temperature and pressure
and melnfigcrgier of different data reporting systems which vary in scope, format, definition, and respondent type. In addition, 2012 and 2093 values include net
stofage Injections.

“Natural gas used as fuel in motor vehicles, trains, and ships. Price includes estimated motor vehicle fuel taxes and estimated dispensing costs or charges.

“Weli\?htled alyerg'ge prices. Weights used are the sectoral cgnsumption values excluding lease, plant, and pipeline fuel.

- = = Not applicable.

I‘;:te: Totals may not equal sum of components due to independent reunding. Data for 2012 and 2013 are modef results and may differ from cfficial ElA data
repotts.

Sources: 2012 supply values; lease, plant, and pipeline fuel consumption; and residential, commercial, and industrial delivered prices: U.S, Energy
Infermation Administration (EIA), Matural Gas Annual 2013, DOE/EIA-0131(2013) (Washington, DC, October 2014). 2013 supply values; lease, plant, and pipeline
fuel consumplion; and residential, commercial, and industrial defivered prices: EIA, Natural Gas Monthly. DOE/EIA-0130(2014/07) (Washington, DC, July 2014),
Other 2012 and 2013 consumption based on: ElA, Monthly Energy Review, DOE/EIA-0035(2014/11) (Washington, DC, November 2014). 2012 and 2013 natural
gas spol price at Henry Hub: Thomson Reuters, 2012 and 2013 eleclric power prices: EIA, Electnc Power Monthly, DOE/EIA-0226, April 2013 and April 2014,
Table 4.2, and EIA, State Enorgy Date Report 2012, DOE/EIA-0214(2012) (Washingion, DC, June 201% 2012 transportation sector delivered prices are based
on: ElA, Nafural Gas Annual 2013, DOE/EIA-0131(2013) (Washington, DC, October 2014), EIA, Sfate Energy Data Report 2012, DOE/EIA-0214(2012)
(Washington, DC, June 2014), and estimated State and Federal motor fuel taxes and dispensing costs or charges. 2013 transporiation sector defivered prices are
model results. Projections: E1A, AEQ2015 National Energy Modeling System tun REF2015.D021915A,
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Table A14, Oil and gas supply

Reference case Annual
growth
Production and stipply 2012 2013 2020 2025 2030 2035 2040 | 2013-2040
{percent)
Crude oil

Lower 48 average wellhead price’

(2013 dollars per barrel)....... rrmeenensrsnstsnersassrrere 96 97 75 87 101 "7 136 1.3%

Production (million barrels per day)®
United States total .ooccooeeeeece s 6.50 T.44 10.60 10.28 10.04 9.38 9.43 0.9%

Lower 48 onshore. 4.60 5.57 8.03 8.01 7.60 7.07 6.82 0.8%
Tight L i 219 3.15 5.80 5.31 4.83 4,40 4.29 1.1%
Carbon dioxide enhanced oif recovery. 0.28 0.28 0.35 047 0.58 G.69 0.83 4.1%
OEE ..ot 2.12 2.14 2.08 223 2,18 1.98 1.89 -0.6%

Lower 48 offshore......... 1.38 1.36 215 1.95 221 214 217 1.7%
State ..o 0.07 0.07 0.05 0.04 0.03 0.03 0.02 -3.8%
Federal 1.31 1.29 210 1.92 218 211 214 1.9%

Alaska...... 0.53 0.52 0.42 0.32 0.24 0,18 0.34 -1.6%
Onshore......covcceeeinineee 0.47 0.45 0.30 0.23 .18 0.14 0.12 -4.9%
State offshore . 0.08 0.06 0.12 0.09 0.08 0.04 0.02 -3.6%
Federal ofishore..... 0.00 0.00 0.00 0.00 0.00 0.00 0.20 15.9%

Lower 48 end of year reserves®

{billion barrels}........ccerererenens 361 294 314 394 426 43.4 448 1.6%

Natural gas plant liquids production
{million barrels per day)

United States total .....c.cooveeec e 2.41 2.61 4.04 4.18 4.20 413 4,07 1.7%
Lower 48 onhshore 2.18 2.39 3.82 3.94 3.92 3.87 3.79 1.7%
Lower 48 offshore 0.20 0.18 0.19 0.20 0.26 0.25 0.26 1.3%
AlASKA . bt et e raean 0.03 0.03 0.02 0.02 0.01 0.01 0.02 -1.4%

Natural gas

Natural gas spot price at Henry Hub

{2013 dollars per million Btu)..........ccerus S 2,79 373 488 5.46 569 6,60 7.85 2.8%

Dry production {trillion cubic feet)*

United States total ..o v 24.06 24.40 28.82 30.51 33.01 34.14 3545 1.4%
Lower 48 onshore. 2216 22.63 26.52 28.10 29.05 30.26 31.49 1.2%
Tight @as......c..ccoeieeviceniirnieieccee 478 4.38 5.21 5.55 5.99 6.40 6.97 1.7%
Shale gas and tight oif plays®........................ 10.16 11.34 15,44 17.03 17.85 18.85 19.58 2.0%
Coalbed methane ............... 1.64 1.28 1.45 1.32 1.24 1.24 1.25 -0.4%
Other...coneineee 5.58 5.61 4.42 4.19 397 3.77 369 -1.5%
Lower 48 offshore. 1.57 1.48 203 2.16 2.79 273 2.81 2.5%
State ........... 0.14 0.1 0,08 0.04 0.03 0.02 0.02 -5.9%
Federal...........ccoooieiie e 1.42 1.36 1.98 213 276 270 279 27%
AlASKA....co v 033 0.32 0.27 0.25 1.18 1.16 1.15 4,9%
0.33 0.32 0.27 0.25 1.18 1.16 1.15 4.9%
State offshore ... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Federal offshore_.........ccooveevece e 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Lower 48 end of year dry reserves®
(trillion cubic feet)......ecrerenrens rees b it 298 293 309 316 329 338 345 0.6%

Supplemental gas supplies (trillion cubic feet)® 0.06 0.05 0.06 0.06 0.08 0.06 0.06 0.6%

Total lower 48 wells drilled (thousands)............... 44.7 44.5 43.4 47.4 52.1 54.0 567 0.9%

‘Represents lower 48 onshore and offshore supplies.
?Includes lease condensate. !
ight oil represents resources in low-permeability reserveirs, including shale and chalk formations. The specific plays included in the tight oil category are
Bakken/Three Forks/Sanish, Eagle Ford, Woodford, Austin Chalk, Spraberry, Niobrara, Avalon/Bone Springs, and Monterey.
*Marketed production {(wet) minus extraction losses. i
“Synthetic natural gas, propane air, coke oven gas, refinery gas, biomass gas, air injected for Btu stabifization, any manufactured gas commingled and
distributed with natural gas.
N:?t:e: Totals may not equal sum of components due to independent rounding, Data for 2012 and 2013 are model results and may differ from official EIA data
reports.
pSOurces: 2012 and 2073 cnade ol Jower 48 average wellhead price: U.S. Energy Information Administration (EIA). Petrofeum Marketing Monthiy, DOEFEIA-
0380(2014/08) (Washington, DC, August 2014). 2012 and 2013 lower 48 onshore, lower 48 offshore, and Alaska crude oil production: EIA, Petroleurn Supply
Annual 2013, DOE/EIA-0340{2013)/1 (Washington, DG, September 2014}, 2012 U,5. crude oil and natural gas reserves: ElA, U.S. Crude O], Natural Gas, and
Natural Gas Liguids Reserves, DOE/EIA-0216{2012) (Washington, DC, %n‘l 2014). 2012 Alaska and total natural gas production, and supplemantal gas supplies:
ElA, Natural Gas Annual 2013, DOE/EIA-0131(2013) (Washington, DG, October 2014). 2012 and 2013 naluf%llgas spot price at Henry Hub: Thomson Reuters.
2013 Aaska and {otal natural gas production, and supplemental gas supplies: ElA, Nalural Gas Monthly, DOE/EIA-0130(2014/07) {Washington, DC, July 2014).
Other 2012 and 2013 values; EJA, Office of Energy Analysis. Projections: ElA, AEQ2015 National Energy Modeling System run REF2015.0021915A.
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Table A15, Coal supply, disposition, and prices
(million short tons per yeat, unless otherwise noted})

Reference case Annyal
: growth
Supply, disposition, and prices 2013-2040
2012 2013 2020 2025 2030 2035 2040 {percent)
Production’
APPAIACKIA.......cviecv et 293 272 260 248 243 235 228 -0.6%
Interior . 180 183 219 235 258 278 300 1.8%
West .. 543 530 992 822 817 597 588 04%
East of the MissisSippi.........oovvnineerciii s 423 407 428 426 442 453 467 0.5%
West of the Mississippi 593 578 643 879 676 658 650 0.4%
Total...... ireseninen s venneesaaaeet srnnes 1,016 985 1,071 1,105 1,118 1,111 1,117 0.5%
Waste coal SUPPHEd®.......coovmeevtiemeesresnesssnsssarsseens 1 10 11 10 10 10 10 0.0%
Net imports
IPOMSET .ot 8 7 1 1 1 1 1 -6.8%
. 126 118 95 112 130 131 141 0.7%
L - | U 18 =110 94 =110 -129 -130 -140 0.9%
Tatal SUPDPIY* ..ot eecnen st sancnss 909 885 987 1,005 999 990 988 0.4%
Consumption by sector
Commercial and institutional. 2 2 2 2 2 2 2 0.5%
COKE PIANLS.....vcvv e e s 21 21 21 21 20 19 18 0.7%
Other industdal®...........ccoeooeo... . 43 43 47 47 48 48 48 0.5%
Coal-to-liquids heat and power...........ccoceveeve e 0 0 0 0 0 0 ¢} .-
Coal to liquids production ... siviiees 0 0 0 0 0 0 0 --
Electric power® ...t 824 858 917 935 930 921 919 0.3%
Total.....cocrraee 889 925 987 1,005 999 990 988 0.2%
Discrepancy and stock change’ ... 20 -40 0 0 0 0 0 --
Average minemouth price®
(2013 dollars per shortton)........ccooieciricvcen e 405 37.2 37.9 40.3 437 48.7 49.2 1.0%
(2013 dollars per million Bt ...co..ocevevieeceeeevene 2.01 1.84 1.88 2.02 2.18 232 2.44 1.0%
Delivered prices’
(2013 dollars per short ton)
Commercial and institutional............................ 92.1 805 86.4 89.2 92.0 95.0 89.2 0.3%
Coke plants.........ccc.....ccce 193.4 157.0 165.8 177.7 188.5 197.3 204.4 1.0%
Other industrial® 714 69.3 70.3 73.6 76.5 79.1 825 0.6%
Goal to lIqUIds ... e -- -- -- -- -- -- -- --
Electric power®
{2013 dollars per short ton)........cooovv e 46.5 452 457 482 506 531 556 0.8%
(2013 doltars per million Btu).................. 24 234 2.38 2.54 267 279 292 0.8%
Average. 51.5 49.1 49.5 522 54.7 571 58.7 0.7%
EXPOMS™ vttt st 120.2 95.1 1009  107.2 1127 1189 1207 0.9%
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Table A15. Coal supply, disposition, and prices (continued)
{million short tons per year, unless otherwise noted)

Reference case Annual

Supply, disposition, and prices - ” og;;vzdol;u
2012 2013 2020 2025 2030 2035 2040 {percent)

Average minemouth price®
{nominal dollars per short ton)...........
{nominai dollars per million Btu}

40.0 37.2 43.0 49.7 58.6 68.6 79.8 2.9%
1.98 1.84 2.14 248 2.92 3.41 3.96 2.9%

Delivered pricas®

(nominal doMars per short ton)
Commercial and institutional.... 90.8 80.5 98.0 109.9 123.4 139.7 160.8 2.2%
Coke plants....................... 190.6 157.0 188.0 218.7 254.0 289.9 3313 2.8%

Other industrial 70.3 69.3 79.7 80.7 102.5 116.3 133.8 2.5%
Coal to liquids, ... -- - .- - .-
Electric power®

458 452 51.8 59.4 67.9 78.0 80.1 2.6%
2,37 2,34 2.70 3.13 3.58 4,10 473 2.6%
50.7 49.4 56.2 64.3 73.3 84.0 96.8 2.6%
EXPOMS™ oo ar s 118.4 95.1 114.4 131.9 1514 1747 1956 2.7%

’mciudes anthracite, bituminous coal, subbitumincus coal, and fignite.
Includes waste coal consumed by the electric power and industrial seclors. Waste coal supplied is counted as a supply-side item to batance the same amount
of waste coal included in the consumption data,
*Excludes imparts to Puerto Rico and the LS. Virgin Islands.
*Production plus waste coal supplied plus net imports.
“Includes consymption for combined heat and power plants that have a non-regulatory status, and small on-site generating systems. Excludes all coal use in
the coal-to-liquids process.
®Includes all electricity-only and combined heat and power plants that have a regulatory status.
Balancing item: the sum of production, net imports, and waste coal supplied minus total consumption.
®Includes reporied prices for bolh open market and captive mines. Prices weighted by production, which differs from average minemouth prices published in
EfA data reports where it is weighted by reported sales.
Prices weighted by consumption; weighted average excludes commercial and institutional prices, ahd export free-alongside-ship prices.
“Free-alongside-ship price at U.S. port of exit.
- - = Not applicable.
Btu = British themmal unit.
Nrc‘:te: Tetals may not equal sum of compenents due to independent rounding. Data for 2012 and 2013 are model results and may differ from official EIA data
repors.
Sources: 2012 and 2013 data based on; U.S. Energy Information Administration {E|A), Annual Coal Report 2013, DOE/EIA-0584(2013) (Washington, DC,
January 2015); ElA, Quarterly Coal Report, October-December 2013, DOE/EIA-0121(2013/4Q) (Washington, DC, March 2014%; and ElA, AEG2015 National
Energy Modefing System run REF2015.0021915A. Projections: ElA, AEO2015 National Energy Modeling System run REF2015.00219154.

U.S. Energy Information Administration | Annual Energy Outlook 2015



Table A16. Renewable energy generating capacity and generation
(gigawatts, unless otherwise noted)

Refercnce case

Reference case Annual
Net summer capacity and generation growth
20132040
2612 2013 2020 2025 2030 2035 2040 {percent)
Eiectric power sector’
Net summer capacity

Conventional hydroelectric power...................... 78.1 78.3 79.2 79.6 79.7 79.8 80.1 0.1%
GEONBIMAR. ...t eaeesbereseareneran 26 26 3.8 53 7.0 8.2 9.1 47%
Municipal waste®............. 36 3.7 38 3.8 38 38 38 0.1%
Wood and other biomass . 29 3.3 3.5 3.5 3.6 4.2 5.5 1.8%
Solarthermal ..o 0.5 1.3 1.8 1.8 1.8 1.8 18 1.2%
Solar photovoltaic 26 5.2 14.4 14.7 16.7 17.9 222 5.5%
Wind 59.2 60.3 82.0 83.0 86.3 95.6 108.2 2.2%
Offshore wind 0.0 0.0 0.0 2.0 0.0 0.0 0.0 .-
Total electric power sector capacity 149.4 154.7 188.6 191.6 198.0 211.2 230.6 1.5%

Generation (billion kilowatthours)
Conventional hydroelectric power..........co.veeee. 273.9 2657 291.0 292.8 2934 293.8 2956 0.4%
GeOtherMal. ...t 15.6 16.5 26.8 385 52.4 62.3 69.6 5.5%
Biogenic municipal waste® ................ccccoooe.e... 16.9 16.5 200 20.3 201 200 202 0.8%
Wood and other biomass.... 11.1 122 24.7 36.2 40.4 47.1 58.8 6.0%
Dedicated plants.......... 29 111 13.4 151 16.7 20.4 30.3 2.8%
COfIFNG ..ot e ses et eers 1.2 1.1 11.3 211 237 267 285 12.7%
Solar thermal ........cecoeviiiene et 09 0.9 38 386 38 38 36 51%
Solar photovoltaic® 33 8.0 28.7 30.3 326 376 47.1 6.8%
WINd ..cooverne, 1407 167.6 2306 233.8 243.3 276.1 3171 2.4%
Offshore Wing.......cococccvvrnviememverinne s 0.0 0.0 0.1 0.1 0.1 .1 0.1 -
Total electric power sector generation ....... 462.3 487.4 626.4 655.6 685.9 740.7 812.1 1.9%

End-use sectors’
Net summer capacity

Conventional hydroelectric power................... 0.3 0.3 0.3 0.3 0.3 0.3 03 0.0%
Geothermal.......occcovveveecceeeens 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
Municipal waste® 05 0.5 0.5 0.5 05 0.5 0.5 0.0%
BiOMASS ... vririe e rrirrs e er it s anereen 4.9 5.0 5.4 54 54 55 56 0.4%
Solar photovoltaic® ..o, 4.6 6.2 11.4 5.5 21.5 287 36.7 6.8%
Wind .. . 0.2 0.2 0.7 0.7 0.9 1.1 15 7.7%
Total end-use sector capacity 104 121 18.2 224 286 36.0 4465 4.9%

Generation (billion kitowatthours)
Conventional hydroe1ec‘lnc power ................... 1.4 1.4 1.4 1.4 1.4 1.4 1.4 0.0%
Geothermal... 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
Municipal waste 36 36 36 36 36 36 38 0.0%
BIOMASS ..ot et 265 27.2 291 293 29.4 294 30.5 0.4%
Solar photovoltaic®. 7.1 96 7.9 24.8 34.7 46.3 58.3 7.0%
WING e . 0.2 0.3 0.9 1.0 12 1.5 2.1 8.0%
Total end-use sector generation ........... 388 421 52.9 60.1 70.2 82.3 96.9 3.1%
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Reference case

Table Al6. Renewable energy generating capacity and generation (continued)
{(gigawatts, unless otherwise noted)

Reference case Annual
growth
2013-2040
2012 213 2020 2025 2030 2035 2040 (percent)

Net summer capacity and generation

Total, all sectors
HNet surnmer capacity

Conventicnal hydroelectric power............co....... 78.4 78.5 79.5 79.9 80.0 80.1 80.4 0.1%
Geothemal ... ees 286 26 3.8 53 7.0 8.2 A 4.7%
Municipal waste 4.1 4.1 4.3 4.3 43 4.3 43 0.1%
Wood and other biomass® 7.8 8.3 89 8.9 9.1 9.6 1.1 1.1%
Solar® 76 12.7 2786 319 39.0 48.3 60.6 6.0%
Wind ..... 59.4 60.5 82.7 83.8 87.3 96.7 108.7 2.2%

Total capacity, all sectors............ouervvrsrenesen 159.8 166.8 206.8 2141 226.6 247.2 275.2 1.9%

Generation (biffion kilowatthours)

Conventional hydroelectric power..................... 275.2 267.1 20923 294.2 2947 295.2 297.0 0.4%
Geothermal......coo...cooee et 16.6 16.5 268 385 524 623 696 5.5%

Municipal Waste ..., 2086 201 237 23.9 23.7 23.7 23.8 0.6%
Wood and other biomass. 376 394 53.8 65.5 69.8 76.5 883 3.1%
Sofar®.....ooovererriiereen 11.2 18.5 §1.3 58.7 70.9 875 110.4 6.8%

Wind ...
Total generation, all sectors ...

141.0 167.8 231.5 234.9 244.6 277.8 319.3 2.4%
501.2 529.5 679.4 7156 756.2 823.0 909.1 2.0%

'Includes electricity-only and combined heat and power plants that have a regulatory status.

2Includes both hydrothermal resources (hot water and steam) and near-field enhanced geothermal systems (EGS). Near-field EGS potential occurs on known
hydrothernal sites, however this potential requires the addition of external fluids for efectricity generation and is only available after 2025.

nciudes municipal waste, landfili gas, and municipal sewage sfudge. incremental growth is assumed to be for fandfill gas faciliies. Al municipal waste is
included, akhough a portion of the municipal waste stream contains petroleum-derived plastics and othér non-renewable sources.

*Facilities co-firing biomass and coal are ¢lassified as ¢oal.

"Does not include off-grid photovoliaics (PV), Based on annual PV shipments from 1989 through 2013, EIA estimates that as much as 274 megawatts of
remote electricity generation PV applications {i.e., off-grid power systems) were in service in 2013, plus an additional 573 megawatts in communications,
transportation, and assorted other non-grid-wnnecied. specialized applications. See U.S, Energy Information Administration, Annwal Energy Review 20117,
DOEEIA-0384(2011) (Washington, DG, September 2012), Table 10.9 {annual PV shipments, 1989-2010), and Table 12 (U.S, photovoltaic module shipments by
end use, sector, and type) in U.$. Energy Information Administration, Sofar Photovolfaic Cell/Module Shipments Report, 2011 (Washington, DC, September 2012)
and U.S. Energy Information Administration, Sofar Phofovoltaic CeliModule Shipments Report, 2012 (Washington, DC, December 2013). The approach used to
develop the estimate, based on shipment data, provides an upper estimate of the size of the PV stock, including both grid-based and off-grid PV, It will
overestimate the size of the stock, because shipments include a substantial number of units that are exported, and each year some of the PV units instailed earlier
will be retired from service or abandoned,

‘Includes biogenic municipal waste, landfill gas, and municipal sewage sludge. Incrementat growth is assumed to be for landfill gas facilities. Only biogenic
municipal waste is mcluded, The U.S. Energy Information Administration estirmates that in 2013 approximately 7 billion kilowatthours of electricity were generated
from a municipal waste stream containing petroleum-derived plastics and other non-renewable sources. See U.5. Energy Information Administration, Methodofogy
for Aflocating Municipal Solid Waste to Biogenic and Non-Biogenic Energy (Washington, DC, May 2007).

“Includes combined heat and power plants and electricity-only plants in the cormmercial and industrial sectors that have a non-regulatory status; and small on-
sile generating systems in the residential, commercial, and industrial sectors used primarily for own-use generation, but which may also sell some power to the
grid.

Sincludes municipal waste, landfill gas, and municipal sewage sludge. ANl municipal waste is included, although a portion of the municipal waste stream
contains petroleum-derived plastics and other hon-renewable sources,

- - = Not applicable.

Note: Totals may not equat sum of components due to independent rounding. Data for 2012 and 2013 are model results and may differ from officia) EIA data
reports.

Sources: 2012 and 20r3 capacity: ().S. Energy Information Administration {ElA), Forrn EIA-860, "Annual Electric Generator Report™ (preliminary). 2012 and
2013 generation: ElA, Monthly Energy Review, DOE/EIA-0035(2014/11) (Washington, DG, November 2014). Projections: EIA, AEQ2015 National Energy
Modeling System run REF2015.D021915A.
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(quadrillion Btu per vear)

Table A17. Renewabhle energy consumption by sector and source

Reference case

U.S. Energy information Administration | Annual Energy Qutlook 2015

Reference case An::;:
an

Sector and source 20132040
2092 2013 2020 2025 2030 2035 2040 (percent)

Marketed renewabie energy’
Residential (wood}.......c.oevemenisnne et vna i 0.44 0.58 0.41 0.39 0.38 0.36 0.35 -1.8%
Commercial (hiomass) .......c.rvveecrcnnins 0.1 0.12 012 012 012 0.12 0.2 0.0%
ndustrial® 2.24 2.20 233 238 2.38 2.39 249 0.5%
Conventional hydroelectric power..... 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.0%
Municipal waste®................c..... 0.17 0.19 0.19 0.19 0.19 o.19 0.19 0.2%
Biomass.......ccovveeeccvniine 1.32 1.28 1.33 1.39 1.39 1.38 1.42 0.4%
Biofuels heat and coproducts............ccoececennnnee. 0.73 0.72 0.80 0.80 0.80 0.81 0.86 0.6%
Transportation 1.18 1.26 1.43 1.42 1.42 1.46 1.57 0.8%
Ethanol used in EB5* ...........cococeovericrvemscren. 0.01 0.01 0.02 0.08 0.13 0.16 0.19 9.9%
Ethano! used in gasoline blending.............. N 1.05 1.08 1.07 1.00 0.85 0.96 1.05 0.0%
Biodiesel used in distiltate blending .................... 0.11 0.18 0.27 0.21 0.21 0.21 0.21 0.4%
Biobutanol.........co.ooeeeemeie e rnne 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Liquids from blomass.............. 0.00 0.00 0.01 0.02 0.02 0.62 0.02 22.0%
Renewable diese! and ga&‘»t:"linels ...... [, 0.00 0.00 0.06 0.1 .11 0.11 0.1 -
Electric power® 453 4.78 613 6.43 6.72 7.26 7.99 1.9%
Conventional hydroefectric power 261 253 2.77 279 279 2.80 2.81 0.4%
GeotherMal ..o s e 0.15 0.16 0.26 .37 0.50 0.60 0.67 5.5%
Biogenic municipal waste” 0.23 0.23 0.27 0.27 0.27 0.27 0.27 0.6%
BiOMASS...cvvveeereriarecnran 017 0.18 0.32 0.45 0.50 0.58 0.74 5.3%
Dedicated plants 0.10 0.12 0.14 0.16 0.18 0.1 0.32 3.8%
CORMING ..o 0.07 0.07 0.18 0.29 0.33 0.37 0.42 7.0%
Solar themmial .....c..vecvveccen e e en 0.01 0.01 0.03 .03 0.03 0.03 0.03 51%
Solar photovoltaic. 0.03 0.08 0.28 0.29 0.31 0.36 0.45 6.8%
WIND <ot sresse st 1.34 1.59 219 2.23 2.32 2.63 3.02 2.4%
Total marketed renewable energy ... 8.50 8.95 10.42 10.76 11.04 11.60 12.52 1.3%

Sources of ethanol

from corn and other starch 1.08 1.09 110 1.08 1.10 1.1 1.19 0.3%
from cellulose.............ccoco....... 0.00 0.00 0.0 0.01 0.01 0.01 0.01 --
Net imports .......ccovveecvirer e -0.02 -0.02 -0.03 -0.02 -0.03 0.01 0.02 --
Total 1.08 1.07 1.09 1.08 1.08 1.12 1.23 0.5%
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Table A17. Renewable energy consumption by sector and source (continued)
(quadrillion Btu per year)

Reference case ) Annual
growth
2013-2040
2012 2013 2020 2025 2030 2035 2040 {percent)

Sector and source

Nonmarketed renewable energy®
Selected consumption

Residential . 0.04 0.06 0.13 017 0.23 0.28 0.35 7.0%
Solar hot water heafing.. 0.01 0.01 0.01 0.01 0.01 0.01 0.01 1.8%
Geothermal heat pumps 0.01 0.01 0.02 0.02 0.03 0.03 0.03 4,1%
Solar protovallait ..o e 0.02 0.04 0.09 013 0.18 0.24 0.29 8.0%
W e e 0.00 0.00 0.01 0.01 0.01 0.01 0.01 £.9%

Commercial . 0.13 0.14 0.47 0.20 0.25 0.32 0.39 3.9%
Solar thefmal ....ccoovveee s 0.08 0.08 0.09 0.09 0.10 0.10 0.1 1.1%
Solar photovoltaic, 0.04 0.05 0.08 0.11 015 0.20 0.27 6.1%
Wind 0.00 0.00 0.00 0.00 0.00 0.01 0.01 9.0%

‘includes nenelectric renewable energy groups for which the energy source is bought and sold in the marketplace, although a1l transactions may not necessarily
be marketed, and markeled renewable energy inputs for electricity entering the marketplace on the electric power gnid. Excludes electricity imports; see Table A2,
Actual heat rates used to determine fuel consumption for all renewable fuels except hydroelectric, ileothermal, solar, and wind. Consumption at hydroelectric,
gegthermal, solar, and wind facilities is determined by using the fossil fue equivalent of 9,516 Btu per kilowatthour,

Includes combined heat and power plants that have & non-regulatory status, and small on-sile generating systems.

Yncludes municipal waste, landfill gas, and municipal sewage sludge. All municipal waste is included, although a portion of the municipal waste stream
contains petroleum-desived plastics and other non-renewable sources. ’

‘Excludes motor gasoline component of ES5.

®*Renewable feedstocks for the on-site production of diesel and gasoline.

fIncludes consumption of energy by electricity-only and combined heat and power plants that have a regulatory status.

"incluges biogenic mupicipal waste, landfill gas, and municipal sewage sludge. Incremental growth is assumed o be for fandfill gas facilities. Only biogenic
municipal waste is included. The U.S. Energy Information Administration estimates that in 2013 approximately 0.3 quadrillion Bius were consumed from a
municipal waste stream containing petroleumn-derived plastics and other non-renewable sources. See U.5. Energy Information Administration, Methodology for
Allocating Municipal Solid Weste to Blogenic and Non-Blogenic Enerngy (Washington, DC, May 2007). X

%Includes selecled renewable energy consumption data for which the energy i not bought or sold, €ither directly or indirectly as an input te marketed energy.
The U'Sl\'l Energ]s]' ln;?nnaﬁm Administration does not estimate or project total consumption of nonmarketed renewable energy.

- - = Mot applicable.

Btu = British themnal unit.

Note: Totals may not ¢qual sum of components due to independent rounding. Data for 2012 and 2013 are model results and may differ from official EIA data
reports.

Sources; 2012 and 2013 ethanol: U.S. Energy Information Administration (EiA), Monthly Energy Review, DOE/EIA-0025(2014/11) (Washington, DC,
November 2014). 2012 and 2013 electric power sector: EIA, Form EIA-860, *Annual Electric Generator Report” (preliminary), Other 2012 ang 2013 values: ElA,
Office of Energy Analysis. Projections: EJA, AEO2015 National Energy Modeling System run REF2015.D021915A.
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Reference case

Table A18. Energy-related carbon dioxide emissions by sector and source
(million metric tons, unless otherwise noted)

Reference case Annual
growth
Sector and gource 2013-2040

2012 2013 2020 2025 2030 2035 2040 {percent}

Residential
PEtrOleUM oo e 61 64 50 45 41 37 33 -2.4%
Natural gas 225 267 246 241 240 235 229 -0.6%
Electricity’ 757 773 761 761 770 776 779 0.0%
Total residential............. P, 1,044 1,105 1,057 1,047 1,051 1,048 1,042 0.2%
Commercial
Petroleum .......cc.oeoevveaeeenen - 40 41 44 43 42 41 41 0.1%
Natural gas . . 157 178 175 175 182 189 167 0.4%
COBL .ot 4 4 5 5 5 5 4 0.5%
ETBCIRGHY" oo v s et rersb e 731 744 755 772 788 801 814 0.3%
Total commercial .......... rveareteemtaasetans bt nant 933 968 979 994 1,018 1,037 1,057 0.3%
{ndustriat®
Petroleum ............. ittt e eeTe a e e e s e e n e e ranans 345 350 410 425 424 424 429 0.8%
Natural gas® 447 462 512 523 539 549 563 0.7%
Coal..... 142 143 180 148 144 139 139 -0.1%
EleCtricity oo 543 531 586 615 613 601 592 0.4%
Total industrial............cocovicmeeeeererenns petsbeaneeeeanns 1,476 1,486 1,658 1,711 1,719 1,714 1,723 0.5%
Transporiation
Petroleum® ... ..o 1,774 1,792 1,752 1,701 1,662 1,647 1,631 -0.3%
Natural gas® 41 49 49 53 59 B7 89 2.2%
Electricity’ ........c...... 4 4 5 5 ] 8 9 2.9%
Total transportation.......cceeererimesnissntceicnnss 1,819 1,845 1,806 1,759 1,727 1,722 1,728 -0.2%
Electric power®
PEATOIBUIM .o s 19 3 13 13 13 13 13 2.1%
Natural gas .. 493 442 412 441 478 497 509 0.5%
(o= RO 1,511 1,575 1,670 1,687 1,674 1,664 1,661 0.2%
Other ..o . 12 12 12 12 12 12 12 0.0%
Total electric POWET ..... ..o mnnintiesssersimnnnens 2,035 2,053 2107 2,153 2177 2,186 2,185 0.2%
Total by fuel
PRIEOIBUMTY . .eo et em s e ene s ereres 2,240 2,272 2,269 2,227 2,182 2,163 2,147 0.2%
Natural gas .. 1,363 1,399 1,394 1,432 1,497 1,538 1,588 0.5%
Coal...oovviieeiei e 1,657 1,722 1,824 1,840 1,822 1,808 1,804 0.2%
OHNBIT ..ottt et 12 12 12 12 12 12 12 0.0%
Total... 5,272 5,405 5,499 5,511 5514 5,521 5,549 01%
Carbon dioxide emissions
{tons per person) . 16.8 174 165 158 154 149 14.6 0.6%

TEmissions from the electric power sector are distibuted to the end-use sectors.

Includes combined heat and power plants that have & non-regulatory states, and small on-site generating Systems.

pcludes leese and plant fual,

*This includes carbon dioxide from interational bunker fuels, both civilian and military, which are excluded from the accounting of carbon dioxide emissions
under the Uniled Nations convention. From 1990 through 2013, intemnational bimker fuels accounted for 80 1o 126 milion metric tons annually.

®Inciudes pipeline fuel natural gas and natural gas used as fuel in motor vehicles, trains, and ships.

SIncludes electricity-only and combined heat and power plants that have a reguiatory status.

"tacludes emissions from geothesmal power and nonbiogenic emissions from municipal waste,

Note: By convention, the direct emissions from hiogenic energy sourtes are excluded from energy-related carbon dioxide emissions, The release of carbon
from these sources is assumed to be balanced by the uptske of carbon when the feedstock Is grown, resulting in zero net emissions over some period of ime. If,
however, increased use of biomass energy results in a decline in terrestrial carbon stocks, a net positive release of carbon may occur. See Table A19, "Energy-
Related Carbon Dioxide Ernissions by End Use®, for the emissions from blogenic energy sources as an indication of the potential net release of carbon dioxide in
the absance of offseting sequestration. Totals may hot equal sum of components due to independent rounding. Data for 2012 and 2013 are model resulls and
may differ from official E|A data reporis. .

Sources: 2012 and 2013 emissions and emission factors: U.S. Energy Information Administration (EIA), Monthly Energy Roview, DOE/EIA-0035(2014/11)
(Washington, DC, November 2014). Projections: EIA, AEQ2015 National Energy Modeling System run REF2015.D021915A.
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Table A19. Energy—related carbon dloxlde emissions by end use

(million metric tons)

Reference case Annv:li;:
ro
Sector and end use 2313-2040
2012 2013 2020 2025 2030 2035 2040 (percent)
Residential
Space healing.....ccccoouieieiecee e 228 293 248 236 228 218 207 -1.3%
Space COONNG ..o 136 109 124 128 135 141 145 1.1%
Water heating ... 143 144 142 142 143 139 134 -0.3%
Refrigeration ... 80 59 53 51 51 81 52 -0.5%
COOKING ..o et ab e s e 30 30 31 32 32 33 34 0.4%
Clothes dIYETS. .....ove ettt 35 36 36 37 37 38 39 0.3%
Freezers ...... 13 13 1 11 10 10 9 -1 1%
Lighting........... 103 96 67 59 52 43 38 -3.3%
Clothes washers'...................... 5 5 4 3 3 2 2 -2.4%
Dishwashers.......oeereeocceriiirenne, 16 15 15 15 17 17 18 0.5%
Televisions and related equipment®... 54 54 50 50 51 53 - 54 0.0%
Computers and related equipment® ... 20 20 15 12 11 9 7 -3.6%
Furnace fans and bailer circulation pumps ............ 15 21 18 17 1% 14 13 -1.8%
Other USES* ...ovovviecece et 188 211 242 253 267 278 288 1.2%
DASCTEPANGY®..ooo. oot ees s s ] 0 0 ] 0 0 o --
Total residential 1,044 1,105 1,057 1,047 1,051 1,048 1,042 0.2%
Commercial
Space heating® ..o 112 136 122 115 111 105 a7 -1.2%
Space Cooling® ..o 85 82 85 84 84 83 82 0.0%
Water heating® 44 45 a4 44 44 44 43 -0.2%
Ventilation.........cooo e 82 84 85 85 85 84 83 0.0%
Cooking ... 14 14 i5 15 16 16 16 0.4%
Lighting..... 149 148 137 131 127 120 118 -0.9%
Refrigeration .............. 81 81 52 48 46 45 45 -1.1%
Office equipment (PC} ... 19 17 11 - 8 6 4 3 -5.9%
Office equipment (ON-PC)...ccocoerrv e, 35 35 38 42 47 51 55 1.6%
L1 T 1= RN 321 346 392 422 452 484 516 1.5%
Total commercial 933 968 979 994 1,016 1,037 1,057 0.3%
Industrial®
Manufacturing
Refining ..., 281 268 252 251 250 255 260 -0.1%
Food products..... 96 96 104 109 113 118 i1¢e 0.8%
Paper products ... 69 69 63 59 54 50 49 -1.2%
Buik chemicals 247 247 293 311 309 298 201 0.6%
GlASS .o 15 15 16 16 17 16 186 0.1%
Cement and lime. 29 30 41 42 45 48 52 2.1%
Jron and steel . 125 123 135 141 135 129 122 0.0%
Aluminum......... 45 46 54 55 51 43 a8 -0.7%
Fabricated metal products 38 39 42 43 42 43 43 0.3%
Machinery ... e 22 22 24 25 27 28 29 1.1%
Computers and eledronncs ................................. 47 48 48 49 51 53 52 0.3%
Transportation equipment.............cocceeeceeeninnns 44 47 50 52 53 58 63 1.1%
Electrical equipment ..... 8 8 g 10 10 11 12 1.4%
Wood products....... 15 17 20 20 20 19 18 0.3%
Plastics ......coceeiveene 39 40 44 48 48 49 49 0.8%
Balance of manufacturing . 154 156 161 164 165 166 169 0.3%
Total manufacturing..........c..... s 1,254 1,270 1,355 1,392 1,388 1,383 1,383 0.3%
Nonmanufacturing
AGHCUHUIE. ... 66 66 65 64 62 &0 58 -0.4%
Construction. 62 64 77 80 83 85 87 1.1%
Mining... 101 102 117 115 113 108 108 0.2%
Total nonmanufactunng ................................... 230 232 259 259 257 253 253 0.3%
Discrepancy®.......... e -8 -16 44 61 73 79 86 --
Total industrial 1,476 1,486 1,658 1,711 1,719 1,714 1,723 0.5%
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Reference case

Table A19, Energy-related carbon dioxide emissions by end use (continued)
(million metric tons)

Reference case Annual

Sector and end use 2013-2040
212 2013 2020 2025 2030 2035 2040 | (percent)

Transportation

Light-gduty vehicles .........c..ciereeee e seenecrieneieens 1,035 1,044 967 892 834 801 777 -1.1%

Commercial light trucks® .. 36 38 37 36 35 35 36 0.2%

Bus transportation.. 16 18 18 18 19 19 18 0.2%

Freight trucks...... 356 389 417 429 440 456 477 0.8%

Rail, passenger................... . 5 6 6 6 8 <] 7 0.6%

Rail, freight............ccccovvns . 31 35 35 36 34 32 Y| -0.5%

Shipping, domestic ... " 7 7 7 () 6 5 5 -1.4%

Shipping, international ... . 52 48 47 47 47 48 48 0.0%

Recreational boats.......... 16 17 18 18 18 20 20 0.8%

Al e, . 165 163 180 193 206 214 219 1.1%

MIlitary USE............ovvimi et 50 48 45 45 48 51 54 0.5%

LUBHCANS ..o evviiies v rvs it seee e et reemnmeees 5 5 5 5 5 5 5 0.3%

Pipeline fuel. 40 47 45 48 50 50 51 0.3%

Discrepancy® 5 21 -21 -21 -21 -21 -20 --
Total transportation......... rrrerenstissamsesnnstsnemsrane 1,819 1,845 1,806 1,759 1,727 1,722 1,728 -0.2%

Biogenic energy combustion®”

BIOMESS . ....vvvereeveerrren i et ronan 192 203 205 221 224 229 247 0.7%
Electric power sector. " 16 17 30 42 47 55 69 5.3%
Other Sectors .......oocvieeeeceiececemnre e 176 186 176 179 177 174 178 -0.2%

Biogenicwaste..................... et ———————————— 21 21 24 25 24 24 24 0.6%

Biofuels heat and coproducts - " 69 68 75 75 75 76 81 0.6%

Bhano! ... 73 73 74 74 74 77 84 0.5%

BiodieSel ..o ccoiviiee e 8 14 20 16 16 16 16 0.4%

.. 0 0 1 1 1 1 1 22.0%

Renewable diesel and gasoline..............ccc.oovvna.e 0 0 4 8 8 8 8 --

Total...... [ 362 379 403 419 422 431 461 0.7%

‘Does not include water heating portion of load.

ncludes teievisions, set-top boxes, home theater systems, DVD players, and video game consoles.

}Includes desktop and iaptop compters, monitors, and networking equipment.

“‘Includes small electric devices, heating elements, outdoor giills, exterior lights, pool heaters, spa heaters, backup eleciricity generators, and motors not listed
abpve. Eleciric vehicles are Included In the transportation sector.

Re 1t diffe between total emissions by end-use and total emissions by fuel as reported in Table A18. Emissions by fuel may reflect henchmarking
and other modeling adjustments to energy usa and the associated emissions that are not assigned to specific end uses.
Includes emissions related to fue] consumption for districl senices,

Tincludes emissions refated to (but not limited 10) miscellaneous uses such as transformers, medical imaging and other medical equipment, elevators,
escalators, off-road eleciric vehicles, laboratory fume hoods, laundry equipment, coffee brewers, water sernvices, pumps, emergency generators, combined heat
and power in commerclal buildings, manufaciuring performed in commercial buildings, and cooking (distillate), plus residual fuel oil, propane, coal, motor gascline,
kerosene, and marketed renewsable fusls (biomass).

fIncludes combined heat and power plants that have a non-regulatory status, and small on-site generating systems.

*Commercial frucks 8,501 to 10,000 pounds gross vehicle weight rating.

By convention, the direct emissions from biogenic energy sources are excluded from energy-related carbon dioxide emissions. The release of carbon from
these sources is assumed to be balanced by the uptake of carbon when the feedstock is grown, resulting in zero net emissions over some period of time. If,
however, increased use of biomass energy results in a decline in terrestriat carbon stocks, a net positive release of carbon may occur. Accordingly, the emissions
from biorgenic energy sources are repofied here as an indication of the potential net release of carbon dioxide in the absence of offsetting sequesiration.

- - = Not appiicable,

Ntr)tte: Totals may not equal sum of components due to independent rounding. Data for 2012 and 2013 are model results and may differ from official EIA data
reports.

Sources: 2012 and 2013 emissions and ernission factors: U.S. Energg Information Adinistration (EIA), Monthly Energy Review, DOE/EIA-0035{2014M 1)
{Washington, DG, November 2014). Projections: ElA, AEQ2015 Natfional Energy Modeling System run REF2015.D021915A.
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Table A20. Macroeconomic indicators

(biltion 2009 chain-weighted doilars, unless otherwise noted)

Reference case Anr‘l’:lsll
. rot
Indicators 2091 3.2040
2012 213 2020 2025 2030 2038 2040 {percent)
Real gross domestic product .......c.ccvvrmeecreenreras 15,369 15,710 18,801 21,295 23,894 26,659 29,898 2.4%
Components of real gross domestic product
Real consumption............cueeee... 10,450 10,760 12,832 14484 16275 18,179 20476 2.4%
Real investment.............. 2,436 2,556 3,531 4,025 4,474 4,984 5,634 3.0%
Real government spending.. 2,954 2,894 2,985 3,098 3,286 3,469 3,691 0.9%
Rl @XPONS. ....cvoreecvcviemcmeeictr st s s e 1,960 2,020 2,813 3,807 4,815 6,010 7,338 4.9%
REAHIMPOMS...cve et cr e e 2,413 2,440 3,334 4,079 4,888 5,859 7,037 4.0%
Energy intensity
{thousand Btu per 2009 dollar of GDP)
Delivered BNergy ... oo ee it et var e 4.47 4.53 3.93 3.49 3.13 283 2.56 “2.1%
Total ENBIGY ... e 6.14 6.18 536 4.79 431 3.90 3.54 -2.0%
Price indices
GDP chain-type price index (2009=1.000)............. 1.05 1.07 1.24 1.31 1.43 1.57 1.73 1.8%
Consumer price index (1982-4=1.00)
A-UDAN e e 2.30 2.33 263 2.89 3.18 354 3.95 2.0%
Energy commodities and services ...................... 2.468 2.44 2.55 2.98 3.42 4.03 4,85 26%
Wholesale price index (1982=1.00)
All cotmmedities. ... 2,02 2.03 2.25 2.47 2.1 3.02 3.39 1.9%
Fuel and power................. 212 2.12 2.26 2.67 3.08 3.69 4.56 2.9%
Metals and metal products.................... 2.20 214 2.43 262 2.85 313 3.42 1.8%
Industrial commodities excluding energy ............ 1.94 1.96 222 2.40 261 285 3.12 1.7%
Interest rates {percent, notinal)
Fedaral funds rate.........cccooovveiieeciin e 0.14 D.41 3.40 3.86 3.69 3.76 4.04 --
10-year treasury note. 1.80 2.35 4,12 4.14 428 441 4.63 --
AA utility bond rate.......oc.ece v OO 3.83 4.24 6.15 6.06 6.33 6.47 6.71 --
Value of shipments (billion 2009 dollars)
Nen-industrial and service sectors....................... 23,980 24398 28,468 32,023 34968 37,767 40,814 1.9%
Total industral ..........coieiievcecrinenn, 6,822 7,004 8,467 9,212 9,870 10814 11,463 1.8%
Agriculture, mining, and construction.................. 1,813 1,858 2,344 2441 2,540 2,601 2,742 1.4%
Manufacturing .........ccccoovireecmeceinne e 5,009 5,146 6,123 B,771 7,330 8,012 8,751 2.0%
Energy-intensive 1,675 1,685 1,946 2,084 2,168 2,237 2,317 1.2%
Non-energy-intensive..........cceoiv e 3,334 3,481 4,177 4,687 5,182 5776 6,433 2.3%
Total shipments 30,810 31,402 36935 41,235 44,838 48,380 52,277 1.9%
Population and employment {millions)
Population, with armed forces overseas............... 315 317 334 347 359 370 380 0.7%
Population, aged 16 and over.................. 249 251 267 277 288 298 307 0.7%
Population, aged 65 and over. 43 45 58 65 73 78 80 2.2%
Employment, nonfarm.............. 134 136 149 164 159 163 169 0.8%
Employment, manufacturing .......cc.....ooveveeee. e 1.8 11.9 1.8 11.3 10.7 10.3 97 -0.7%
Key labor indicators
Labor foree (milions) ..., 155 166 166 170 174 179 185 0.6%
Nonfam labor productivity (2009=1.00} 1.05 1.05 1.20 1.34 1.48 1.62 1.78 2.0%
Unemployment rate (percent) .....oocooeiniceie 8.08 7.35 540 4.96 5.03 5.02 4,85 --
Key indicators for energy demand
Real disposable personal income ... 11,676 11,651 14,411 16,318 18487 20610 22957 2.5%
Housing starts (millions) 0.84 0.99 1.69 1.70 1.66 1.62 1.62 1.8%
Commercial flcorspace (billion square feet)..._...... 82.3 828 89.0 941 98.4 103.2 109.1 1.0%
Unit sales of light-duty vehicles {millions) .............. 144 155 17.0 17.2 17.5 17.7 18.2 0.6%

GDP = Gross domestic product.
Btu = British thermal unit.
- - = Not applicable.

Sources: 2012 and 2013: IHS Economics, Industy and Employment models, November 2014, Projections: U.S. Enargy Information Administration,
AEO2015 National Energy Medeling System run REF2045.D021915A.
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Table A21. International petroleum and other liquids supply, disposition, and prices

(million barrels per day, unless otherwise noted)

Reference vase

Reference case Annual
Supply, disposition, and prices 2&’;”2’&0
2012 2013 2020 2025 2030 2035 2040 {percent)
Crude oil spot prices
(2013 dollars per barrel)
BIENL...coiuiiuiirer e sierest s eeress st ceree s st 113 109 79 91 106 122 141 1.0%
West Texas Intermediate 96 98 73 85 99 116 136 1.2%
{nominal dollars per barrel)
Brent. ..o e e 112 109 80 112 142 180 229 2.8%
West Texas Intesmediate..........ooooeiiiiiinecnn. 94 98 83 108 133 171 220 3.0%
Petroleum and other liguids consumption’
QECD
United States (50 states) ...........c.ccoremiimerenicnnne 18.47 18.95 19.65 19.61 19.41 19.29 19.27 0.1%
United States teritories .. 0.29 0.30 0.31 .32 0.34 0.36 0.38 1.0%
Canada ..........ooovveeene 2.29 229 2.3 2.25 221 217 214 -0.3%
Mexico and Chile.. 2.50 246 271 2.78 2.80 2.83 2.92 0.6%
QECD Europe?® ..... 14.07 13.96 14.20 14.15 14.09 14.03 14.12 0.0%
Japan............. 4.73 4.56 427 4.18 403 386 3.65 -0.8%
South Korea........c.cooeervviman 241 243 2.58 2.57 253 2.46 240 0.0%
Australia and New Zealand.... 117 1.16 1.16 1.12 1.11 1.1 1.15 -0.1%
Total QECD consumption ............... PRSI 4593 46.14 47.20 46.97 46.52 46.10 46,04 0.0%
Non-OECD
RUSSIA....ooveeeirie ettt e renrsen e 3.20 3.30 331 3.24 3.23 3.17 3.01 -0.3%
Other Europe and Eurasia®. 2.00 2.08 222 228 2.39 2.50 2.59 0.9%
CRINA e 10.29 10.67 13.13 14.75 17.03 18.92 20.19 2.4%
Q@ ..o e e 3.63 3.70 4.30 4.89 5.52 6.13 6.79 2.3%
Other Asia® 7.3% 7.37 a.08 10.69 12.35 14.20 16.49 3.0%
Middle East 7.32 7.61 8.40 8.81 9.56 10.28 11.13 1.4%
AfFICA e 3.36 342 3.93 4.28 478 5.39 6.18 2.2%
BFaZil. oo vt 293 3.11 333 3.44 374 4.09 4.50 1.4%
Cther Central and South America.. 3.36 3.38 3.49 3.55 3.72 3.90 4,15 0.8%
Total non-OECD consumption.......cewverermanee 43.41 44.60 51.20 55,92 $2.31 68.58 75.01 1.9%
Total consumption.............. 89.3 90.7 98.4 102.9 108.8 1147 121.0 11%
Patroleum and other liquids production
OPEC*
Middte East......ccceevivieeereverineens 26.29 26.32 24,56 26.23 29.34 3312 36.14 1.2%
North Africa.. 3.37 2.90 3.51 3.56 367 3.85 4.06 1.3%
West Africa ... 440 426 5.00 518 5.24 533 543 0.9%
South Amenica ..........c....... 2.99 3. 310 316 3.27 3.49 3.79 0.9%
Total OPEC production ..........cere.. 37.05 36.49 36.16 38.10 4153 45,79 49.42 11%
Non-OPEC
OECD
United States (50 states) ... 11.04 12.64 16.92 16.74 16.52 15.84 15.89 0.8%
Canada ............ 4.00 415 5.05 568 6.26 6.61 6.76 1.8%
Mexico and Chile 2.96 2.94 2.93 312 3.32 352 379 0.9%
OECD Europe® ......... 4.04 3.88 335 3.06 2.98 297 3.19 -0.7%
Japan and South Korea..... 0.18 0.18 0.17 017 0.18 0.18 0.18 0.1%
Australia and New Zealand... 0.57 0.49 0.50 0.80 0.86 0.91 .96 25%
Total OECD production ..........ceeiesuseseerss 22.80 24.29 29.03 29.58 3012 30.03 30.77 0.9%
Non-OECD
RUSSIA. ..o 10.52 10.50 1071 10.78 11.22 11.81 12,18 0.5%
Other Europe and Euragia® 3.20 327 aH 4.14 442 4.70 518 1.7%
China .............. et e s bbb e 4.39 4.48 511 5.46 5.66 5.75 584 1.0%
Other Asia® .. “ 3.88 3.82 385 3.72 3.67 3.71 4.01 0.2%
Middle East.. 1.31 1.20 1.03 0.93 0.85 0.78 0.77 -1.6%
Africa 231 241 2.70 2.86 294 3.03 3.33 1.2%
Brazil.......ccoooiiie e 261 273 3.70 4.56 5.43 5.90 6.12 3.0%
Other Central and South America . 217 221 27 276 297 3.16 347 1.7%
Total non-OECD production .........cveereeee- 30.38 30.63 33.21 3522 3717 38.85 40.88 1.1%
Total petroleum and other liguids production ..... 90.2 o914 o984 1029 1088 1147 4214 1.0%
OPEC market share (percent) ... vviieccnnns 411 39.9 36.7 37.0 38.2 39.9 40.8 --
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Neference case

Table A21. International petroleum and other liquids supply, disposition, and prices (continued)
(million barrels per day, unless otherwise noted)

Reference case Annual
growth
2013-2040
2012 2013 2020 2025 2030 2038 2040 {percent)

Supply, dispasition, and prices

Selected world production subtotals:

Crude oil and equivalents®..............ccooviiveer s 77.35 77.93 82,19 85.20 89.77 94.33 99.09 0.9%
Tight oil....... . 2863 3.62 7.49 8.31 9.16 0.82 10.15 3.9%
Bitumen’ ... 1.94 2.11 3.00 3.52 3.95 4.21 4.28 2.6%-

Refinery processing gain®.... 2.37 2.40 2.42 2.61 2.74 2.88 2.97 0.8%

Natural gas plant liquids ...... . 9.11 9.36 11.28 11.93 12.42 12.93 13.79 1.4%

Liquids from renewable sources® ... 1.93 2.14 2.56 2.92 3,36 3.78 4.22 2.5%

Liquids rom coal®™...........oooovreceecsrsreeee e 0.21 0.21 0.33 0.51 0.69 0.87 1.05 6.2%

Liquids from natural gas™. . 0.14 0.24 0.33 0.43 0.51 0.57 0.61 3.5%

Liquids from kerogen™...........c..ooovurccmirrrnrncnnns 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.7%

Crude oil production®
OPEC®
MAAE EBSE...o..oceevece e et 2324 2313 2120 2266 2559  29.11 31.79 1.2%
North Africa... ) 2.91 2.43 2.93 2.93 2.92 2.93 2.96 0.7%
West AfFICR v reee 4.34 4.20 4.89 5.05 513 5.21 520 0.9%
South America 2.80 2.82 2.86 2,88 2.98 3.20 3.48 0.8%
Total OPEC production 3330 3260  31.89 33.51 3662 4046 4352 1.1%
Non-OPEC
OECD

United States (50 states) 7.54 8.90 11.58 11.28 11.01 10.37 10.41 0.6%
Canada .......cooooerreeceenne 3.28 3.42 435 4.93 5.48 5.83 5.92 2.0%
Mexico and Chile ..... 2.61 2.58 261 2.81 3.00 3.22 3.45 1.1%
OECD Europe® ........ . 2.99 2.82 2.17 1.80 1.66 1.58 1.69 -1.9%
Japan and South Korea..................... . 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -1.6%
Australia and New Zealand................ 0,45 0.37 0.47 0.61 0.67 0.7 0.15 2. 7%

Total QECD production ..........c..oeee- Cesanens 16.87 18.10 21.18 21.44 21.83 21.11 22.23 0.8%

Non-OECD

10.04 10.02 10.15 1011 10.42 10.85 11.10 0.4%
2.85 3.05 3.18 383 4.03 4.21 4.66 1.68%
4.07 4.16 4.54 4.68 4.56 4.36 4.13 0.0%

Other Asia™ ....... 3.14 3.04 2.94 263 2.45 2.38 247 0.8%
Middle East . 1.26 1.16 1.00 0.90 0.82 0.76 0.74 -1.6%
ATICR v i.88 1.97 2.18 2.3 2.38 245 2.70 1.2%
Brazil......co.ooooioeoiiceeieie e 2.08 202 2.87 3.50 4.16 4.47 480 3.1%
Other Central and South America... . 1.77 1.81 225 229 2.4% 267 2.94 1.8%
Total non-OECD production ........ 2718 27.24 29.94 30.2§ 31.32 32.15 33.35 0.8%

Total crude oil production® ...........cceiressosrenens 77.3 77.9 82.2 85.2 89.8 94.3 9981 0.9%

OPEC market share (percent} .., 43.1 41.8 38.8 393 40.8 42.9 43.9 --

‘Estimated consumption. Includes bolh OPEC and non-OPEC consumers in the regional breakdown.

20ECD Eurcpe = Austria, Belgium, Czech Republic, Denmark, Estonia, Finland, France, Gemmany, Greece, Hungary, lceland, Ireland, Israel, Italy,
Luxembourg, the Netherdands, Norway, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, Switzertand, Turkey, and the United Kingdom.

¥Other Europe and Eurasia = Albania, Armenia, Azerbaijan, Belars, Bosnia and Herzegovina, Butgaria, Croatia, Georgia, Kazakhstan, Kosovo, Kyrgyzstan,
Latvia, Lithuania, Macedonia, Malta, Moldova, Montenegro, Romania, Serbia, Tajikistan, Turkmenistan, Ukraine, and Uzbekistan.

*0ther Asia = Afghanistan, Banglagdesh, Bhutan, Brunel, Cambodia (Kampuchea), Fiji, French Polynesia, Guam, Hong Kong, India (for production), Indonesia,
Kiribati, Laos, Malaysia, Macau, Maldives, Mongolia, Myanmar (Bun'na?. Mauru, Nepal, New Caledonia, Niue, North Korea, Pakistan, Papua New Guinea,
Philippines, Samoa, Singapore, Solemon Islands, 5n Lanka, Talwan, Thailand, Tonga, Vanuatu, and Vietnam, X }

°QPEC = Organization of the Petroleum Exporting Countries = Algeria, Angola, Ecuador, Iran, Irag, Kuwalt, Libya, Nigeria, Qatar, Saudi Arabia, the United Arab
Emirates, and Venezueta.

“Includes crude oif, lease condensate, tight cil {shale cil), extra-heavy oil, and bitumen (oil sands).

Mncludes diluted and upgraded/synthetic bitumen (syncrude). - ! i

*The volumetric amount by which total output is greater than input due to the processing of crude il inte products which, in total, have a lower spetific gravity
than the crude ofl processed.

YIncludes liquids produced from energy crops.

Yincludes liquids converted from coal'via the Fischer-Tropsch coal-to-liquids process.

“includes liquids converted from natural gas via the Fischer-Tropsch gas—lo—liquids process.

Zincludes liquids produced from kerogen {oil shale, not to be confused with tight oil (shale oif}).

OECB T Orglgniﬁiion for Economic Gooperation and Development.

- - = Not applicable.

Note: Totals may not equal sum of components due to independent rounding. Daia for 2012 and 2013 are mode! results and may differ from official EJA data
reports.

ps:nurces: 2012 and 2013 Brent and West Texas Intermediate crude oil spot prices: Thomson Reuters. 2012 quaniiies derived from: Energy Information
Administration (EIA), International Energy Slatistics database as of September 2014, 2013 quantities and prejections: EIA, AEG2015 National Energy
Modeling System run REF2015.0021915A and EIA, Generate World Oil Balance application.
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Appendix B
Economic growth case comparisons

Table B1. Total energy supply, disposition, and price summary
{quadrillion Btu per year, unless otherwise noted)

Projections
2020 2030 2040

Supply, disposition, and prices 2013 Low High Low High Low High
economlc | Reference [ economic | economic | Reference | economic | aconomic | Reference | economic

growth growth | growth growth | growth growth

Production

Crude oil and lease condensate 15.6 222 222 222 208 211 213 194 19.9 203
Natural gas plant liquids.... 3.6 5.4 55 5.5 56 5.7 5.8 54 55 5.7

251 28.2 298 30.0 326 33.9 353 355 36.4 37.7
200 20.8 21.7 220 218 225 23.0 217 228 235

Nuclear / uranium?..... 8.3 84 8.4 8.4 8.5 8.5 8.6 85 8.7 95
Convemlonal hydroelectnc power 25 238 2.8 28 28 28 28 28 2.8 28
Biomass®. rerereetins 4.2 4.5 44 4.5 4.4 4.6 5.0 45 5.0 6.0
Other renewable energy 23 3.2 3.2 3.4 35 3.8 4.2 37 4.6 6.7
Other®.... 13 0.8 Q9 09 0.8 Q.8 10 0.9 10 10
Total §2.7 97.4 987 99.7 100.7 103.7 107.0 102.3 106.6 113.3
Imports
Crude oil... 17.0 12.8 136 14.3 13.9 15.7 17.3 5.6 182 20.7
Petroleum and other ltquuds 43 4.5 448 486 43 4.4 45 4.4 4.1 46
Natural gas 2.9 1.8 19 2.0 14 16 17 1.6 1.7 1.9
Cther impons'...... 0.3 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Total 24.5 19.3 20.2 21.0 19.7 21.7 23.5 21.3 24.1 27.3
Exports
Petroleum and other riquids° 7.3 111 1.2 11.1 127 12.6 126 13.7 137 13.7
Natural gas™ ...........occvennnen. 16 4.5 45 4.1 6.8 6.4 5.9 8.1 7.4 67
L0 | T SR RN 29 2.5 2.5 25 33 3.3 33 3.5 3.5 3.5
Total 11.7 181 18.1 17.7 22.8 224 21.7 253 246 23.9
Discrepancy™ -1.6 0.1 0.1 0.1 0.1 0.2 0.2 0.3 6.3 04

Consumption

Petroleumn and other liquids®... 359 36.2 37.1 37.9 34.1 385 385 32.9 36.2 38.8

26.9 26.4 26.8 27.7 27.0 28.8 30.9 28.6 30.5 327

MNatural gas.....
Coal®............. 18.0 183 19.2 19.5 184 19.2 19.6 18.1 15,0 19.9
Nuclear / uranium? ... 8.3 B.4 8.4 8.4 8.5 8.5 8.6 8.5 8.7 95
Conventlonal hydroelectric power._...... 2.5 28 28 28 28 2.8 28 28 28 2.8
Biomass™ 2.9 3.0 3.0 31 2.9 3.2 35 31 3.5 4.4
Other tenewable e'nergy‘ 23 32 3.2 3.4 36 3.6 42 37 46 67
Other'® 0.4 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.4
‘Fotal 97.1 98.7 100.8 103.1 97.5 102.9 108.5 98.0 106.7 116.2
Prices {2013 dollars per unit)
Crude oil spot prices (doﬂars per barrel)
Brent... 109 78 78 80 104 106 108 138 141 145
West Texas Inlermedrate 498 72 73 74 97 99 102 132 136 149
Natural gas at Henry Hub
(dollars per million BIUY ........coooviceeeeicveiieinnenns 373 4.53 4,88 5.03 5.43 5.69 6.02 746 7.85 8.45
Coal {dollars per ton)
at the minemouth™........ccc.cccccovnecrrirmne 37.2 37.5 37.9 38.0 436 43.7 44.1 49.0 492 50.3

Coal (doftars per million Btu)
at the minemouth™ 1.84 1.86 1.88 1.89 217 2.18 2.20 2.43 2.44 2,49

Average end-use" 2.50 2.50 2.54 2.56 2.81 2.84 2.88 3.06 3.09 3.18
Average eleclricity {cents per kilowatthour).. 10.1 0.3 10.5 10.6 0.7 1.5 1.4 11.4 1.8 123
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Leonomic growilt case compuarisons

Table B1. Total energy supply, disposition, and price summary (continued)
{quadrillion Btu per year, unless otherwise noted)

Prejections
2020 2030 2040
Supply, disposition, and prices 2013 Low High Low High Low High
economic | Reference | economic | economic | Reference | sconomic | economic | Reference | economle
growth growth | growth growth 1 growth growth
Prices (nominal dollars per unit)

Crude oil spot prices (dollars per barrel)

Brent.....oooovoieree e 109 95 a0 90 178 142 139 345 229 224

West Texas intermediale 98 &7 88 83 168 133 132 331 220 216
Natural gas at Henry Hub
{dollars per million Btu) ... 3.73 547 5.54 5.68 9.36 7.83 7.77 18.71 12,73 13.03
Coal (dollars per ton)

atthe minemouth™ .....c..oooocorrnerrrenrionee. 37.2 452 43.0 428 75.0 586 570 1229 79.8 77.6

Coal (dollars per million Bty)
at the minemouth™® .. 1.84 225 2.14 2.13 373 2.92 2.84 6.09 3.96 3.85

Average end-use" . 2.50 3.02 2.88 2.89 4.84 5.81 3.71 7.67 5.00 4.90
Average electricity (cents per kilowatthour).,, 10.1 12.4 118 11.9 18.4 14.8 144 28.6 19.2 18.9

Includes waste coal.
*These values represent the energy obtained from uranium when it is used in ight water reactars.  The total energy content of uranium is much larger, but altemative
pracasses are required to take advantage of it. o .
T I]nclu%e? grad-o?lnnected electricity from wood and wood waste; biomass, such as com, used for liquid fuels production; and non-electric energy demand from wood, Referto
able A17 for detalls.

Includes grid-connected electricity from landfill gas; biogenic municipal waste; wind; photovoltaic and selar thermal sources; and non-electric energ{y from renewable sources,
such as active and passive solar systems. Excludes electrcity imports using renewable sources and nonmarketed renewable energy.  See Table A17 for selscted nonmarketed
residantial and comimendial renawable ener?y data.

:lncludes nonsbiogenic municipal waste, liquid hyt’i.ll;omgen. methanol, and some domestic inputs to refineries.

Jincludas imports of finished petroleum products, unfitished oils, alcohals, ethers, blending components, and renewable fuets such as ethanol.

nlncludes imports of liquefied natural gas that are ater re-axporied.

Jncludes coal, coal coke (ret), and electricily (net), Excludes impets of fuel used in nuclear power plants.

1lnc:luc!es crude oil, petroleum products, ethancl, and biodiesel.

Vincludes re-exported liquefied natural gas.

1‘Ba|ancing item. includes unaccounted for supply, losses, gains, and net storage withdrawals, : X

“Estimated consumption. Includes petroleum-derived fuels and non-petroleum derived fuels, such as ethano! and biodiese, and coat-based synthetic liquids. Petroleum
coke, which is a solid, is included.  Also included are hydrocarbon gas liquids and crude oil consumed as a fuel. Refer to Table A17 for detailed renewable liquid fusis
consumption.

5 s coaf comvenied to coal-based symihetic liquids and natural gas.

Mincludes grid-connected slectricity from wood and wood waste, non-electric energy from wood, and biofusls heat and coproducts used in the production of liquid fuels, but
excludes the energy content of the liquid fuels, L

1‘lndudes ron-biogenic municipal waste, liquid hydrogen, and net electricity imports. §

“ncludes remmed prices for both open market and captive mines.  Prices weighted by preduction, which differs from average minemouth prices published in EIA data reporis
whre it is welghted by reported sales. .

prices weighted by consumption; weighted average excludes export free-alongside-ship (f.a.5.) prices.

Btu = British thermal unit, )

Note: Totals may not equal sum of components dua to ind:rendant rounding. Data for 2013 are model results and may differ from official EVA data reports.

Sources: 2013 natural gas supply values: U.S. Energy Lnformation Administration (EIA), Natural Gas Monihly, DOE/EIA-0130(2014/07) (Washington, DC, July 2014},

2013 coal minemouth and delivered coal prices: EIA, Annual Coal Report 2013, DQE/EIA-0584(2013) (Washington, DC, January 2015). 2013 petroleum suﬂpl values: EIA,
Petroleum Supply Annual 2013, DOE/EIA-D340(2013)/1 (Washington, DC, September 20;}%. 2013 crude oll spot prices and natura) gas sg)ot price at Henrg ub: Thomson
Reutars. Other 2013 coal values: Quarterly Coal Repont, anger-beoemberzma_ DOE/EIAD123(2013/40Q) éWasmngtgn. DC, March 2014).  Other 2013 values:  ELA,
Monthly Energy Review, DOE/EIA-DD35(2014/11) (Washington, DG, November 2014).  Projections: EIA, AECG2015 National Energy Modeling System runs
LOWMACRO.L021915A, REF2015.0021915A, and HIGHMACRO.DO21915A,
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Leonomic growth case comparisons

Table B2. Energy consumption by sector and source
(quadriilion Btu per year, unless otherwise noted)

Projections
2020 2030 2040

Sector and source 2013 Low High Low High Low High
economic | Reference | economic | economic | Reference | economic | economic | Reference | economic

growth growth | growth growth | arowth arowth

Energy consumption
Residential

Propans ... e 0.43 0.32 0.32 0.33 0.27 0.28 0,30 0.23 0.25 0.28
Kerosene ... 0.01 0.01 0.1 0.01 0.00 0.M 0,01 0.00 0.00 0.00
Distillate fue! OII 0.50 0.40 0.40 0.40 0.31 0.31 0.31 0.24 0.24 0.24

Petroleum and other liquids subtotal 0.93 073 0.73 0.74 0.58 0.59 062 0.47 0.49 0.53
Natural s ... e . 5.05 4.59 4.63 4.70 4.32 4.52 4.76 3.98 4.31 4.67
Renewable energy’.. 0.58 0.41 0.41 0.42 0.36 0.38 0.32 0.34 0.35 0.37
Electricity ... 4.75 4.77 4.86 5.00 4.82 5.08 5.50 4.98 542 6.07
11.32 10.50 10.63 10.85 10.09 10.57 11.26 9.74 10.57 1164

Delivered energy
Electricity related 165865 ........coueeevveranenn 9.79 9.57 9.75 9.97 9.56 9.91 10.52 9.80 10.33 11.51
Total 21.10 20.07 20.38 20.82 19.66 2048 21.78 19.35  20.91 2315
Commercial
Propane ............ Q.15 018 016 .16 017 017 017 0.18 0.18 0.18
Motor gasoline’. 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.06 0.08
Kerosene ... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.60
Distillate fuet oil. 0.37 .34 0.34 0.34 0.31 0.30 0.30 Q27 0.27 .27
Residual fuel oil..... 0.03 0.07 0.07 0.07 0.07 Q.07 0.07 0.06 Q.06 0.07
Petroleum and cther liquids subtotal....... 0.59 0.62 0.62 0.62 Q.60 0.60 0.60 0.57 0.58 0.59
Natural gas .. TR 337 332 3.30 3.29 3.38 343 348 3.62 XA 375
Coal .. 0.04 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Renewab!e energy’ 0.12 0.12 012 .12 .12 0.12 0.2 0.12 0.12 0.12
Electricity ... 4.57 482 482 483 517 519 5.27 559 566 577
Deiivered energy.... 8.69 8.92 8.90 891 9.31 9.38 9.48 9.95 10.12 10.27
Electricity related losses 8.42 9.66 9.68 9,64 10.24 10,13 10.07 10.83 10.80 10,93
Fotal 18.10 18.58 1868 18.55 19.66 1952 1956 2078 2092 21.20
Industriat*
Liqusfied petroleum gases and other® ... 2.5% 313 3.20 323 351 372 3 3.60 387 376

0.25 0.25 Q.26 0.27 0.24 0.25 0.27 0.23 0.25 0.26
1.31 1.33 1.42 1.48 1.24 1.36 1.48 1.21 1.35 1.51
0.06 0.11 0.10 0.13 0.12 013 0.14 0.11 0.13 0.15
0.74 0.94 0.95 0.98 1.07 1.14 1.17 1.16 1.20 1.23
352 3.53 3.67 3.90 3.42 3.83 4.20 3.44 3.99 4.56
8.40 9230 9.61 9.96 8.59 10.44 11.08 9.76 10.59 11.48

Motor gascline?.....
Distillate fuel oil..
Residual fuel oil.....
Petrochemical feedstocks
Other petroleum?®...
Petroleurn and other hqwds subtotal.

Natural gas ... 7.62 8.04 8.33 B.46 8.04 865 9.17 8.13 8,90 9.83
Natural-gas—to—hquads heat and puwer 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lease and plant fuel” 1.52 1.86 1.87 1.85 2.09 210 2.12 2.2¢ 2.29 2.33

9.14 2.89 10.20 10,31 10.12 10.75 11.29 10.42 11.19 12,18
0.62 0.55 0.61 0.65 0.49 0.56 0.66 0.43 0.51 0.69
6.88 0.89 0.93 1.00 0.87 0.88 1.09 0.87 0.68 1.25

Natural gas subtotal..
Metallurgical coal ...
Other industrial coal.....

Coakto-fiquids heat and power .. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Net coal coke imports ......... -0.02 0.00 0.00 0.01 -0.08 -0.03 -0.03 -0.05 -0.06 -0.07
Coal subtotal... 1.48 1.44 1.54 1.65 1.33 1.48 1.72 1.25 1.44 1.86

0.72 0.80 0.80 0.81 0.80 0.80 0.81 0.80 0.86 0.869

Biofuels heat and coproducts..

Renewable energy®.... 1.48 1.47 1.53 1.64 1.a7 1.59 1.87 1.34 1.63 223

Electricity ... 3.28 3,58 3.74 3.99 3.58 4.04 4,49 3.60 4,12 488
Delivered: energy 2448 2648 2742 2835 2680 2910 3t27 2747 2982 3350

Electricity related losses ... 6.72 717 7.51 7.95 7.1 7.88 8.59 6.96 7.85 9.26
Total 31.20 3365 3493 3630 3391 3698 3086 3413 3768 4276
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_Econoniic growth case comparisons

Table B2. Energy consumption by sector and source: (contlnued)
{quadrillion Btu per year, unless otherwise noted)

Projections
2020 2030 2040
Sector and source a3 High | Low Hoh | Low High
economic } Reference } economic § economic } Reference | economic | economic | Reference{ economic
growth growth | growth growth | growth growth
Transportation
Propane............... 0.05 0.04 0.04 0.04 0.05 0.05 Q.06 0.06 0.07 0.08
Motor gasoline?... 15.94 15.26 15.35 15.42 1275 13.30 13.57 11.28 12.55 13.19
of which: E85°. 0.02 0.03 0.03 0.03 0.26 0.20 0.19 0.28 0.28 a.30
Jetfuel™ ... 2.80 2.95 3.01 3.07 3.27 3.40 3.54 351 3.64 3.79
Distillate fuel oil"" 6.50 691 7.35 737 6.93 776 879 6.48 797 1001
Residual fuel oil.............c.ooeeeeciiinincceeens 0.57 0.35 0.35 0.35 0.36 0.36 0.36 0.36 0.36 0.37
Cther petro1eum 0.15 0.18 0.16 0.18 0.1¢ 0.16 0.16 0.16 Q.18 0.16
Petroleum and other I|qu1ds subbcdat. - 26.00 25,68 26.27 2682 23.52 25.03 2648 22.25 24.76 27.61
Pipeline fuel natural gas... 0.88 0.84 0.85 0.87 0.91 0.94 0.88 0.93 0.96 1.00
Compressed / I:quefed natural gas 0.05 0.06 0.07 0.08 0.16 0.17 0.18 0.68 0.7 0.80
Liquid hydrogen ... 0.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Electricity ........... 0.02 0.03 0.03 0.03 0.04 0.04 0.04 0.06 0.06 0.06
Delivered energy 26.96 26.61 27.22 27.79 24,63 26.18 27.67 23.93 26.49 29.87
Efeciricity related I088€5 .....ccovveceviciecnenee. 0.05 0.06 0.06 0.06 0.08 0.08 0.08 a.11 0.12 G612
Total 27.01 26.67 27.29 27.85 2471 26.27 27.76 24,04 26.61 29.69
Unspecified sector™ 027 030 034 037 HM 037 045 030 038 056
Delivered energy consumption for all
sectors
Liquefied petroleum gases and other® ,...... 314 366 373 3.76 400 423 4.35 408 417 4314
Motor gasolinez......... 16.36 15.69 15.79 15,86 13.15 13.72 14.00 11.66 12.86 13.62
of which: EB85° ... 0.02 0,03 0.03 0.03 0.26 0.20 0.19 0.28 0.28 0.30
Jet fuel™ 297 3.3 3.20 3.26 347 3.61 3.75 3.73 3.86 4.03
Kerosene ..... 0.01 0.01 0.01 0.01 .01 0.01 001 0,01 0.01 0.01
Distillate fuel oi 810 8.37 8.86 9.28 817 9.05 10.11 7.99 9.13 11.15
Residual fuel oil.. 0.85 0.563 0.53 0.55 0.54 0.56 0,67 0.54 0.56 0.58
Petrochemical fee stoc! 0.74 0.94 0.95 0.08 1.07 1.14 117 1.16 1.20 1.23
Other petroleum . 3.67 3.68 3.82 4.06 3.57 3.98 436 369 4.15 472
Petroleum and other llqwds subfotal....... 35,65 38.02 36.88 3777 33.98 36.30 38,33 32.75 36.03 39.85
Natural gas ., 18,10 16.01 16.32 16.51 16.89 16.76 17.54 16.42 17.64 19.14
Natural-gas—to—hqmds heat and power - 0.00 0.00 0,00 0.00 0.00 0.00 0.60 0.00 0.00 Q.00
Lease and plant fuel” ... 1.52 1.85 1.87 1.85 2.09 21 212 2.29 2.29 2.33
Pipeline natural gas ... 0.88 0.84 0.85 0.87 0.91 0.94 0.98 0.93 0.96 1.00
Natural gas subtotal 18.50 18.70 19.05 19.23 18.89 19.80 20.64 19.64 2088 22.47
Metallurgical ceal ... 0.62 0.55 0.61 0,85 0.49 0.56 0.66 0.43 0.51 0.69
Other coal .., 0.92 0.94 0.98 1.04 0.91 1.00 1.14 0.82 1.04 1.30
Coal-to-liquids heat and power 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Net coal coke imports ... -0.02 0.00 0.00 0.01 -0.03 -0.03 -0.03 -0.05 -0.06 -0.07
Coal subtotal.............. 1.52 149 1.59 1.69 1.38 1.83 177 1.30 1.49 1.91
Eiofuels heat and coproducts.. 0,72 0.80 0.8D 0.81 0.80 0.8p 0.81 0.80 0.88 0.89
Renewable energy'® 2.18 2.00 2.06 217 1.85 2.09 2.38 1.80 210 272
Liquigt hydrogen ..... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Electricity ..... 12.60 13.20 13.45 13.85 13.61 14.35 15.30 14.20 15.25 16.78
Delivered energy..... 7117 7221 73.84 76.52 70.62 7487 79.23 70.49 76.62 84.44
Electricity related losses ...... 25.97 26.45 27.00 2762 26,99 28.01 2827 27.51 29.10 31.81
Total a97.14 98.67 10084 10315 97.52 102.87 108.50 97.99 105673 116.25
Electric ;:n:)wer16 .
Distillate fuel oil.. 0.05 0.09 0.09 0.09 0.08 0.08 0.09 0.08 0.08 0.08
Residual fuel Oll 0.21 0.08 0.08 0.09 0.08 0.09 Q.09 0.09 0.09 0.10
Petroleum and olher liquids sublotal.. 0.28 0.17 .17 0.18 0.17 0.17 0.18 0.17 0.18 0.18
Natural gas 8.36 7.66 7.80 8.42 8.14 9.03 10.24 8.97 9.81 10.23
Steam coal.. 16.49 1684 1759 1785 17.00 1763 1785  16.81 17.52 1795
Nuclear / uranium™ 8.27 8.42 8.42 8.42 g.46 847 B.57 8.46 8.73 954
Renewable energy 478 6.23 6.13 6.26 6.53 6.72 7.41 6.97 7.99 10.33
Non-biogenic mumcnpal waste ., 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23
Electricity imports... 0.18 0.11 ¢.11 0.11 0.08 010 010 0.11 0.11 .13
Total 38.57 39.66 4045 41.47 40.61 42.35 44.87 .71 44,36 48.59
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Table B2, Energy consumption by sector and source (continued)
(quadrillion Btu per year, unless otherwise noted)

Projections
2020 2030 2040
Sector and source 2013 Low High Low High Low High
aconemic | Reference | economic | economic | Refarence | economic | economic | Refarence | economic
growth growth | growth growth | growth growth
Totat energy consumption

Liquefied petroleum gases and other®........ 3.14 3.66 3.73 3.76 4.00 4.23 4.35 4.06 417 4,31
Motor gasoline2 “ 16.38 15.69 15,79 15.86 13.15 13.72 14.00 11,66 12,98 13.62
of which: EBS5°.. 0.02 0.03 0.03 0.03 0.26 0.20 ¢.19 0.29 0.28 0.30
Jetfual®, ... 2.97 3.13 3.20 3.26 3.47 3.81 3.75 3.73 3.86 4.03
Kerosene.... 0.01 0.0 o.m 0.01 0.01 0.01 0.01 0.01 0.01 0.0%
Distillate fuel oil . 8.1% 8.46 895 9.37 8.25 9.13 10.20 8.07 9.21 11.23

0.87 062 0.61 0.64 0.63 0.64 0.66 0.63 0.85 0.68
0.74 0.94 0.95 0.98 1.07 1.14 1.17 1.16 1.20 1.23

Residual fuel cil....
Petrochermical feedstocks .

Other petroleum™.... 367 3168 g2 4.06 3,57 3.98 4.38 3.59 415 4.72
Petrcleum and other liquids subtotal ., 3591 3618 3706 37.95 3415 3647 3850 3282 36321  39.84
Natural gas.......... 2446 2367 2412 2493 2403 2579 277 2539 2725  29.37

0.00 .00 0,00 Q.00 0.00 Q.00 0.00 0.00 0.00 Q.00
1.52 1.85 1.87 1.85 2.09 2.10 212 229 229 2.33
0.88 0.84 0.85 0.87 0.91 0.94 0.98 0.93 0.96 1.00
26.86  26.36 26.85 2765  27.03 28.83 3088 2861 30.50 32.70
0.62 0.55 0.61 0.65 0.49 0.56 0.66 0.43 0.51 0.69
17.41 17.78 1857 18.90 7.9 18.63 18.99 17.72 18.56 18.25
0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-0.02 0.00 0.00 0.04 -0.03 -0.03 -3.03 -0.05 -0.08 -0.07

Natural-gas-to-liguids heat and power
Lease and plant fuel...
Pipeline natural gas.....

Natural gas subtotal .
Metallurgical coal..
Other coal.............
Coal-to-liquids heat and power.
Net coal coke imports.....

Coal subtotal ......... 18.01 1832 19.18 19,55 18.37 19.16 19.61 18.10 19.01 19.87
Nudlear / uranium® 8.27 842 8.42 842 8.46 8.47 8.57 B.46 8.73 9.54
Biofueis heat and coproducts ... 0.72 0.80 0.80 0.81 0.80 0.80 0.81 0.80 0.38 0.88
Renewable energy™.... 6.96 8.23 8.19 8.44 8.38 8.81 9.79 8.77 10.09 13.05
Liguid hydrogen. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.00
Non-biogenic municipal waste 0.23 0,23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23
Electricity imports .....cccoveeeeoerrecreecrens e 0.18 0.1 o1 011 0.09 0.10 0.10 0.1 0.11 0.13

Total 9714 5867 10084 10346 9762 10287 10850 9789 10673 11625

Energy uese and related statistic
Delivered anergy use ............occcevcineicc e 7117 7221 7384 TEB2 7052 7487 79.23 7048 7662 B444
Total eNergy USe ..o iirem vt 97.14 9867 100.84 10345 9752 10287 10850 9799 10573 116.25
Ethanol consumed in motor gasoline and E85 1.12 112 1.12 113 1.12 1.12 1.14 1.18 127 1.34
Population (millions).............. 317 333 334 335 354 359 363 374 380 380

Gross domestic product (billion 2009 dollars). 15,710 17,747  18,80F 19,580 21,224 23894 26,146 25763 20,898 34,146
Carbon dioxide emissions (milion metric tons) 5405 5343 5499 5631 5210 5514 5791 5180 5549 5,979

"includes wood used for residential heating. See Table A4 and/or Table A17 for estimates of nonmarketed renewabla energy consumption for geothermal heat pumps, solar
thermal water heating, and electricity generation from wind and solar photovottaic sources.
,lncludes sthanol and ethers blended into gascline.
Excludes ethanol, Includes commercial sector consumption of wood and wood waste, landfifl gas, municipal waste, and other biomass for combined heat and power. See
ggga ASR:.ndlor Table A17 for estimates of nonmarketed renewable energy consumption for solar thermat water heating and slectricity generation from wind and solar
ovoltaic squrces.
:'im:ludas enesgy for combined heat and power planis that have a nonegulatory status, and small onsite genesating systems.
Includes ethane, naturat gasoline, and refinery olefins.
Yincludes pelroleum coke, asphalt, road i, [ubricants, still gas, and miscellaneous petroleum products.
’R?ﬂprasants nalural gas used in well, field, and lease operations, in natural gas processing plant machinery, and for liquefaction in export facifities,
tincludes WﬂSUngﬁDﬂ of energy produced from hydroelectiic, wood and wodd waste, municipal waste, and other biomass sources, Excludes ethanol in moler gasoline.
®E85 refers to a blend of 85 percent othanal (renewable) and 15 percant metor gasoline (nonfenewable). Te addrass cold starting issues, the percentage of ethanc! varies
seasonally. The annual average ethancl content of 74 percent is used for this forecast.
Vinciudes only kerosens ozpe.
’;Daesel fuel for on- and off- road use.
“lncrudas aviation gasoline and iubricants,
wRepresents consumption unattributed to the Sectors ebove. i i \
Loinciudes aviation gascline, patrofeum coke, asphalt, road oil, lubricants, still gas, and miscellanegus patroleum products.
Inciudes electricity generated for sale to the gnd and for own use from renewable sources, and non-electnc eneﬁy from renewable sources. Exciudes ethanol and
nenmarketed renewable energy consumption for geothermal heat pumps, buildings photovoltaic systems, and solar thermal water heaters.
"Inc!udes consumption of energy by electsicity-only and combined heal and power plants that Rave a regutatory status. '
These values represent the ener%g obtained from uranium when it is used in light water reactors.  The total energy content of uranium is much larger, but alternative
progasses are required 10 lake advantage of it. . i
I?ec‘l:lt.vniie_f conventional hydroelectric, gectharmal, wood and wood waste, bicgenic municipal wasts, other biomass, wind, photovoltaic, and sclar thermal sowces. Exciudes
net el ity imports.
s'lm:rudes conventional hydroglectric, gecthermal, wood and wood waste, biogenic municipal waste, other biomass, wind, photovoltaic, and selar thermal sources.  Excludes
eih&nol, %g{\em a:maﬁrts. and nonmarketed renewable energy consiimption for geothermal heat pumps, buildings photoveltaic systemns, and selar thermal water heaters.
M= A unit.
Note; Intludes estimated consumption for petroleurn and other liquids. Totals may not equal sum of componants due to independent rounding. Data for 2013 are model
results and may differ from official EIA datare A
Sources: 2013 consumption based on: LS. Enaﬁ;g Information Adminisiralion (EIA), Monftly Energy Review, DOEIEIA-Q035{2014/11) (Washington, DC, November
20143;1 2013 population and gross domastic uct THS Ecoromics, ndusiry and Et;!glo ment models, November 2014. 2013 carbon dicxide emissions and emission lactors:
EIA, Monthly Energy Review, DOE/EIA-O035(2014111 ‘ashington, DC, November 2014).  Projections: ElA, AEQZ015 National Enargy Modaling System runs
LOWMACRU.DQ219154A, REF2015.D021915A, and HIGHMACRO.D021915A,
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Table B3, Energy prices by sector and source

(2013 dollars per million Btu, unless otherwise noted)

U.S. Energy Information Administration | Annual Energy Outlook 2015

Projections
2020 2030 2040
Sector and source M o Wgh | Low High | Low High
economic | Reference | economic { economic { Reference | economic | economic | Referenice | economic
growth growth | growth growth | growth growth
Residential
Propane .............. 233 228 23.0 231 242 244 246 26.4 26.6 288
Distillate fuel oil .. 27.2 21.2 215 217 285 26.3 26.9 31.8 329 342
Natural gas............ 10.0 11 116 1.9 12.5 12.8 13.4 14.7 15.5 16.6
Electiicity ...t i, 358 7 378 8.0 387 40.0 40.1 41.2 424 437
Commercial
PrOPREANE .. ccovvre et ins s sis st e st e . 20.0 8.2 9.4 19.5 20.9 211 21.3 23.7 23.9 24.3
Distillate fuel oi 26.7 206 21.0 211 251 258 264 31.3 325 33.9
Residual fuel oi 221 i4.1 14.2 14.3 17.8 18.1 18.4 240 243 2490
Natural gas......... 8.1 9.1 9.6 9.8 10.3 10.4 108 2.1 12.6 134
BYCtGIY ..o 297 30.2 311 3186 31.2 326 321 33.0 345 383
industrial’
Propane ...... 203 104 19.6 19.8 21.2 215 217 24,2 245 249
Distillate fuel oj 273 20.9 212 214 255 26.1 267 318 327 34.2
Residual fuel of 20,0 13.2 133 13.4 16.9 17.2 17.6 231 238 231
Natural gas® 46 57 6.2 6.4 8.6 8.8 71 84 88 9.2
Metallurgical coal ...... 55 5.8 5.8 5.8 6.7 6.7 6.7 71 7.2 7.3
Other industrial coal .. 3.2 33 33 3.3 3.6 36 36 3.8 3.9 4.0
Coal to liquids .............. . - -- -- -- -- -- -- -- -~ --
EIECHICHY . ..c.oeiirce e eee e it eeeen et sae e me e, 20.2 20.7 213 2186 218 22,8 231 235 24.7 250
Transportation
Propane ............. 246 238 24.0 24.1 252 255 256 27.4 278 279
E85° ... 331 301 304 307 287 31.2 315 339 354 36.9
Motor gasoline 293 223 225 226 258 26.4 26.7 31.3 323 33.5
Jetfuel ... 21.8 15.8 16.1 16.3 20.7 21.3 22.0 27.4 28.3 29.7
Diesel tuel {distillate fue] oil)® 28.2 228 23.1 233 27.4 28.0 286 33.5 34.7 36.2
Residual fuel oil .. 18.3 1.4 1.7 119 15.0 15.4 15.8 19.8 20.3 21.0
Natural gas’ 176 17.2 i7.8 18.2 163 18.7 16.5 18,8 19.6 20.7
Electricity.. 28.5 29.3 30.2 31.0 315 329 33.2 34.5 36.0 37.7
Electric power®
Distillate fuel 0il ..o e, 24.0 185 188 18.9 22.8 23.6 24.2 291 30.2 316
Residual fug oil.. 18.9 11.3 115 1.5 15.0 15.4 157 21.3 21.6 21,3
Natural gas..... 4.4 49 54 56 6.0 6.2 6.6 7.9 8.3 8.7
Steam codl......... 2.3 2.3 2.4 2.4 2.7 27 27 29 2.9 3.0
Average price to all users®
Propane ...... 219 20.8 21.14 21.2 223 228 228 24.9 25.2 256
E85 ... 33.1 30.1 30.4 30.7 287 31.2 315 339 354 36.9
Metor gasoline‘ . 29.0 223 225 2286 25.8 264 26.7 313 323 335
Jetfuel ......... 21.8 16.8 16.1 16.3 20.7 213 22.0 274 28.3 297
Distillate fue! oi 27.9 223 2286 228 269 276 28.2 331 342 3538
Residual fuel oil.. 19.4 12.0 122 124 1586 16.0 16.5 211 215 21.8
Natural gas......... 6.1 7.0 7.5 76 8.0 82 8.5 10.0 10.5 111
Metallurgical coal 55 5.8 5.8 5.8 &7 8.7 67 71 7.2 7.3
Other coat 2.4 24 2.4 24 27 27 27 3.0 3.0 3.0
Coal to liquids ... . - -- -- -- -- -- -- .- --
Electricity............ 29.5 30.1 308 31.0 314 324 327 335 347 38.0
Non-renewable energy expenditures by
sactor (billion 2013 dollars)
Residential 243 244 254 262 255 276 300 277 3i1 358
Commercial.... 177 188 194 197 210 219 226 245 2589 277
Industrial’........... 224 247 264 279 286 323 356 344 389 454
Transportation.... 718 546 585 579 584 638 B87 687 ™ b22
Total non-renewable expenditures. 1,364 1,225 1,276 1,317 1,336 1,458 1,569 1,683 1,751 2,011
Transportation renewable expenditures........ 1 1 1 1 8 6 ] 10 10 11
Total expenditures ............... rveeree et tnirenran 1,364 1,226 1,277 1,318 1,344 1,462 1,675 1,662 1,761 2,023



Table B3. Energy prices by sector and source (continued)

(nominal dollars per million Btu, uniess otherwise noted)

Projections
2020 2030 2040
Sector and source 2013 Low High Tow High Low High
economic | Reference | economic | economic | Reference | sconomic | economlc | Reference | economic
growth growth | growth prowth 1 pgrowth grewth
Residential
Propane ............... 23.3 27.6 26.1 261 41.7 azs 3.8 66.3 43.1 415
Distillate fuel oil 27.2 256 24.4 24,5 44,0 353 348 79.7 53.3 52.8
Natural gas........... 10.0 134 132 134 2186 171 17.2 89 251 258
Electricity.............orviinaees 35.6 44.8 42.9 428 66.7 536 51.8 103.4 68.8 674
Commercial
Propane ..... 20.0 231 22,0 22.0 36.0 28.3 2786 59.4 38.8 375
Distillate fuel of 26.7 249 23.8 238 433 348 34.1 786 628 523
Residual fuel oil. 221 17.0 16.1 16.1 306 243 258 60.3 39.4 37.0
Natural gas.........c.cocrnt 8.1 11.0 10.8 1.1 17.7 13.9 14.0 30.4 20.5 207
EleCtritity.....o.coonmeerereeee ey, 29.7 36.5 353 356 53.8 437 42.8 82.8 56.0 58,0
Industrial’
Propane ............ 20.3 234 22.3 223 3.6 28.8 2841 60.7 39.7 384
Digtiilate fuel oil . 27.3 252 241 241 43.8 35.0 34.5 79.3 53.0 527
Residual fusl oil. 20.0 159 5.1 15.2 291 231 227 58.0 38.0 35.7
Natural gas® ... 4.6 6.9 7.0 7.2 11.4 9.1 9.2 21.0 14.2 14.2
Metallurgical coal ..... 5.5 70 86 65 11.8 88 86 1789 116 %1.2
Other industrial coal . 3.2 4.0 3.8 3.8 8.2 4.8 4.7 9.7 63 6.1
Coal to liquids ............. .- -- .- -- .- -- .- ne .- .-
ElecthiCity. ...ttt 202 24.9 242 24.3 37.2 30.3 29.8 58.9 40.0 40.2
Transportation
Propane .. 246 28.8 27.2 27.2 43.5 341 33.1 688 44.8 43.1
E857........ 331 36.3 34.4 34.7 49.5 41.9 40.7 86.1 574 56.9
Motor gasoline® . 293 27.0 25.5 255 44.5 35.3 34.5 78.4 524 51.7
Jet fuel® .. 21.8 18.1 13.3 18.3 3586 28.6 284 68.7 45.8 45.9
Diesel fuel (distillate fuel ail}® ... 28.2 275 26.2 263 472 75 370 84.1 56.2 559
Residual fuel oil 19.3 13.8 13.2 13.4 257 20.6 205 49.8 329 324
Natural gas’ 17.6 20.7 20.2 208 283 210 213 46.7 3.8 31.9
Electricity.......c.ocvaiveeeiiiannn, 28.5 35.4 34.3 35.0 543 44.1 42,8 86.6 6584 58.1
Electric power®
Distillate fuel oil ........... 24,0 223 21.3 214 39.3 317 313 72.9 49.0 48.7
Residual fuel oil.. 18.9 13.7 13.0 13.0 259 206 20.3 534 35.0 32.8
Natural gas..... 4.4 8.0 6.1 654 10.4 83 8.5 19.8 13.4 134
Steam coal..... 2.3 238 27 2.7 4.6 3.6 3.5 7.3 47 4.6
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Leonomic growth cuse comparisons

Table B3. Energy prices by sector and souree (continued)
(mominal dollars per mitlion Btu, unless otherwise noted)

Projections
2020 2030 2040
Sector and source 2013 Low High Low High Low High
economic | Reference | economic | economic | Reference § economic | economic | Reference | economic
growth growth | growth growth | growth growth

Average price to all users®

Propane ... 21.9 251 23.9 239 384 30.3 295 624 40.9 395
EB5°....... 33.1 38,3 344 347 49.5 419 40.7 85.1 574 56.9
Motor gasoling® ... 29.0 27.0 255 255 44.5 353 345 784 524 51.7
Jetfuel®.......... .- 21.8 191 18.3 18.3 358 28.6 284 68.7 45.8 45.9
Distillate fuel oil ... 279 269 257 257 a64 36.9 36.4 83.0 555 55.2
Residual fuel of... 19.4 14.5 138 14,0 26.9 21.5 213 528 34.8 338
Natural gas....... 6.1 8.5 8.5 8.6 13.9 11.0 1.0 261 17.0 174
Metallurgical coal ... 55 7.0 6.6 8.5 11.5 8.9 8.6 17.9 1.6 11.2
Other coal ........ 2.4 2.9 28 2.8 47 3.7 3.5 7.4 4.8 47
Coal to liquids .. -- -- -- -- -- -- -- -- -- .-
Electricity............. 29.5 36.4 34.5 35.0 54.0 434 422 83.9 56.2 55.5

Non-renewable energy expenditures by
sector {billion nominal dollars)

Residential ....... 243 295 288 206 440 370 387 694 . 504 553
Commercia 177 227 220 223 362 294 292 614 420 428
inctustrial®...... 224 298 299 314 493 433 460 863 631 700
Transportation............oceecevanereecesisines 719 660 641 654 1,006 855 Bg8 1,724 1,283 1,422

Total nen-renewable expenditures. 1,364 1479 1,448 1,487 2,301 1,952 2,027 3,894 2,839 3,103
Transportation renewable expenditures........ 1 1 1 1 13 8 8 24 16 17

Total expendiures .......wrcevisissieaenens 1,364 1,480 1,449 1,488 2,314 1,960 2,035 3,919 2,855 3,120

;lndudes energy for combined heat and power plants that have a nen-regulatery status, and small on-site generating systems.

Excludes use for lease and plant fuel. 5 i
e85 refers to a tlend of 85 percent sthanol (renewabie} and 15 percent motor gasoline (nonrenewable). To address cold starting issues, the percentage of ethanol varies
seasonally. The annual average ethanol content of 74 parcent is used for this forecast.

:Sales weighted-average price for all grades. Includes Federal, State, and local taxes.

.Kgmsene-type jetfuel. [ncludes Faderal and State taxes while excluding county and local taxes,

Diesel fuel for on-road use. Includes Federal and State taxes while excluding county and local taxes. . . i

"Natural gas used as fuel in motor vehicles, trains, and ships. Inciudes estimated motor venicle fuel taxes and estimated dispensing costs or charges.

"Includes electricity-only and combined heat and power plants that have a regulatory status. _ .

*Weighted averages of end-use fus) pricas are derived from the prices shown in each settor and the corresponding sectoral consumption.

Btu = British thermal unit.

- - = Net applicable.

Note: Daia for 2013 are model results and may differ from official EIA data reports. . L. .

Sources: 2013 prices for motor gasoline, distiliate fual oil, and jet fuel are based on prices in the (J.S. Energy information Acministration (E{A), Petrofeum Marketing Monthfy,
DOE/EIA-0380{2014/08) (Washington, DG, August 2014). 2013 residential, commercial, and industrial natural gas delivered prices: ElA, Natural Gas Monthly,
DOE/EIA-0130(2014/07) {Washington, DC, July 2014). 2013 transportation sector natural gas delivered prices are model results. 2013 eleciric power sector distillate and
residual fuel clt prices: EIA, Monthly Enargy Réview, DOE/EIA- (201411%) (Washington, DC, November 20%4). 2013 electric power sector natural gas prices: EIA, Efectric
Power Monthly, DOEEIA-0226, April 2013 and Apnil 2014, Table 4.2, and EIA, State Energy Data Report 2012, DOB/EIA-0214(2012) (Washington, DC, June 2014). 2013 coal
prices based on; EA, Quartery Coal Report, October-December 2013, DOE/EIA-G121(2 13!4(2? (Washin%lon. DC, March 2014} and EIA, AE02015 National Energy Modeling
System run REF2015.D021915A. 2013 eleciricity prices: EIA, Monthly Energy Review, DOE/EIA-0035(2014/11) (Washington, DC, November 2014). 2013 E85 prices
derived from monthly prices in the Cloan Cities Alfernative Fusl Price Report. gro}edfms: EIA, AEC2015 National Energy Modeling System runs LOWMACRO.DD219154,
REF2015.0021915A, and HIGHMACR(C.D021915A.
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Table B4. Macroeconomic indicators

(billion 2009 chain-weighted dollars, unless otherwise noted)

Leonomic growth case coRpurisons

Projections
2020 2030 2040
Indicators M3 ow High ] Low High | Low High
economic | Reference | economic | economic [Reference| economic § economic | Reference | economic
growth growth | growth growth | growth growth
Real gross domestic product ....eeieeeecrerersonse 15710 17,747 18,801 19,590 21,224 23,894 26146 25763 29898 34,146
Components of real gross domestic product
Real consumption ... 12,214 12,832 13,285 14,388 16275 17,804 17,084 20476 22873
Real investment........ 3,157 3,831 3,923 3,828 4,474 5,146 4,685 5,634 8,720
Real govermnment spending 2,894 2,926 2,985 3,039 3,130 3,286 3,423 3,441 3,661 3,943
Real exports...... 2,020 2,623 2,813 2,835 4,039 4,815 5,385 5818 7,338 8,163
Real imports...... 2,440 3,188 3,334 3,563 4,142 4,888 5,535 5,152 7037 8,334
Energy intensity
(thousand Btu per 2009 dollar of GDP)
Delivered energy 4,53 4407 393 386 332 313 3.03 2.74 2.58 247
Total energy ... 6.18 5.56 5.36 5.27 4,59 431 4.15 3.80 .54 3.40
Price indices
BUF chainype price index [2009=1.000)...... 1.07 128 124 1.20 1.84 1.43 1.38 2.58 173 1.65
Consumer price index (1982-4=1.00)
All-urban. ., 233 2.79 2.63 262 4.08 3.18 3.08 6.08 3.95 3.77
Energy oommodltles and sennces .............. 244 267 2.55 2.56 4.28 342 3.35 7.26 4.85 4.82
Wholesale price index (1982=1.00)
All commoedities... 2.03 2.38 2.25 2.27 3.46 2.71 2.684 521 3.39 3.32
Fuel and power .. 212 2.34 2.26 2.28 3.84 3.08 3.03 6.84 4.56 4.56
Metals and metal products . 214 2.55 243 254 3.54 2.85 2.89 4.96 3.42 3.5¢
Industrial commodities excluding energy.._. 1.96 238 2.22 224 3.36 2.51 2.54 4.81 312 3.04
Interest rates (percent, nominal)
Federal funds rate........... 0.1 5.28 3.40 3.07 6.92 3.69 3.60 7.72 4.04 3.89
10-year treasury note 235 5.29 412 3.87 6.60 4.28 4.18 7.52 463 4.53
AA ulility bond rate........... 4.24 773 8.15 5.35 9.23 6.33 5.59 10.34 8.71 5,69
Value of shipments (billion 2009 dollars)
Non-industrial and service sectors................. 24398 27029 28468 29,598 31,111 34,868 387353 34,777 40814 46,610
Total industrial.... 7,004 7,848 8,467 8,967 8,608 9,870 11,081 9755 11463 13,786
Agriculture, mining, and cons 1,858 2,135 2,344 2,852 2,165 2,540 2,922 2,257 2712 3,200
Manufacturing ............. 5146 5713 6,123 6415 6443 7,330 8,159 7,498 8751 10,586
Energy-intensive.. 1,685 1,866 1,946 2,006 1,994 2,168 2,331 2121 2317 2,607
Non-gnergy-intensive ..........ocowcecevirs 3,481 3,847 4177 4409 4449 5162 5828 5377 6433 7,979
Total shipments 31,402 34,878 36,935 38,566 39,720 44,838 49433 44,632 52,277 60,396
Population and employment (millions)
Population, with armed forces overseas.......... 317 333 334 335 354 359 363 an 380 390
Population, aged 16 and over ... 251 268 267 267 284 288 291 300 307 315
Fopulation, aged 55 and over. 45 56 2] 56 73 73 73 B8O 80 81
Employment, nonfam........, 136 146 149 152 183 159 166 160 169 176
Employment, manufacturing ... 1.9 1.3 11.8 12.2 9.7 107 114 8.4 9.7 107
Key labor indicators
Labor force (mitiions) ... 155 165 166 166 171 174 177 179 185 180
Non-farm labor pnoductlwty (2009 . 00) 1.05 1.16 1.20 122 1.38 1.48 1.54 1.59 178 1.90
Unemployment rate (percent) 7.35 570 540 520 541 5.03 4.50 4.89 4,85 4,57
Key indicators for energy demand
Real disposable personal income ..., 11,651 13,944 14,411 14,800 17469 18487 19,806 21555 22957 24875
Housing starts (millicns}... . 0.99 1.21 1.69 2.28 1.05 1.66 2.44 0.98 1.62 255
Commercial floorspace (b||||on square feet)._.. B28 88.6 89.0 89.5 96.8 98.4 100.1 1080 1091 112.4
Unit sales of light-duty vehicles (millions)........ 15.5 16.1 17.0 17.8 15.6 17.5 183 15.0 18.2 19.9

GDP = Gross domestic product.
Btu = British thermal unit.

Sources: 2013: IHS Economics, industry and Employment models, Novemnber 2014. Projections: U.S. Energy Information Administration, AEQ2015 National Energy
Modsling System runs LOWMAGRO.D021916A, REF2015,D0219154, and HIGHMACRO, D021915A,

U.S. Energy Information Administration | Annual Energy Outlook 2015

B-9



THIS PAGE INTENTIONALLY LEFT BLANK




Appendix C
Pnce case comparlsons

Table C1. Total erergy supply, disposition, and price suammary
{quadrillion Btu per year, unless otherwise noted)

Projections
Supply, disposition, and prices 2013 2020 2030 204
Low oil High oif | Low oil Higholl | Lowoll High oil
price Reference price price Reference price price Reference price
Production
Crude oil and lease condensate.................... 1586 209 222 2586 18.2 211 26.2 15.0 19.9 20.9
36 53 55 58 54 57 6.3 5.0 55 6.2

Natural gas plant liquids...

Dry natural gas... .
Coal'. 200 21.4 21.7 214 225 22.5 235 226 2286 254
Nucleari uranium? ..., 8.3 B4 8.4 8.4 8.5 B.5 87 8.5 8.7 9.8
Conventional hydroslectric power .. 25 28 28 28 2.8 2.8 28 28 28 28
Biomass®., 4.2 4.4 44 4.5 4.6 4.6 4.8 47 5.0 57
Other renawable energy‘ 2.3 3.2 3.2 3.4 3.5 36 4.0 4.1 4.6 5.4
OLBI®.....co et sss st 1.3 09 0.9 08 0.9 0.9 1.0 0.9 1.0 1.0
Total 82.7 95.6 98.7 103.8 974 103.7 116.6 96.5 106.6 120.5
Imports
Crude oil... 17.0 14.7 13.6 1486 17.0 15.7 153 19.2 18.2 21.0
Petroleum and other Isqwds 4.3 54 46 338 5.6 44 4.2 6.3 4.1 4.0
Natural gas’ . 2.9 1.8 1.9 1.9 16 1.6 17 2.0 1.7 2.0
Otherimports 03 01 DA 02 0.1 0.1 0.2 0.1 0.1 0.9
Total 245 221 20.2 204 243 21.7 214 266 241 28.0
Exports
Petroleum and other liquids®.... 7.3 109 11.2 16.5 107 12.5 2.2 8.1 13.7 240
Natural gas™.... 16 3.1 4,5 4.5 4.0 6.4 102 5.0 7.4 11.2
Coal.... 2.9 2.5 2.5 2.4 3.3 33 3.0 3.7 35 33
Tota 1.7 16.5 181 23.4 18.0 224 344 16.8 246 38.8
Discrepancy™ 16 0.1 0.t 0.1 0.1 0.2 0.2 0.2 0.3 0.3
Consumption
Petroleum and other liquids™®...... 359 378 371 358 378 36.5 33.7 38.6 38.2 329
Natural gas 289 26.8 26.8 28.0 284 28.8 30.2 29.6 30.5 31.8
Coal™......... 18.0 18.9 19.2 19.0 19.1 19.2 201 18,8 19.0 216
Nuclear / uranium® .. 8.3 8.4 8.4 8.4 8.5 8.5 87 8.5 87 9.8
Convenuonal hydroe!ectric power.......... 2.5 2.8 2.8 2.8 2.8 2.8 238 2.8 28 2.8
Biomass™ - 29 3.0 3.0 31 34 3.2 34 33 35 4.0
Other renewable energy' 2.3 3.2 3.2 34 3.5 3.6 4.0 4.1 46 6.4
Other'® 04 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.4
Total 971 101.2 100.8 100.8 103.6 102.9 103.3 106.1 106.7 109.7
Prices (2013 dollars per unit)
Crude ol spot prices (dollars pet barrel)
Brent... - 109 58 79 149 69 106 194 76 141 252
West Texas Interrnedlale 98 52 73 142 63 99 188 72 136 246

Natural gas at Henry Hub
{doltars per million Bfu)
Coal {dollars per ton)
at the minemouth™... 37.2 3r.2 37.9 39.8 421 437 47.4 464 48.2 52.7
Coal {dollars per m|II|on Btu)
at the minemouth'® 1.84 1.85 1.88 1.98 2.1 2.18 2,35 231 2.44 262
Average end-use" ... 2.50 2.47 2.54 272 2.72 2.84 3.10 2.87 3,09 343
Average electricity (cents per kilowatthour).., 10.1 104 105 0.5 11.0 1.1 1.8 1.5 it.8 12.9

3.73 4.30 4.88 4.61 5.49 5.69 7.89 715 7.85 10.63
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Table C1. Total energy supply, disposition, and price summary (continued)
(quadriliion Btu per year, unless otherwise noted)

Projections
Supply, disposition, and prices 2013 220 €30 240
Low oil Higholl | Low oll Higholl | Low ol High cil
price Reterence price price Reference price price Reference price
Prices (nominal dollars per unit)

Crude cil spot prices {dollars per barrel)

BIBME.....ievtiries s sssramsareenes 108 65 80 167 81 142 263 120 229 416

West Texas Intermediate ... 98 58 83 159 83 133 255 115 220 4467
Natural gas at Henry Hub
(dollars per million Btu) .........ccooccviieeiiceiis 373 4.87 5.54 5.18 7.26 7.63 10.72 1141 1273 17.67
Coal (doliars per ton)

Coal {dollars per million Btu)
at the minemouth™ ... oo
Average ena-USE™ ...ooeieteeer e 2.50 2.79 2.88 3.06 3.60 3.81 4.22 4.58 £.00 5.67
Average electricity (cents per Kilowatthour)... 10.1 1.7 1.9 118 14.5 148 16.0 18.4 19.2 21.3

at the minemouth™... oo eeeveereccmerienes 37.2 421 43.0 44.8 55.7 58.6 64.4 74.0 79.8 87.1

1.84 2.09 214 222 2,78 292 3.20 3.68 3.96 434

!Includes waste coal.
hase values reprasent the energy cbtained from uranium when itis used in light water reactors. The tolal energy content of uranium is much larger, but altemative
processes are required to take advantage of it.
T ;Ilnc%d;? grci‘dﬁnnecled electricity frem wood and wood waste; biomass, such as com, used for liquid fuels production; and non-electric energy demand from wood.  Refer to
able for details.

ndudes grid-connected electricity from landfill gas, biogenic municipal waste, wind, photovoliaic and solar thermal sources; and non-electric energy from renewable souUrces,
such as active and passive solar systems. Excludes electricity imports using renewable sources and nonmarketed renewable energy. See Table A1/ for selected nonmarketed
residential and commercial renewable energy data.

ncludes non-biogenic municipal waste, liquid hydrogen, methane), and some domestic inputs to refineries.

Includes imports of finished patreleun produsts, unfinished cils, alcohols, ethers, blending components, and renewable fuels such as ethanol,

TInciudes imports of liquefied natural gas that are later re-exported.

*Includes coal, coal coke (net), and electricity (net). Excludes imporis of fuel used in nuclear power plants.

*Includes crude ofl, petroleum products, ethanol, and biodiese).

“ineludes re-exported liquefied naturat gas.

MBatancing item. Includes unaccounted for supply, losses, gains, and net storage withdrawals.

“Estimated consumption. Inciudes patrolsum-derived fuels and non-petraleum derived fuels, such as ethano! and biodiesel, and coal-based synthetic liquids. Petroleum
coke, m;;u‘:h is a salid, is included. Also included are hydrocarton gas liquids and crude oil consumed as a fuel. Refer to Table A17 for detailed renewable liquid fuels
consumption.

‘fExcludes caal converted to coal-based synthetic liquids and natural gas.

Mntludes grid-connected electricity from wood and wood waste, non-electric energy from waood, and biofuels heat and coproducts used in the production of liguid fuels, but
excludes the energy content of the liquid fuels.

“Eincludes non: ﬁenic mumicipal waste, liquid hydrogen, and net electricity imports. i o i ) X i

"includes reported prices for both open market and captive mines.  Prices weighted by production, which differs from average minemaouth prices published in EIA data reports
whe,re it is weighted by reported sales.

"Prices weighted by consumption; weighted average excludes export free-alongside-ship (f.2.s.) prices.

Btu = British thermal unit.

Note: Totals may not equal sum of components due to independent rounding. Data for 2013 are model results and may differ from official EIA data reports.

Sources; 2013 natural gas supply values:  U.S. Energg Informaticn Administration .EEQ Nafural Gas Monthly, DOE/EIA-01 30%2014.'02 {(Washington, DC, July 20142. 20132
ogat minemouth and delivered coal prices:  EIA, Annwal Coal Report 2013, DOE/EIA. (2013) {Washington, DC, January 2015). 2013 petroleurn supply values: ElA,
Pairoloum Supply Annual 2013, DOE/EIA-0340{2013)/1 {Washington, DC, September 2014), 2013 crude gil spot prices and natural gas zs&;ot price at Henrg Hub: Thomson
Reuters. _Other 2013 coal values: Quartarly Coal Repor, Oclober-December 2013, DOEMRIA-D1 21(2013/4C) éWashmgton, BC, March 2014).  Other 2013 values:  EIA,
Monthly Energy Review, DOE/EIA-0035(2014/11) (Washington, DC, November 2014). Projections: EIA, AED2015 National Energy Modeling System runs
LOWFRICE.DO219154, REF2015.0021915A, and HIGHPRICE.D021915A,

U.S. Energy Information Administration | Annual Energy Outlook 2015



Table C2. Energy consumption by sector and source
(quadrillion Btu per year, uniess otherwise noted)

Price case comparisons

Projections
Sector and source 2013 22 po 2030 24
Low ofl High ot | Low Higholl | Lowoll High oit
price Reference price price Reference price price Reference price
Energy consumption

Residential
Propane ... 043 0.33 0.32 0.31 0.29 0.28 0.26 0.26 0.25 0.23
Kerosene 0.01 0.01 0.01 0.01 0.1 0.01 0.00 0.00 0.00 0.00
Distiliate fuei o:! 0.50 042 0.40 0,36 0.33 0.31 0.28 0.27 0.24 0.21
Petroleum and other I|qu1ds subtotal 0.93 076 0.73 0.68 0.63 0.59 0.54 0.53 0.49 0.45
Natural gas .. [ROTOR— 5.05 4.65 4.63 4.64 4.53 4.52 4.43 4.35 4.31 4.20
Renewable energy 0.58 0.37 0N 0.563 0,32 0.38 0.48 0.28 0.35 0.45
Electricity ... - 475 487 4,86 4.81 5.10 5.08 4.97 548 5.42 5.25
Delivered energy 11,32 1065 1063 1066 1058  10.57 1042 1063 1057 10.34
Electricily refated i'osses 9.79 9.75 g.75 a.58 &84 9.91 9.74 10.38 10.33 10.30
Total 2110 2040 2038 2025 2052 2048 2016  21.01 20.91 20.64

Commercial
PIOPENE ...vemvrecv e et srassnrsssrone e eees 0.15 0.17 0.18 0.15 0.18 0.17 0.16 0.20 0.18 0.16
Motor gasolin 0.05 0.05 0.05 .04 0.06 0.05 0.05 0.06 0.08 0.05
Kerosene ........ 0.00 0.00 0.00 0.00 2.00 0,00 0.00 0.01 0.00 0.00
Distillate fuel oil.. 0.37 0.36 0.34 0.29 0,33 0.30 0.26 0.32 0.27 0.23
Residual fuel oil...... 0.03 0.08 0.07 0.05 0.08 0.07 0.05 0.09 0.06 0.05
Petroleum and other liquids subtotal 0.59 0.66 0.62 0.54 0.66 0.60 0.52 0.67 0.58 0.50
Natural gas .. 3.37 3.33 3.30 3.33 343 3.43 3.29 3.75 amn 3.63
Coal .. . 0.04 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Renewable enerly’ ..... 0.12 012 012 0.12 0.12 0,12 0.12 0.12 ¢.12 0.12
EleCCIY ..ovoceree e v veree s 4.57 483 4,82 4.80 521 519 511 570 5.66 5.54
Dellvered energy ..... . 8.69 8.98 8.90 8.84 9.46 9.38 908 1029 1042 9.73
Electricity related losses ................ 9.42 9.66 9.68 9.57 10.14 10.13 10.01 10.80 10.80 10.87
Total 1810 1864  18.58 18.41 19.60 1952 1810 2109 2092 2060

Industrial®

Liquefied pelroleum gases and other® ....... 2.51 324 3.20 3.28 3.79 372 3.72 3.78 367 3.76
Motor gasoline®........ 0.25 0.26 0.26 0.27 0.25 025 0.26 0.24 0.25 0.24
Distillate fuel oil.. 1.31 1.39 1.42 1.38 1.37 1.38 1.33 1.38 1.35 1.28
Resijdual fuel oil.......... 0.06 0.13 0.10 0.09 017 013 011 018 0.13 0.12
Pelrochemical feedstocks. . 0.74 0.97 0.85 0.88 1.15 1.14 1.13 1.19 1.20 1.16
Other petroleum®...............cocooevvverrevevereennen. 3.52 373 3.67 3.95 3.88 383 3.96 4.03 3.99 4.06
Petroleum and other lig subtotal....... 8.40 9.72 9.61 9.96 10.61 10.44 10.52 10.79 10.59 10.62
Natural gas .. 7.62 8.20 8.33 8.50 8.56 8.65 8.82 8.50 8.90 9.29
Natural-gas-to-llqwds heat and power 0.00 0.00 0.00 0.00 0.00 0.00 0.16 0.00 0.00 0.96
Lease and plant fuel” ...........vusierevsiese: 1.52 1.67 1.87 1.98 175 210 2.94 1.80 229 3.3
Natural gas sublo!al ........ 9.14 9.87 10.20 10.48 10.30 10.75 11.82 10.30 11.19 13.55
Metallurgical coal .. - 0.62 0.58 0.61 0.65 0.55 0.58 0.61 0.48 0.51 0.58
Other industrial coal 0.88 0.82 0.93 0.97 0.94 0.96 1.04 0.95 0.99 113
Coal-to-liquids heat and power 0.00 0.00 0.00 0.00 0.00 0.00 0.68 0.00 0.00 1.97
Net coal coke imports .......... -0.02 0.00 0.00 0.01 -0.03 -0.03 -0.03 -0.06 -0.08 -0.05
Coal subtotal.................. 1.48 1.50 1.54 1.63 146 1.48 229 1.38 1.44 3.63
Biofuels heat and coproducts... 072 0.82 0.80 0.80 0.81 0.80 0.81 0.80 0.88 0.98
Renewable energy“ 1.48 1.85 1.53 1.59 1.81 1.59 1.61 1.61 1.63 1.81
Electricity ... 3.28 3.76 3.74 3.98 4.02 4.04 421 4.00 4.12 4.35
Dellvered energy ...... 24,48 27.21 27.42 28.43 28.81 29.10 31.36 28.36 29.82 34.95
Electricity related losses ................ 6.72 7.51 7.51 7.93 7.83 7.88 B.25 7.58 7.85 8.54
Total 31.20 3472 3493 3636 3664 3698 3961 3644 3768 4348
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Price case comparisons

(quadrillion Btu per year, unless otherwise noted)

Table C2. Energy consumptlon by sector and source (contmued)

Projections
Sector and source 2013 2020 2030 2040
Low oil High oit | Low oil High ol | Low ot Wigh ofl
price Reference p?'ice price Reference pgﬁ ce price Reference p% ce
Transportation
Propane ... 0.05 0.04 0.04 0.06 0.05 0.05 0.07 0.05 0.07 0.08
Motor gasoline®.. 15.94 15,94 15.35 13.98 14.31 13.30 11.44 14,18 12.55 10.54
of which: E85 0.02 0.02 0.03 0.19 0.14 0.20 0.52 0.18 028 0.76
Jet fuet™.... 280 3.02 3.01 297 3.42 3.40 3.37 3.65 3.64 3.61
Distiliate fuel oil™l... 6.50 7.27 7.35 7.28 7.84 7.76 6.88 8.44 7.97 6.68
Residual fuel oil..... n.67 0.35 0.35 0.35 0.36 0.36 0.36 0.38 0.36 0.36
Other petroleum™ ... 0.15 0.16 0.16 0.16 0.16 0.16 0.16 018 0.16 0.16
Petroleumn and other liquids subtotal....... 26.00 26.78 26.27 24.7% 2613 25.03 22.28 26.84 2476 21.48
Pipeline fuel natural gas... e 0.88 0.83 0.85 0.89 0.80 0.94 1.04 0.91 0.98 1.07
Compressed / Ilquered namral gas 0.05 0.06 0.07 0,39 0.06 0.17 1.31 0.06 0.71 247
Liquid hydrogen ... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Electricity ... 0.02 0.03 0.03 0.03 0.04 0.04 Q.05 0.05 0.06 0.08
Delwered enargy 2696 27.70 2722 2610 2743 2618 2468 27.87 2649  25.08
Electricity related Iosses 0.05 0.06 0.086 0.07 0.08 D.08 a.10 0.10 0.12 0.16
Total 27.01 27.76 2729 2617 27.21 26.27 24.78 27.98 26.61 25.24
Unspecified 8e5tor™.......coveceeisriscessrennan: 027 033 034 035 037 037 031 041 038  0.29
Delivered energy consumption for all
sectors
Liquefied petfoleum gases and other®....... 314 3.78 3.73 3.79 4.31 4.23 4.21 4.29 417 4.25
Motor gasollne 16.36 16.38 15.79 14.41 14.74 13.72 11.84 14.60 12.96 10.91
of which: E85° 0.02 0.02 0.03 0.19 0.14 0.20 0.52 0.1¢ 0.28 0.76
Jetfuel™ ... 2.97 3.20 3.20 3.15 3.62 361 3.57 3.88 3.86 3.83
Kerosene .......... 0.01 0.01 0.01 0.0 0.01 0.01 0.01 0.01 0.01 0.01
Distillate fuel oil. 8.10 8.80 8.86 .66 9.18 9.05 8.14 9.63 89.13 7.81
Residual fuel oil..... 0.85 0.57 0.53 0.50 0.61 0.56 0.52 0.63 0.56 0.53
Petrochemical feedstocks.. 0.74 0.97 0.95 0.98 1.1% 1.14 .13 1.19 1.20 1.16
Other pelroleum 3.67 3.89 3.82 4.1 4.04 388 4.12 418 4.15 422
Petroleum and other qumds subtotal 35.65 37.59 36.89 35.61 37.66 36.30 33.54 38.43 36.03 32.73
Natural gas .. 16.10 16.24 16.32 16,86 16.57 16.76 17.84 16.67 17.64 19.48
Natural-gas—to-llquads heat and power 0.00 .00 0.00 0.00 0.00 0.00 0.16 0.00 0.00 0.96
Lease and plant fuel’ ...... 1.62 1.67 1.87 1.98 1.75 210 2.94 1.80 2.29 331
Pipeline matural gas ... ¢.88 0.83 0.85 0.88 0.80 0.84 1.04 0.91 0.96 1.07
Natural gas subtotal, 18.50 18,73 19.05 19,73 19.21 19.80 21.99 18.37 20.88 2481
Metallurgical coal ..... 0.62 0.58 0.61 0.65 0.55 0.56 0.61 0.48 0.51 0.58
Other coal .. 0.92 0.97 0.98 1.02 0.99 1.00 1.09 1.00 1.04 1.18
Coal-to-hquuds heat and power .. 0.00 0.00 0.00 0.00 0.00 0.00 0.68 0.00 0.00 1.97
Net coal coke imports -0.02 0.00 0.00 0.01 -0.03 -0.03 -0.03 -0.06 -0.06 -0.05
Coal subtetal... 1.62 1.55 1.59 1.67 1.51 1.53 2.34 1.42 1.49 3.68
Biofuels heat and coproducts 0.72 0.82 0.80 0.80 0.81 0.80 0.81 0.80 0.86 0.98
Renewable energy® 2.18 2.04 2.06 223 2.05 2.09 222 2.0t 2.10 2.38
Liquid hydrogen.... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 6.00 0.00
Electricity .......e...... 12,60 13.48 13.45 1363 14.37 14.35 14.34 15.23 15,25 18.21
Dellvered gy 7147 7422 7384 7368 7561 7487 7824 7725 76.62  79.80
Electricity related 10SSeS _.....cccvireeeveeeeienenne 25.97 26.98 27.00 2715 27.99 28.01 28.09 28.86 29.10 29.87
Total 97.14 101.20 100.84 100.84 10360 102.87 103.34 10611 10573 109.67
Electric power™
Distillate fuel oil 0.05 0.09 0.09 0.09 0.08 0.08 0.08 0.08 0.08 0.08
Residual fuel ofl 0.21 0.08 0.08 0.09 0.08 0.09 0.09 .11 0.09 0.09
Petroleum and other liquids subtotal 0.26 0.17 0,17 017 0.18 0.17 0.17 0.19 0.18 p.18
Natural gas ... 8.36 8.07 7.80 8.28 9.21 8.03 8.25 10.18 9.61 7.02
Steam coal 16.49 17.37 17.59 17.33 17.58 17.63 17.77 17.41 17.52 17.88
Nuclear / uranium'’ 8.27 8.42 B.42 8.42 8.46 8.47 8.67 8.52 8.73 8.78
Renewable energy™ . 4.78 6.08 6.13 6,24 6.59 6.72 7.22 7.48 7.99 9.85
Non-biggenic rnumcapal was!e 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23
Electricity imports... 0.18 0.11 0.11 0.1 0.10 0.10 0.12 0.11 0.11 0.15
Total .57 40.46 4046 40.7§ 42,36 42.38 42.43 44,09 44386 45.08
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Table C2. Energy consumption by sector and source (continuned)
(quadrillion Btu per vear, unless otherwise noted)

Projections
Sector and source 2013 22 2% 2040
Low oll High oil | Low ofl I Higholl | Low oll High il
price Referance price prce Reference price price Referonce price

Total energy consumption
Liquefied petroleum gases and otherS ....... 314 378 3.73 379 4.31 4.23 4,21 4,29 4.17 4.25

Motor gasoling®......... 16.36 16.38 15.79 14.41 14.74 13.72 11.84 14.60 12.96 10.81

of which: E85%. 0.02 0.02 0.03 0.1% 0.14 0.20 0.562 0.16 0.28 0.76
Jetfuel™ ... 2.97 3.20 3.20 3.186 3.62 3.61 3.57 3.88 3.88 3.83
Kerosene ............ 0.01 0.01 0.01 0.01 0.1 0.01 0.01 0.01 0,01 0.01
Distillate fuel oil 8.15 8.88 8.95 878 8.27 89.13 8.23 9.71 9.21 7.90
Residual fuel oil...... 0.87 0.65 0.61 0.59 0.70 0.64 0.61 0.74 0.65 0.62
Petrochemical feedstocks ... 0.74 0.97 0.95 D.98 115 1.14 1.13 1.19 1.20 1.16
Other petroleum™ ............... 3.67 3.89 3.82 4.1 4.04 3.98 412 419 415 4.22

Petroleum and other liquids subtotal....... 3591 a7.77 37.06 3579 37.84 36.47 33.72 38,61 36.21 3281
Natural gas ........... 24.45 2431 2412 2514 2578 2579  2B.09 2686 2725 2650

0.00 0.00 0.00 0.00 0.00 0.00 0.16 0.00 0.00 0.86
1,52 1.67 1.87 1.98 1.76 210 2.94 1.80 2.28 3.31
0.83 0.83 0.85 0.89 0.80 0.94 1.04 0.91 0.985 1.07
26.85 26.81 2685 28.02 28.43 28,83 30.24 29.56 30.50 31.83
0.62 0.68 0.61 0.85 0.55 0.56 0.61 0.48 0.51 0.58
7.4 18.34 18.57 18.35 18.67 18.63 18.86 18.40 18.56 19.06
0.00 0.00 0.00 0.00 0.00 0.00 0.68 0.00 0.00 1.87
-0.02 0.00 0.00 0.01 -0.03 -0.03 -0.03 -0.06 -0.08 -0.05
18.01 18.92 15.18 19.00 19.09 19.16  20.11 18.83 19.01 21.56
8.27 6.42 8.42 8.42 8.46 8.47 8.67 8,52 8.73 9.78
0.72 0.82 0.80 0.80 0.8t 0.80 0.81 0.80 0.86 0.98
6.96 8,12 8.19 8.47 8.64 8.81 9.44 8,46 10.09 12.23
Liquid hydrogen ...... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Non-biegenic municipal waste .... 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23
Electricity imports...........ccoeveeerernreeecrs 0.18 0.11 011 0.11 Q.10 0.10 012 0.11 0.11 0.15
Total 97.14 101.20 100.84 100.84 103.60 102.87 10334 106141 10573 109.67

Natural-gas-to-liquids heat and power.
Lease and plantfuel” ...........cc..ccoomnn.....
Pipeline natural gas ............
Natural gas subtotal
Metallurgical coal ..........
OHher CO8l ........ccciierceeeircestireas
Coal-to-liguids heat and power ..
Net coal coke imports ...................
Coal subtotal...........
Nuclear / uranium™ ....
Biofuels heat and coproducts..
Renewable energy™ ..

Energy use and related statistics
Delivered energy use... 71.17 74.22 7384 7368 75.61 74.87 75.24 77.25 76.62 79.80
Total energy use 9714 10120 100.84 10084 103.60 10287 103,34 10611 10573 109.67
Ethanel consumed in motor gasoline and ES6 112 1.16 1.12 113 1.1 1.12 1.17 1.142 1.27 1.28
Population (MillONS) ...c...... e eeccoroverrennrieinsians 317 334 334 334 358 359 359 380 380 380
Gross domestic product (billion 2009 dollaws). 15710 18742 18,801 18,798 23,963 23,894 23,844 29,885 29898 28,760
Carbon dioxide emissions (million metrictons) 54068 5523 5499 5441 5585 5814 5461 5671 5540 5584

"Includes woad used for residential heating. See Table A4 and/er Table A17 for estimates of nonmarketed renewable energy consumption for gecthermat heal pumps, selar
thermal waler heating, and elactricity generafion from wind and solar photovoltaic sources.

“Includes ethanol and ethers blended into gasoline, . .

3Excludes ethanol.  Incluties commercial sector consumption of wood and wood waste, landfill gas, municipal waste, and other biomass for combined heat and power. See
Table Aﬁ;nd.'or Table A17 for estimates of nonmarketed renewable energy consumption for solar thermal water heating and electicity generatien from wind and solar
photovoltaic scurces.

hﬂnn::ludas energy for combined heat and power plants that have a non-regulatory status, and small on-site generating systems.

Sincludes ethane, natural gasoline, and rafinery olefins,

Sincludes patroleumn coke, asphait, road ofl, lubricants, still gas, and miscellaneous patraleumn products,

7R2rfesams natural gas used inwell, field, and lease operations, in natural gas processing plant machinery, and for liquefaction in expon facilities.

®includes consurnption of energy produced from hydroalectric, wood and wood wasle, municipal waste, and other biomass sourtes. Excludes ethanol in motor gaspline.

E85 refers to a blend of 85 parcent ethanol {ranewable) and 15 percent motor gasoline (norrenewable). To address cold starting [ssues, the percentage of ethanel varies
seasonally, The annual average ethanot content of 74 percent Is used for this forecast.

*Includas only kerosene type.

Diesel fuel for on- and off- road use.

Yincludes aviation gasofine and lubricants.

“Rsc‘:msents consumption unattributed to the sectors above,

Mincludes aviation gasoline, petroleurn coke, asphalt, road oil, lubricants, still gas, and miscellaneous petroleum products.

“Uincludas electricity generated for sale to the gnid and for own use from renewable sources, and non-electric anergy from renewable sources. Excludes sthanol and
nopymarketed renewable energy cansumption for geothermal heat pumps, buildings photovoltaic systems, and solar thermal water heaters.

*includes consumption of gnamy by electricity-only and combined heat and power plants that have a regulatory status.

"Thess values represent tha enérgy abta.-ned‘ from wranium when it is used In light water reacters.  The tolal energy content of uranium is much larger, but altemative
pi 565 are required to take advantage of it

3 ngg Gonventionat hydrogiectric, gaocthermal, wood and woos waste, biogenic municipal waste, other biomass, wind, photovoitaic, and sofar thermal sources.  Excludes
net ele imports.

"lncludes conventional hydroelectric, geothermal, wood and wood waste, bioganit municipal waste, other biomass, wind, photoveltaic, and solar thermal sources, Excludes
amshr:ul, ge_it _e}mricity Ilmpv_irts, and nonmarketed renéwable energy consumption for geothermal heat pumps, buildings photovolisk: syatems, and solar themmal water heaters,

= British thermal uni

Note: Includes estimated consumption for petroleum and other liquids. Totals may not equel sum of components due 1o indepandent rounding. Data for 2013 are model
results and may differ from official EIA data reports.

Sources; 2013 consumption based on: LS. Ene;% Infermation Administration (EIA), Monthly Energy Review, DOE-EIA-0035{2014/11) (Washington, DC, November
2014y, 2013 gopulallon and gross domestic product: IHS Economics, Industry and Employment models, November 2014. 2013 ¢arbon dicxide smissions and emission factors:
EIA, Monthly En Review, DOE/EIA-0035(20141 1&(\.’Vashington. B, November 2014).  Projections: EIA, AEQ2015 National Energy Madeling System nans
LOWPRICE.DD21915A, REF2015.0021918A, and HISHPRICE.DD21915A,

U.S. Energy Information Administration | Annual Energy Outlook 2015
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Price cuse conparisons

Table C3. Energy prices by sector and source

(2013 dollars per million Btu, unless otherwise noted)

U.S. Energy Information Administration | Annual Energy Qutlook 2015

Prajections
Sector and source 2013 220 2030 2040
Low ofl Highoil | Low oil Highofl | Lowoll High ol
price | Reference p?m orice | Reference p?'i to' | prce |Reforence pgﬁ o
Residential
Propang ..........ccocveeveee 233 21.2 23.0 266 222 24.4 28.6 23.0 268 30.8
Distillate fuef oil .. 27.2 17.5 218 34.6 18.5 263 43.3 20.5 32.9 53.7
Natural gas......... 10.0 1.1 116 1.3 12.8 128 14.7 14.8 15,6 17.9
ETECHGHY. cove e ceieenie e e 358 373 378 383 39.8 40.0 427 41.3 42.4 48,3
Commercial
Propane .........csnmeneeenenn, 20.0 17.2 19.4 23.9 184 211 266 194 239 295
Distillate fue| o 267 16.9 21.0 341 19.0 258 429 199 32.5 53.3
Residual fuel oil.. 221 11.0 14.2 244 126 18.1 37 13.5 24.3 427
MNatura) gas 8.1 9.1 9.6 9.3 10.4 104 2.2 12.0 12.6 5.0
EIECHICHY. 1ooe et 297 308 311 313 323 3286 349 3386 345 378
Industrial’
Prapane ............. 203 17.3 186 24.5 18.6 21.5 27.3 19.7 24.5 30.5
Distillate fuel oit 2713 171 21.2 343 19.3 28,1 43.2 202 327 53.6
Residual fuel oi 20.0 10.2 13.3 23.5 1.8 17.2 30.7 127 235 4.7
Natural gas? 46 56 6.2 58 63 6.8 87 8.2 88 1.0
Metallurgical coal ...... 6.5 5.8 58 6.0 6.6 6.7 6.9 7.0 7.2 7.5
Other industrial coal .. 3.2 33 3.3 3.5 35 36 3.9 37 3.9 4.3
Coal to tiquids ._............ -- -- -- -- -- -- 286 -- .- 34
Electriciy.......occvee v ceeen 20.2 20.9 21.3 213 224 226 24.5 24.0 24.7 27.3
Transportation
ProBane ............coooumeriememn et 246 222 24.0 276 23.2 255 296 24.1 278 31.8
EBST ... 339 28.4 30.4 36.6 25.6 31.2 39.3 252 354 47.5
Motor gasoling’ 283 19.2 225 34.4 20.2 264 417 214 32.3 52.5
Jetfuel®.............. 218 12.1 16.1 289 14.4 21.3 38.2 15.6 28.3 488
Diesel fuel (distillate fuel oil)® 282 1921 231 36.3 21.3 28.0 45.0 221 34.7 556
Residual fuel oil.. 19.3 8.7 11.7 21.0 10.5 15.4 276 113 20.3 35.4
Hatural gazf’ 1786 17.8 178 18.8 188 187 20.9 197 19.6 229
Electricity..... 28.5 298 302 30.2 32.5 329 359 34.8 36.0 40.3
Electric power”
Distiltate fuel oil ... 24.0 147 18.8 31.8 16.7 236 40.6 17.7 30.2 51.0
Residual fuel oi.. 18.9 8.3 115 217 a7 15.4 289 10.4 21.8 40.0
Natural gas..... 4.4 49 54 5.1 6.2 8.2 79 7.8 8.3 1014
Steam coal 23 23 24 28 26 2.7 3.0 27 29 33
Average price to all users®
Propane .. 219 190 211 253 1938 226 ks 208 252 205
ES5% ... 331 284 304 36.6 2586 31.2 39.3 28.2 354 47.5
Motor gasoline’ 28.0 19.2 22.5 344 202 26.4 417 214 32.3 525
detfuel......... 218 12.1 16.1 289 14.4 213 38.2 15.6 28.3 48.8
Distilfate fuel oil .. 27.9 18.6 228 358 208 278 44.8 217 342 851
Residual fuel off., 19.4 8.3 122 218 10.9 16.65 287 1.8 2158 3L
Natural gas......... 8.1 6.9 7.5 7.3 B.1 82 10.5 9.7 10.5 13.4
Metallurgical coal .. 5.5 5.8 58 6.0 6.6 8.7 6.9 7.0 7.2 7.5
Other coal ... 24 24 24 2.6 26 2.7 3.0 28 3.0 34
Coal to liquids “- -- -- -- -- -- 26 -- -- 3.1
ek 29.5 30.4 308 30.8 3241 2.4 345 38 347 377
Non-renewable energy expenditures by
sector (billion 2013 doflars)
Residential 243 248 254 258 273 276 297 302 3an 336
Commercial. 177 190 124 198 216 219 238 249 259 284
Industrial' ... 224 238 264 334 285 323 439 312 389 547
Transportation... . 719 481 865 831 503 638 926 544 791 1,128
Total non-renewable expenditures............. 1,364 1,155 1,276 1.621 1,276 1,456 1,900 1,408 1,751 2,295
Transportation renewable expenditures........ 1 1 1 7 4 5 20 4 10 36
Total eXPENBRUFES ...ereesrmmsrrrsssesrenan 1,364 1186 1277 1,628 1,280 1462 4820 4412 4781 230



Table C3. Energy prices by sector and source (continued)
{nominal dollars per million Btu, unless otherwise noted)

Projections
Sector and source 203 2020 2030 2040
(oW O Tterance] M50 [ L0V O [ tgnse] Hianoll | LoWOI ] Hihol
Residential
Propane ............... 233 240 26.1 209 29.3 328 38.9 36.7 43.1 50.9
Distillate fuef ofl. 27.2 19.8 24.4 38.8 25.8 35.3 58.8 327 53.3 88.7
Natural gas. 160.0 12.5 18.2 127 16.8 17.1 20.0 238 25.1 206
Electricity. ..vvvcerrererenne 35.6 422 42,9 43,1 524 53.8 58.0 65.9 68,8 76.4
Commerclal
Propane ......... 20.0 195 220 26.9 24.3 28.3 38.1 31.0 38.8 488
Distillate fuel oil . 267 19.1 23.8 383 251 346 58,2 31.8 52,6 85.1
Residual fus! oil. 221 124 16.1 27.5 16.7 243 43.0 21.5 30.4 70.6
Natural gas..... 8.1 10.3 10.8 10.4 13.8 139 16.6 19.1 208 247
EIQGHICHY . ..vvvecemveeveeeeeeme e eenmsmsse e senmseeenes 29.7 34.8 35.3 35.1 42.8 437 474 53.6 56.0 62.4
Industrial’
PRODAMNE .....ooovveviemerresensrraeinssne s s ceneeeeeeesreen 20,3 166 223 275 245 28.8 371 31.4 39.7 50.4
Distillate fuel Oil .......ccoooee v ierrneenn 27.3 19.4 24,1 386 25.5 350 58.6 322 53.0 88.6
Residual fuel oil. 20,0 11.8 15.1 26.4 1586 23.1 4186 202 38.0 68.9
Natural gas®...... 46 6.4 7.0 8.5 9.0 9.1 11.8 13.2 14.2 18.2
Metaliurgical coal .. 5.5 6.5 6.6 6.7 8.7 8.9 83 1.2 1186 124
Other industrial coal .. 3.2 37 38 3.9 46 48 52 59 63 741
Coal to liquids ... . .- - -- -- -- -- 35 -- -- 51
El@GHITIY. .ot e 20.2 236 24.2 24.0 29.6 30.3 33.2 38.2 40.0 451
Transportation
Propane ...... 24.6 251 27.2 311 30.6 34,1 40,3 384 44.8 52.6
E85°........ 33.1 321 344 41.1 339 41.9 53.3 449 57.4 785
Motor gasoline® .. . 29.5 21.7 255 386 26.7 35.3 56.6 341 62.4 86.8
JEtTUEl e 21.8 137 18.3 325 19.0 288 51,9 24.9 45,8 806
Diesel fuel (distillate fuel cil)® .. 28.2 21.6 26.2 40.7 28.1 37.6 64.2 35.3 56.2 91.8
Residual fuel oil.. 19.3 8.9 13.2 236 13.8 206 37.5 18.0 32.9 68.4
Natural gas” ....... 176 20.2 20.2 21.2 24.6 21.0 28.5 31.4 318 37.8
ENeGtriCY . ooevveree e 285 338 34.3 34.0 430 44,1 487 556 58.4 66.6
Electric power®
Distillate fuel Oil..........o i 24.0 16.7 21.3 35.8 221 3.7 55.2 28.3 49.0 84,3
Residual fuel oll......... 18.9 94 13.0 243 128 206 39.3 16.5 35.0 66.0
Natural gas...... 4.4 56 6.1 58 82 8.3 10.7 124 13.4 187
Steam coal......... 23 26 27 2.8 34 36 40 43 47 55
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Price case comparisons

Table C3. Energy prices by sector and source (continued)
(nominal dollars per million Btu, unless otherwise noted)

Projections
Sector and source 2013 220 230 24
Low oil High oll | Low oil High oil | Low oll High il
price Reference price price Reference price price Reference price

Average price to afl users®
Propane ..
EB5%..vvu
Motor gasoline®.
Jetfuel® ...

21.¢ 215 239 285 26.2 0.3 377 3341 40.9 50.4
331 321 344 411 339 419 53.3 44.9 574 78.5
280 217 25.5 386 26.7 35.3 §6.6 34.1 524 86.8
218 13.7 8.3 325 19.0 286 51.9 24.9 45.8 80.6
27.9 21.0 257 40.2 275 36.9 60.6 346 56.5 91.0
194 10.5 13.8 245 14.5 21.5 39.0 18,8 34.8 62.5

Natural pas..... 6.1 7.8 8.5 82 10.7 11.0 14.3 154 17.0 k2.2
Metallurgical coal .. 55 6.5 6.6 6.7 8.7 8.9 9.3 1.2 11.6 124
Other coal ................ 24 27 2.8 29 34 37 4.1 4.4 4.8 56
Coal to liguids ... -- -- -- -- -- -- 3.5 -- -- 5.1
Electricity............ 29.5 34.4 348 347 425 434 46.9 54.0 56.2 62.3

Non-renewable energy expenditures by
sector (billion nominal dollars)

Residential ... e 243 280 288 250 361 370 403 482 504 556
Commercial ... 177 2156 220 222 286 294 323 398 420 470
Industria® ... 224 267 289 376 3786 433 597 498 631 9203
Trangportation... 719 544 641 934 664 855 1.258 868 1,283 1,864

Total non-renewable expenditures............. 1,364 1,307 1,448 1,822 1,687 1,962 2,581 2,246 2,839 3,793
Transportation renewable expenditures. 1 1 1 8 5 3 28 7 16 60

Total expenditures .........oocesecrninen - 1,364 1,308 1,449 1,830 1,692 1,960 2,609 2,253 2,356 3,852

includes energy for combined heat and power plants that have a non-regulatory status, and smali on-site generating systems.

2Excludes use for lease and plant fusl.

E85 refers to ablend of 85 percant ethanol (renewable) and 15 percent motor gasofine (nonrenewable). To address cold starling issues, the percentage of ethanol varies
seasonally. The annual average ethanol content of 74 percent is used for this forecast.

*Sales weighted-average Iprice for all grades. Includes Federal, State, and lecal taxes.

*Kerosene-type jet fuel. Includes Federal and State téxes while excluding county and tocal taxes.

*Diesel fuel for on-road use. Includes Federal and State taxes while excluding county and local taxes. .

"Natural gas used as fuel in motor vehidles, trains, and ships.  Includes esltimated motor vehicle fuel taxes and estimated dispensing costs or chargas.

*Inciudes efettricity-only and combined heat and power plants that have a regulatory status.

eighted averages of end-use fuel prices are derived from the pricas shawn in each sector ard the corresponding sectoral consurmnption.

Btu = British thermal unit.

- - = Nt applicable. 3

Note: Data for 2013 are model results and ma{ differ from ofticial EIA data reports.

Sources: 2013 prices for motor gasoline, distillate fuel oil, and jet fuel are based on prices in the U.S. Energy Information Administration S\IIEIA). Pefrolgum Marketing Monthly,
DOE/EIA-Q380(2014/08) (Washington, DC, August 2014). 2013 residential, commercial, and industrial natural gas deliverad prices: EIA, Nafural Gas Monthly,
DOE/EIA-0120{2014/07) (Washington, DC, July 2014), 2013 transportation sector natural gas delivered prices are model results. 2013 electric power sector distillate and
residual fuel oil prices: EIA, Monihly Energy Review, DOE/EIA. {2014/11) (Washington, DC, November 2014). 2013 electric power sector natural gas prices: ElA, Efectric
Fower Monthly, DOE/EIA-0226, Ag;;ﬂ)i and April 2014, Table 4.2, and EIA, State Energy Dala Repord 2012, DOE/EIA-0214(2012) (Washingten, DC, June 2014). 2013 ceal
prices based on:  EIA, Quarterdy Coal Report, Cetober-December 2013, DOE/EIA-0121(2013H4Q) (Washingten, DC, March 2014) and EIA, AEQ2015 Nationa! Energy Modeling
System run REF2015.D021916A. 20113 eleclricity prices: _ElA, Monifiy Energg Review, DOE/E A—0035282014I11) {Washington, DC, November 2014). 2013 ES6 Dggces
derived from monthly prices in the Clean Gities Alfermative Fuel Price Report. Projections; ElA, AEQO2015 National Energy Modeling System runs LOWPRICE.DD2{915A,
REF2015.D00219154, and HIGHPRICE DJ21915A.
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e e case comparisons
Table C4. Petrolenm and other liquids supply and disposition
(million barrels per day, unless otherwise noted)

Profections
Suppily and disposition 2013 — 2020 — — 2030 = - 2040 o
Low gholl | Low oft | Low igh oft
price Reference price price Reference price price Reference price

Crude cll
Domestic crude production’ .. 744 9.96 10.60 12.29 8.69 10.04 12.48 7.09 943 993
Alaska .......cccooeeerenne D.52 0.42 0.42 0.42 0.00 0.24 0.57 0.00 0.34 0.45
Lower 48 states ... 6.92 9.55 10.18 11.87 869 9.80 1182 7.09 9.09 9.48
Netimponts........... 7.60 6.02 551 5.94 7.07 6.44 6.24 B.05 7.58 8.86
Gross imports.. 7.73 6.65 6.14 8.57 7.70 7.07 6.87 8.68 8.21 8.49
Exports ............ 013 0.83 0.63 0.63 0.63 0.63 063 0.83 0.63 0.63
Other crude supply” ........... — 027 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total crude supply 15.30 15.98  16.14 18.23 1576 1648 18.72 1514  17.01 18,78
Net product imports ... -1.37 -2.19 -2.80 -5.97 -1.88 -3.56 -8.06 -0.71 -4.26 -9.49

0.82 1.45 1.21 0.88 1.72 1.31 1.27 1.65 1.26 1.31
0.66 0.68 0.60 0.49 0.66 0.52 0.39 0.62 0.45 0.31
0.60 072 0.59 0.5 0.62 0.49 0.50 0.53 0.40 0.44
3.43 5.04 §.20 7.86 4.88 5.89 10.23 3.51 6.36 11.54

Gross refined product |mpoﬂs o
Unfinished oil imports... .
Blending component lmports

Exports... "
Refinery prooassmg galn 1.09 0.96 0.98 1.07 0.84 0.97 0.99 1.00 0.98 1.01
Product stock withdrawal .. g.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Natural gas plant liquids.......

Supply from renewable soUrces.. 093 103 101 102 100 101 105 100 112 125

Ethanol... 0.83 0.87 0.84 0.85 0.83 0.84 0.88 0.83 0.85 0.98
Domestic pi N 0.85 0.88 0.86 0.86 0.87 0.86 0.87 0.88 0.93 0.90
Netimports............. -0.02 -0.02 -0.02 -0.01 -0.04 -0.02 0.01 -0.02 0.02 0.06
Stock withdrawal . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bicdiesel .... 0.10 0.13 0.14 0.14 0.1 011 D.14 0.01 0.1 0.15
Domestic p 0.09 0.13 013 0.13 .00 0.16 213 0.00 0.10 0,14
Netimports.............. 0.0t 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Stock withdrawal ..... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.00

Cther biomass-derived liquids® .. . 0.00 0.03 0.03 0.03 0.15 0.06 0.03 0.15 0.08 0.15
Domestic production....... - 0.00 0.03 0.03 0.03 0.15 0.06 0.03 0.15 0.06 0.15

Net imports........... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Stock withdrawal . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Liquids from gas . 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.00 0.00 0.49
Liquids from coal. 0.00 0.00 0.00 0.00 0.00 0.00 0.24 0.00 0.00 0.71
other® ..., 0.21 0.27 0.28 0.30 0.29 0.30 0.32 0.29 0.32 0.35
Total prmary sUPPIY” e veismsssessessenssiases 1887 1998 1962 1894 2010 1938 1800 2043 19.24  17.66

Product supplied

by fuel
Liquefied petroleum gases and other®,...., 2.50 2.94 2N 2.9 3.34 3.30 3.31 331 325 3.34
Moter gasoline® .. . 8.85 8.80 8.49 7.77 7.94 7.41 644 7.86 7.05 8.02
of which: E85™.. 0.01 0.01 0.02 0.13 0.09 0.13 0.36 0.11 0.19 0.52
Jet fue........... 1.43 1.55 1.55 1.53 176 175 173 1.88 1.87 1,86
Distillate fuel off'2.. 3.83 4.22 426 4.16 4.41 4.34 3.1 462 4.38 277
of which: Diesel 3.58 3.90 3.94 3.88 413 4.09 3.68 4,38 417 357
Residual fuel ofl.... 0.32 0.28 0.27 0.26 0.31 0.28 0.27 0.32 0.28 0,27
Other™ ... 2.04 2.20 218 2.30 236 233 230 2.45 243 245
by sector

Residential and commercial ..................... 0.86 0.79 0.76 0.69 0.72 067 0.60 0.68 0.6% 0.54
Industrial™ ...........ccoooneene 4.69 5.54 5.50 5.66 6.12 6.04 8.09 8,17 6.00 8186
Transportation ., 1336 1374 1346 1270 1335 1279 1142 1369 1286  11.04
Elecinic power™.... 0.12 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08
Unspecified sector™. ) 012 015 -015 016 -047 -0.17 094 018  -017  -0.43
Total product SUPPHEd cu..reeeeeeeeecresiersarsesnes 1896 2000 1965 18.87 2010 1941 1804 2044 1927 1770
DISCTEPANCY "7 ... oot ces s ensre s 010 002 003 -0.03 000 003 -0.04  -0.01 003  -0.04

U.S. Energy Information Administration | Annual Energy Qutlook 2015 C-9



Price cuse comparisons

Table C4. Petroleum and other liquids supply and disposition (confinued)
(million barrels per day, unless otherwise noted)

Projections
Supply and disposition 2013 2020 2030 : 2040
Low oil Higholl | Low oil Highoil | Lowoll High oil
price Reference price price Reference price price Reference price

Domestic refinery distillation capacity™ ............. 17.8 18.8 18.8 19.0 18.8 18.8 18.3 18.8 18.8 19.3
Capacity utilization rate (percent)™®.................. 88.3 87.4 87.8 97,6 86.1 89.4 98.6 82.7 92.0 98.6
Net import share of product supplied (percent).. 330 18.1 13.7 -0.2 25.7 14.8 -10.0 359 17.4 -3.2
Net expenditures for imported crude oif and

petroteum products (billion 2013 dollars) ...... 308 130 167 345 180 259 468 225 405 836

lincludes lease condensate.
2Strategic petroleum reserve stock additions plus unaccounted for crude oil and crude off stock withdrawals,
*Includes other hydrocarbons and aleohols.
" “The vosgldmeMc amaount by which total output i$ greater than input due to the processing of crude oil into products which, in total, have a lower specific gravity than the crude
oil processed. .
oIncludes pyrolysis oils, hiomass-derived Fischer-Tropsch liquids, biobutanol, and renewable feedstocks used for the an-site production of diesel and gastline.
includes domestic sources of other blending components, other hydrocarbons, and ethers.
"Total crude supply, net product imports, refinery processing gain, product stock withdrawal, natural gas plant liquids, supply from renewable sources, liquids from gas, liquids
from coal, and other supply.
Sinciudes ethane, natural gasofine, and refinery olefins.
;’lndudes ethanol and ethers blended into gasofine.
°EB5 refers to a blend of 85 percent ethanol (renewable) and 15 percent motor gasoline (nonrenewable). To address cold starting issues, the percentage of ethanol varies
seasonally. The annual average ethanol content of 74 percent is used for this forecast,
“inciudes only kerosene type.
2tnciudes distillate fuel oif from petroleum and biomass feedstocks.
Mncludes kerosene, aviation gasoline, petrochemical feedstocks, lubricants, waxes, asphalt, road oil, still gas, special naphthas, petroleurn coke, crude oil product supplied,
methanol, and miscellaneous petroleum products.
:;!ncludes energy for combined heat and power plants that have a non-regulatory status, and small on-site generating systems.
Includes consumplion of energy by eleciricity-only and combined heat and power plants that have a regulatory status.
“Represents consumption unattributed to the sectors above.
YBalancing item.  Includes unaccounted for supply, losses, and gains.
Bend-of-year operable capacity.
“Rate is calculated by dividing the gross annual input to atmospheric crude oil distillation units by their operable refining capacity in bamrels per calendar day.
Note: Totals may not equal sum of components due to independent rounding. Data for 20413 are model results and may differ from official EJA data reporis,
Sources: 2013 product supplied based on: U.S. Energy Information Administration (EJA}, Monthly Energy Review, DOE!EIA—OO35(2014I1 1) (Washington, DC, November
2014). Other 2013 dala; EIA, Petroleum Supply Annual 2013, DOEEIA-0340(2013)/1 (Washington, DC, September 2014).  Projections: EIA, AEQ2015 National Energy
Modeling $ystem runs LOWPRICE.DO21915A, REF2015.D021916A, and HIGHPRICE.D021915A.
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Table CS. Petroleum and other liguids prices
(2013 dollars per gallon, unless otherwise noted)

Prive case comparisons

Projections
Sector and fuel 2013 2020 2030 2040
Low o Higholi | Lowoil Highoil | Low oll High oil
price Referance price price Reference price prica Reference price
Crude oil prices (2013 dollars per barrel)
Brent spot.... vevevenes e enes 109 58 79 149 69 106 194 76 141 252
West Texas Intermedlate spo! ...................... 98 52 73 142 83 99 188 72 136 246
Average imported refiners acquisition cost’ .. 98 50 71 139 &1 98 181 68 131 237
Brent / West Texas Intermediate spread....... 10.7 6.1 6.2 6.8 5.9 6.2 6.3 34 56 5.7
Delivered sector product prices
Residential
PROPANE.....oci vttt 213 1.93 210 2.43 2.02 2.23 2.61 210 243 2.81
Distillate fuel oil 3.78 2.42 2.99 4.79 271 3.65 6.00 2.84 4.56 7.44
Commercial
Distillate fuel Oil ............c.ccovevvievireie 3.68 233 2.89 4.70 262 3.56 5.91 2,75 4.47 7.35
Residual fuel 0il...............coconnnive s 331 1.64 2142 3.66 1.89 271 4.74 2.02 3.64 6.40
Residual fuel oil (2013 dellars per barrel}. 139 g9 89 154 79 114 199 85 153 269
Industrial®
Propane........cccoovviimeeceesrsssres s eenes 1.85 1.58 1.78 2.24 1,70 1.96 2.49 1.80 2.24 2.78
Distillate fuel oil 3.75 2.35 29 4.7 265 3.58 5.92 297 4.49 7.36
Residual fuel oil... " 3.00 1.52 2.00 3.52 1.78 2.58 4.59 1.89 3.54 6.24
Residual fuel oil (2013 dollars per barrel). 126 64 84 148 74 108 193 80 147 262
Transportation
2.24 2.03 2.19 252 212 232 2m 2,20 2.52 2.91
3.14 271 2.90 3.49 2.44 2.98 3.75 2.69 3.38 453
Ethanol wholesa1e pnoe 237 2.4% 2.49 2.63 222 2.35 267 2,30 2.64 3.26
Motor gasoline® ....... 3.55 2.33 274 4,17 2.45 3.20 5.05 2.60 3.90 6.33
Jetfuel®............... e 2.94 1.63 247 3.90 1,95 2.88 5.16 2.11 381 6.58
Diesel fue! (distillate fuel oil) 3,86 2.61 3.47 4.97 2.9 3.84 6.17 3.03 4.75 7.61
Residual fuel oil..............ccococenimeereee 289 1.31 1.74 3.14 1.57 2.30 4.13 1.68 3.03 5.2¢
Residual fuel oil {2013 dollars per barrel}. 122 55 73 132 &6 97 174 71 127 222
Electric power’
Distillate fuel oil 3.33 2.04 260 4.42 2.32 3.28 5.683 246 4.19 7.07
Residual fue! oil 283 1.24 1,71 3.24 1.45 2.30 4.33 1.55 3.23 5.98
Residual fue! oil (2013 doltars per barrel). 119 52 72 136 61 97 182 65 136 251
Average prices, all sectors®
Propane.........ccccoevumveccneerees e eesissses 2.00 1.73 1.3 2.31 1.81 2.06 2,53 1.90 2.30 2,79
Motor gasoline‘ 3.53 2.33 2.74 4.17 2.45 3.20 5.05 2.60 3.90 6.33
Jetfuel®. ... 2.94 1.83 217 3.80 1.95 2.88 5.16 211 3.81 6.58
Distillate fuel oi . 3.83 2.55 311 4.9 285 378 6.12 297 4.69 7.55
Residual fuel il............coceveceeee v 2.90 1.38 1.83 3.26 1.64 2.40 4.30 1.76 3.22 5.66
Residual fuel cil (2013 dollars per barrel).  121.71 58.16 7670  137.11 68,77 100.80 1B0.46 73.94 13510 237.79
AVErage ..ciieecirsvececensens 316 204 2.46 3.4 2.18 2.89 4.66 2.32 3.62 5.81
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Prive case compurisons

Table C5. Petroleum and other liquids prices (continued)
{nominal dollars per gallon, unless otherwise noted)

Projections
Sector and fuel 2013 220 2030 2040
Low oil Highoil 1 Low off High oil | Lowol High ai!
price Reference price price Refergnce price price Reference price
Crude oil prices {nominal dollars per barrel}
109 &5 a0 167 91 142 263 120 229 416
98 58 83 159 83 133 255 115 220 407
98 57 80 156 81 129 246 108 212 391
Delivered sector product prices
Residential
PIOPANS ...t 213 2,19 2.38 2,73 267 2.99 3.85 3.36 3.94 465
Distiiate fuel oo, 3.78 274 339 5.3% 3.58 4.90 8.186 4.54 7.40 12.30
GCommercial
Distiltate fuel il 368 2.64 3.28 5.28 3486 4.78 8.03 438 7.25 1214
Residual fuel oil ... 3.31 1.86 2.41 4.1 2.50 3.63 6.44 3.22 5.80 10.57

Industrial®

Propane.... 1.85 1.79 2.04 2.51 2.24 2.63 3.39 2.87 3.62 4.60

Distillate fue! oil . 375 2.66 3.30 5.30 3.50 4.80 8.05 4.42 7.28 12.16

Residual fuel Qil ......cc.covrireeeeeeerir e 3.00 1.72 2.26 3.95 233 3.46 6.23 3.02 5.69 10.31
Transportation

224 2.30 2.49 2.84 2.80 3.12 3.68 3.50 4.09 4.80
3.14 3.06 329 392 3.23 3.99 508 4,28 5.48 749
Ethanaol wholesale price . 2.37 2.82 2.83 2.96 2.64 3.15 3.62 3.68 4.27 539
Motor gasoling®....... . 3.55 2,84 3.10 4.69 3.24 4.29 6.86 4.15 .32 10.46

detfuel . . o 294 1.85 2.47 4.38 257 3.86 7.01 3.36 6.18 10.88

Diesel fuel (distiltate fuel oil) . 3.86 2.96 3.60 5.58 3.85 515 8.39 4,83 7.70 12.58

Residual fuel Oil .........cocooieee e 2.89 1.48 1.8 3.563 2.07 3.08 561 2.70 4.92 B.75
Electric power’

Distillate fuel cil 3.33 2.31 2.95 4,96 3.07 4.39 7.65 3.83 6.79 11.69

Residual fuel il 283 1.40 1.94 3.64 1.92 3.09 5.88 2.48 5.24 9.88

Average prices, all sectors®

Propane........ 2,00 1.96 2.19 2.60 240 277 3.44 3.02 3.73 4.61
Motor gasoline 3.63 264 3.10 4.69 3.24 4.29 6.86 4.14 6.32 10.46
Jet fuel®........... . 294 1.85 2.47 4.38 2.57 3,86 7.0% 3.36 6.18 10.88
Distillate fuel oil.,..........ccooveicncininiienens 3.83 2.88 3.52 5.51 377 507 8.31 474 7.61 12.48
Residual fuel oil (nominal dollars per barrel) 122 66 87 154 1 135 245 118 218 393

Average 3.18 230 279 432 2388 388 ©.33 3.70 5.86 2.61

YWeighted average price delivered to U.S. refiners.

YIncludes combined heat and power plants that have a non-regulatory status, and small on-site generating systems.

ES85 refers to a blend of 85 percent ethanol-{renewable) and 15 percent motor gasoline {nonrenewable).  To address cold starting issues, the percentage of ethanol varies
seasonally. The annual average ethanol content of 74 percent is used for this forecast.

*Sates weighted-average price for all grades. Includes Federal, State, and local taxes.

ncludes only kerosene type.
"Diesel fuel for on-road use, Incdudes Federal and State taxes while excluding county and local taxes.
Tincludes electricity-only and combined heat and power plants that have a regulatory status.
feighted averages of end-use fuel prices are derived from the prices in each sector and the corresponding sectoral consumption,

Note: Data for 2013 are mode! results and may differ from official EIA data reports.

Sources: 2013 Brent and West Texas Intermediate crude oil spot prices: Thomson Reuters. 2013 average imported crude ol pice:  Energy Information Administration
{(EIA), Monthly Energy Review, DOE/EIA-Q035(2014/11) (Washington, DG, November 2014), 2013 prices for motor gasoline, distillate fuel oil, and jet fuel are based on:  ElA,
Pefroleum Marketing Monihly, DOE/EIA-G380(2014/08) (Washington, DC, August 2014). 2013 residential, commercral, industrial, and transportation sector petroleum product
prices are derived from: EIA, Form EIA-782A, "Refiners’/Gas Plant Operators” Monthly Petrofeurn Product Sales Report.” 2013 electric power prices based on.  Monthiy
Energy Review, DOE/EIA-0035(2014/11) (Washington, DC, November 2014). 2013 E85 prices derived from monthly prices in the Clean Gities Altemative Fuel Price Report.
2013 wholesale ethanol prices derived from Bloomberg U.S. average rack price. Projections: ElA, AEO2015 National Energy Modeling Systern runs LOWPRICE.DC21915A,
REF2015.0021915A, and HIGHPRICE.DO21915A,
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(million barrels per day, unless otherwise noted)

Table C6. International petroleum and other liguids supply, disposition, and prices

Price case comparisons

Projections
Suppl; lsposion, and prices e Low oil = Higholl | Lowell == Highoil | Lowoll == High oil
W Of ol w ol o W o] ol
price Reference pgﬂc o price Reference p?'ica price Reference pgﬂ ce
Crude oil spot prices
{2013 dollars per barrel)
109 &8 79 149 69 106 194 78 141 252
West Texas Intermediate .........ccoeviiinimnnn, 98 52 73 142 63 99 188 72 136 246
{nominal dollars per barrel)
Brant ... ..o 108 65 90 167 91 142 263 120 229 416
West Texas Intermediate ............c.ccco s 98 58 83 159 83 133 255 115 220 407
Petroleum and other liquids consumption’
OECD
United States (50 states)............cccceeeeeee. 18.96 20.00 19.65 18.97 20.10 19.41 18.04 20.44 19.27 17.70
United States territories. 0.30 0.32 0.31 0.30 0.35 0.34 0.33 0.40 0.38 0.38
Canada.........coocceu 2.29 2.40 23 220 245 221 2.06 261 2.14 1.94
Mexico and Chile.........oceoieiicieec 2.46 279 2,71 2.63 2.95 2.80 2.78 3.19 292 2.88
OECD EUrope® ... 13.96 14.75 14.20 13.74 15.30 14.09 13.70 16.03 14.12 13.54
Japan ... .. 4.56 4.47 4.27 4.05 4.36 4.03 3.79 4,05 3.65 3.31
South Korea ........cooeeeee. 243 2.71 2.58 242 2.80 2.563 2.36 2.81 2.40 2.24
Australia and New Zealand ..... 1.18 1.19 1.16 1.13 117 1.11 1.09 1.26 1.18 1.11
Total OECD consumption.....ccuee 46.14 48.62 47.20 45.43 49.4% 46.52 44.16 50.79 46.04 4310
Non-QECD
RUSSIA ..o 3.30 3.32 3.31 3.9 3.32 3.23 3.0 3.22 3.01 267
Other Europe and Eurasia® ...........cc........ 2.06 2.22 222 2.20 2.45 2.39 2.33 2.78 2.59 2.48
ChiNg..vccissni s 10.67 13.05 13.13 13.04 15.95 17.03 18,31 17.38 20.19 24.04
India ...... 3.70 4.32 4.30 4.14 5.39 5.62 5,37 6.14 6.79 6.91
Other Asia* ... 7.37 9.14 9.08 8.83 12.37 12.35 12.26 16.24 16,49 16.84
Middle East... 7.61 8.49 8.40 8.42 10.20 9.56 10.22 12.50 11.13 12,72
Africa..... 3.42 3.98 3.93 3.82 4,93 4,78 4,75 6.41 6,18 6.28
Brazil ..o 3.1 3.44 3.33 3.15 3.93 3.74 3.62 4,80 4.50 4.50
Other Central and South America........... 3.38 3.56 3.49 3.38 3.86 372 364 4.39 415 411
Total non-OECD consumption ........ 44.60 51.54 §1.20 50.17 6241 62.31 63.50 73.87 75.01 80.54
Total consumption 90.7 100.2 884 856 111.9 108.8 107.7 124.7 121.0 123.8
Petroleum and other liquids production
QPEC®
Middle East.........ocoooe e 2632 2765 24.56 19.33 35.80 20.34 21.86 45.31 36.14 29.01
North Africa.. 2.90 3.74 3.5 3.22 4.31 3.67 3.42 4.90 4.06 3.67
West Africa..... 4.26 5.51 5.00 4.43 6.85 524 4.81 7.50 543 5
South America . 3.0 3.64 3.10 2.85 458 3.27 293 5.69 379 3.18
Total OPEC production ........ceeein 36.49 40.54 36.18 29.83 51.54 41.53 33.01 83.30 43.42 40.87
Non-QPEC
QECD
United States (50 states) .................... 12.64 16.17 16.92 18.97 14.94 16.52 19.80 13.10 15.88 18.11
Canada......ccccceceenneen, 4.15 4.70 5.05 5.46 5.48 6.26 7.27 5.81 6.76 8.04
Mexico and Chile 2.94 2.41 2.93 .07 2.04 3.32 3.65 2.23 3.79 418
OECD Europe® ..., 3.88 3.18 3.35 3.22 261 298 3.05 2,57 319 3.18
Japan and South Korea........... 0.18 017 0.17 0.186 0.19 0.18 0.18 0.20 0.18 0.18
Australia and New Zealand.. 0.49 0.55 0.60 0.62 0.53 0.86 0.89 0.50 0.96 1,01
Total OECD production 24.29 27.18 29,03 31.51 2579 3012 34.84 24.41 30.77 34.70
Non-OECD
RUSSIZ. ..o 10.50 10.63 10.71 10.97 10.80 11.22 11.58 11.35 12,16 12.67
Other Europe and Eurasia® . 3.27 3.42 341 3.57 421 4.42 4.99 4.83 5.18 6.44
ChiNG s 4.48 4.80 511 523 5.16 5.66 6.18 &.18 584 7.54
Other Asia® ... 3.82 3.72 3.85 3.80 3.54 367 3.80 373 4.01 4.06
Middle East... . 1.20 1.02 1.03 1.14 0.75 0.85 1.04 0.56 0.77 0.8
Africa ..... Y 273 270 279 2.90 2.94 292 3.23 3.33 3.39
Brazil........ooooovi e 273 3.62 3.70 4.01 4.68 5.43 6.05 4.96 6.12 8.34
Other Central and South America........ 2.21 2.51 2.71 2.59 2.53 297 3.25 3.13 3.47 470
Total non-OECD production ........ 30.63 32.44 3321 34.41 34.57 37.17 39.80 36.96 40.88 48.10
Total petroleum and other liquids production 9.4 100.2 98.4 857 111.9 108.8 107.7 1247 1211 123.7
OPEC market share {percent) .............cc.coeee. 39.9 40.5 36.7 311 46.1 38.2 30.7 50.8 40.8 33.0
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Price case comparis

Table Cé. International petrolenm and other lignids supply, disposition, and prices (continued)
(million barrels per day, unless otherwise noted)

Prolections
Supply, disposition, and prices 2013 2020 - 2030 2040
Low ofl High ofl | Low oil High oil | Low oil High oft
price Reference price price Reference price price Reference price
Selected world production subtotais:

Crude oit and equivalents® ... 77.93 83.98 8219 78.67 93.74 89.77 87.00 105.09 99.09 98.87
Tightoil...........ccooe. . 3.62 5.71 7.49 9.28 5.21 9.16 11.15 4.51 10.15 12.10
Bitumen’............ 21 2.91 3,00 3.31 3.57 3.85 472 3.88 4,26 5.36

Refinery processing gain' 2.40 2.45 242 2.26 2.80 2.74 2.50 3.20 2.97 2.89

Natural gas plant liquids......, . 936 1133 1128 1206 1234 1242 1352 1299 1379 1458
Liquids from renewable sources®.................. 244 2.48 2,56 245 3.05 3.36 3.06 3.49 4.22 3.63
Liquids from c0al™ . ..c.......oo.ccooereriereranens 0.21 0.30 0.33 0.53 0.30 0.69 1.40 0.30 1.05 3.16

Liquids from natural gas™ 0.24 0.32 0.33 0.33 0.32 0.51 064 0.32 0.61 1.19
Liquids from kerogen™.._........ccooceinee. 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.01
Crude oil production®
OPECS
Middle East................ccoooovveieeeeeeean. 2313 2434 2120 1581 3225 2559 1788 4167 3179 24568
North Africa... . 2.43 3.19 2.93 2.63 3.61 292 2.65 4,06 2.98 2.71
West ATrICa ..o, 4.20 5.37 4.89 4.28 6.69 513 483 7.35 5.29 4.82
South AMEHEE ..., 2.82 3.34 2.86 2.54 4.23 2.98 2.55 5.25 348 2,80
Total OPEC protuction ... 3260 3625 31.89 2525 4679 3662 2772 5827  43.52  35.03
Non-OPEC
OECD
United States (50 states) ................... 880 1083 1158 1336 963 11.01 1347 809 1041 1094
CaNAAR.cc.evvvrrene e sen s 3.42 4.0 4.35 4.76 4.76 5.48 6.50 5.08 592 7.24
Mexico and Chile .............ccorrerereee. 2.59 2.06 2.61 272 1.70 3.00 331 1.89 3.45 3.83
OECD Europe’........... . 2.82 2.09 217 211 1.44 1.66 1.87 1.29 1.69 1.91
Japan and South Korea ..........o..occvnnn. 0.00 0.00 0.00 0.01 0.00 0.00 0.01 0.00 0.00 0.01
Australia and New Zealand.................. 0.37 0.42 0.47 0.48 0.40 0.67 0.73 0.36 0.75 0.84
Total OECD production ... 1810 1951 2118 2344 1793 2183 2588 1672 2223  24.77
Non-OECD
RUSSIA. .- 10.02 1003 1045  10.38 995 1042 1072 1007 1110 1137

3.05 313 3.18 3.57 3.77 4.03 452 4.18 4.66 §73
4.16 4.23 4.54 4.58 427 4.56 4.70 4.04 4.13 4.53

Other Asia® ... 3.04 2.81 2.94 2.89 2.46 2.45 2.64 241 247 2.66

Middle East... . 1.16 0.98 1.00 1.10 0.71 0.82 1.00 0.52 0.74 0.94

ATICE .o 1.897 2.23 218 219 238 2.38 2.26 2.7 2.70 271

Brazil... ..o e 202 2.75 2.87 314 342 4,16 4.78 3.55 4.60 6.93

Other Central and South Amaerica 1.81 2.06 2.25 2.14 2.05 2.49 277 2.65 2.94 421

Total non-OECD production ........ 27.24 2822 2911 2998 29.03 3132 33.40 30.10 33.35 39.07

Total crude oil production® .........c.coecevcsoviinns 779 84.0 82.2 78.7 93.7 89.8 87.0 1061 99.1 98.9
QPEC market share (percent) ...........cc.occoeveee 41.8 43.2 388 321 49.9 40.8 319 55.4 439 354

'Estimated consumption. Includes both OPEC and non-OPEC consumers in the regional breakdown.

20ECD Europe = Austria, Belgium, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Israel, ltaly, Luxembourg, the
Nethertands, Norway, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey, and the United Kingdom.

3Cther Europe and Eurasia = Albania, Armenia, Azerbaijan, Belarus, Bosnia and Herzegovina, Bulgaria, Croatia, Georgia, Kazakhstan, Kosovo, Kyrgyzstan, Latvia, Lithuanta,
Macedonia, Malla, Moldova, Montenegre, Romania, Serbia, Tajikistan, Turkmenistan, Ukraine, and Uzbekistan. _ .

*Other Asia = Afghanistan, Bangladesh, Bhutan, Brunei, Cambodia (Kampuchea), Fii, French Polynesia, Guam, Hong Kong, India {for production), Indonesia, Kiribati, Laos,
Malaysia, Macau, Maldives, Mongolia, Myanmar {Burma), Nauru, Nepal, New Caledonia, Niue, North Kerea, Pakistan, Papua New Guinea, Philippines, Samoa, Singapore.
Solomon Islands, Sri Lanka, Taiwan, Thailand, Tonga, Vanuatu, and Vietnam., o X i
y ‘OPE?: = Qrganization of the Petroleum Exporting Countries = Algeria, Angola, Ecuador, Iran, Iraq, Kuwait, Liya, Nigeria, Qatar, Saudi Arabia, the United Arab Emirates, and

‘enezuela.

“includes crude oil, iease condensate, tight oil {shale oil), exira-heavy oil, and bitumen (oil sands}.

"Inciudes diluted and upgraded/synthetic bitumen (syncrude). .

*The vog.udmetric amount by which total output is greater than input due to the processing of crude ofl into products which, in total, have a lower specific gravity than the crude
oil processed.

Includes liquids produced from energy crops.

“includes liquids converted from coal via the Fischer-Tropsch coal-to-liquids process.

"includes liquids converted from natural gas via the Fischer-Tropsch natural-gas-to-liquids process.

“Includes liquids produced from kerogen (oil shale, not to be confused with tight oil {shale oil)).

OECD = Organization for Economic Cooperation and Development. )

Note: Totals may not equal sum of components due to independent rounding. Data for 2013 are model results and may differ from official EIA data reports. )

Sources; 2013 Brent and West Texas Intermediate crude off spot prices;  Thomson Reuters. 2013 quantities and projections: Energy Inforrnation Administration (EIA),
AEQ2015 National Energy Modeling System runs LOWPRICE.D021915A, REF2015.0021915A, and HIGHPRICE.DO219154A; and EIA, Generate World Oil Balance application.
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Appendix D
High oil and gas resource case comparisons

Table D1. Total energy supply, disposition, and price summary
(quadrillion Btu per year, unless otherwise noted)

Projoctions
Supply, disposition, and prices 2013 202: l 2090 2040
igh oif and High ol and High of and
Roference gJas resource Reference gas resource Reference gas resource
Production
Crude ¢il and lease condensate..... e ——— 156 22.2 26.3 211 32,8 19.9 34.6
Natural gas plant liquids............. 36 5.5 6.3 57 7.9 55 9.0
Dry natural QS e . 251 29.6 33.1 23.9 43.8 36.4 52.0
Coal'. 20.0 21.7 18.8 225 16.8 22.6 20.3
Nuclearf uramum ........................................................ 8.3 8.4 84 8.5 8.5 8.7 8.5
Conventional hydroelectnc power 25 2.8 2.8 2.8 28 2.8 2.8
Biomass®. e R 4.2 4.4 45 4.6 4.7 5.0 5.1
Other renewable energy ............................................. 23 3.2 32 3.6 34 46 36
OHBI®. ..ottt ee sttt st eess e 13 0.9 0.9 0.9 1.0 1.0 1.0
TOtAlecerremsmererienmemssssnsrnsesisssorsnnsinssissansnssrnss N 82.7 98.7 104.3 103.7 124.4 106.6 136.8
Imports
CIUAE Oleceeeeicrrreree et rnsecester s reve s et et e bvaeme e 17.0 136 13.5 15.7 1.7 18.2 11.3
Pstroleum and other liquids® 43 46 4.4 4.4 47 41 4.4
Natural gas’ ..., .cccovrunrnrenene } 29 1.9 1.8 16 1.7 1.7 2.5
Other IMports® ......ovveeeeereeces et e . 0.3 0.1 0.1 0.1 0.1 0.1 0.0
Total....... 245 20.2 19.9 217 18.2 24.1 18.3
Exports
Petroteum and other figuide® .........co.ovo i 7.3 11.2 164 12.6 216 13.7 24.3
Natural gas™ ....occovorereerne. 16 45 46 6.4 10.8 74 15.7
Coal...... . ) ) 2.9 2.5 25 3.3 3.4 35 4.0
Total....... . "7y 18.1 225 22,4 35.7 24,8 44.0
DiSCIEPANCY ... coccerrereneemsesssrancestrrssasserrs stasarecserssssnanses 1.6 0.1 0.1 0.2 0.1 0.3 0.3
Consumption
Petroleum and other liquids™ 35.9 37.14 375 38,5 37.8 36.2 37.5
NBLUFAL GBS .....ovveeeecve et et sesenrarennia 26.9 26.8 30.1 28.8 344 305 38.4
Coal? 180 19.2 16.3 19.2 16.3 19.0 16.3
Nuclear f uranium?............cc....... 83 8.4 8.4 85 8.5 8.7 8.5
Conventional hydroefectric power . 25 28 28 28 28 2.8 28
Biomass™ ..., . 2.9 3.0 31 32 3.3 3.5 35
Other renewable energy® 23 32 3.2 36 3.4 46 38
OHREI™ - oeoeeeeeesrr e eetn e e vast s s et et seees s tanen 0.4 0.3 0.3 0.3 0.3 0.2 0.3
Total vt yaenens 97.1 100.8 101.8 1029 106.8 105.7 110.8
Prices (2013 dollars per unit}
Crude oil spot prices (dolfars per barrel)
Brent..., .. ovreeecemaererseiereeeresnenen vt 109 79 76 106 o8 141 129
West Texas Intermediate............coovcceciiniiececcennn 98 73 64 99 84 136 115
Natural gas at Henry Hub
{doltars per million B)...........cocervrere e vsinenes 3,73 4.88 3.12 5.69 3.67 7.85 4,38
Coal (dollars per ton)
at the minemouth™ ..o 37.2 37.9 37.2 437 42.3 49.2 47.8
Coal (dollars per million Btu)
at the minemouth™ ... 1.84 1.88 1.84 2.18 210 244 236
Average end-use' ... 2.50 2.54 2.43 2.84 266 3.09 288
Average electricity (cents per Kilowatthour) ................. 10.1 10.5 10.0 114 10.0 i1.8 10.3
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} il andd gus resowree case ¢ ISONY
High oil and gus resorrce case comparisons

Table D1. Total energy supply, disposition, and price summary (continued)
(quadriltion Btu per year, unless otherwise noted)

Projections
Supply, disposition, and prices 2013 2020 2030 2040
High oll and High ol and High oil and
Referonce gag Tesource Reference gas resource Reference gas resource
Prices (nominal dollars per unit)
Crude oil spot prices (dollars per barrel)
Brent. ... 108 <14} 85 142 127 229 205
West Texas Intermediate 98 83 72 133 109 220 182
Natural gas at Henry Hub
(dollars per million BHu)......c.cccove v 3.73 5.54 3.51 7.63 476 12.73 6.93
Coal {dollars per ton)
at the mINemOouth™ ..ot 372 43.0 41.7 58.6 54.8 79.8 75.6
Coal {dollars per miliion Biu)
at the minemouth™ ... 1.84 214 207 2.92 2.72 3.95 3.73
Average end-use" .... 2.50 2.88 273 3.81 3.45 5.00 4.56
Average electricity (cents per kilowatihour)................ 104 11.9 11.2 4.5 13.0 18.2 16.2

‘Inciudes waste coal, .

*These values represent the energy obtained from uranium when it is used in light water reactars, The total energy content of uranium is much larger, but altemative
processes are required to take advantage of it,

T ;'ncl‘:f_??o gr‘i’d-:;o_lnnecled electricity from wood and wood waste; biomass, such as com, used for liquid fuels preduction; and non-glectric energy demand from wood. Refer to
able r details.
ncludes grid-connected electricity from landfill gas; biogenic municipal waste; wind; photovoltaic and sofar thermal sources; and non-electric energy from renewable sources,
such as active and passive solaf systems. Excludes electnicity impors using renewabie sources and nonmarketed renewsble energy.  See Table A17 for selected nonmarketed
residential and commercial renewable energy data.

‘Includes non-biogenic municipal waste, liquid hydrogen, methanol, and some domestic inputs to refineries.

Includes imports of finished petroleum products, unfinished oils, alcohols, ethers, blending compenents, and renewable fuels such as ethano).

Includes imports of liquefied natural gas that are later re-exported.

Includes coal, coal coke (net), and electricity {net). Excludes imports of fuel used in nuclear power plants.
:gnﬂudes crude oif, petrolenm products, ethanol, and biodiesel,
Inciudes re-exported liquefied natural gas.

‘;Balancing item. Includes upaccounted for supply, losses, gains, and net storage withdrawals.

“Estimated consumption. Includes petrolaum-derived fuels and non-petroleum derived fuels, such as ethanel and biodiese), and coal-pased synthelic fiquids. Petroleum
coke, which is a solid, is included. Also included are hydrocarbon gas liquids and crude oil consumed as a fuef. Refer to Table A17 for detailed renewable liquid fuels
consumption.

':Exdpudes coal converted to coal-based synthetic liquids and natural gas.

YIncludes grid-connected electricity from wood and wood waste, non-electric energy from wood, and biofuels heat and coproducts used in the production of liquid fuels, but
exciudes the energy content of the liquid fueis. e

includes non-biogenic municipal waste, fiquid hydrogen, end net electricity imports.

*Includes report prices for both open market and captive mines. Prices weighted by production, which differs from average minemouth prices published in EIA data reports
where it is weighted by reported sales.

Prices weighted by consumption; weighted average excludes export free-alongstde-ship (f.a.5.) prices.

Btu = British thermal unit. )

Note: Totals may nol equal sum of components due 1o independent rounding.  Data for 2013 are mode! results and may differ from official EJA data reports.

Sources: 2013 natural gas supply values:  U.S. Energy Information Administration {(EIA), Natura! Gas Monthly, DOE/EIA-0130(2014/07) (Washington, DC, July 2014). 213
coal minemouth and delivered coal prices: EIA, Annual Coal Report 2013, DOE/EIA-0584(2013) {Washington, DC, January 2015). 2013 petrofeum supply values: EIA,
Petroleurn Supply Annusl 2013, DOE/EIA-0340(2013)/1 {Washinglon, DC, September 2014). 2013 crude oil spet prices and natural gas spot price at Henry Hub:  Thomsen
Reuters. Other 2013 coal values: Quarferly Céal Report, October-December 2013, DOE/EIA(121(204 3/40) (Washington, DC, March 2014).  Other 2013 values: EIA,
Monthiy Energy Review, DOE/EIA-0035(2014/11) (Washington, DC, November 2014). Projections: E!A, AEQ2015 National Energy Modeling System runs
REF2015.D021915A and HIGHRESOURCE.DO21915B.
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High oil und gas resource case compurisons

Table D2. Energy consumption by sector and source
(quadrillion Btu per year, uniess otherwise noted)

Projections
Sector and source 2013 2020 — 203(:" — 204: —
High oil an gh ofl an igh oll and
Reference gag resource Reference gas resource Reference gas resource
Energy consumption
Residential
PrOPANE ..o e 0.43 0.32 0.33 028 0.28 0.25 0.25
Kerosene..... 0. 0.01 0.01 0.01 0.01 0.00 0.00
Distillate fuel Gil ... vveeriivereiinenn 0.50 0.40 0.40 0.31 0.31 0.24 0.24
Petroleum and other liquids subtotal.. 0.93 0.73 0.74 0.59 0.60 049 0.49
Natural gas.......cccocceoiieiceiiicce e 505 463 4.75 4.52 4,70 4.3 4.52
Renewable energy’ 0.58 0.41 0.41 0.38 0.37 0.35 0.35
Electricity..........cccc... 4.75 4.86 4,90 5.08 5.20 5.42 5.61
Delivered energy.... 11.32 10.63 10.80 10.57 10.86 10.57 10.97
Electricity related 108Se€8.........cccoooi i 9.79 9.75 09.53 9.91 9.76 10.33 10.20
Total . 21.10 20.38 20.33 20.48 20.62 20.91 2117
Commercial
PIOPANE ..ot e e 0.15 0.16 0.16 0.17 0.17 018 0.18
Motor gasoline® “ 0.05 0.05 0.05 0.05 0.05 0.0 0.06
KBROSEINE.....ccooviiicri ettt e 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Distillate fuel Oil.............cccoooiiiee e 0.37 0.34 0.34 0.30 0.31 0.27 0.28
Residual fuel oil...........cooooeoi e, . 0.03 0.07 0.07 0.07 0.07 0.06 0.07
Petroleum and other liquids subtotal ... . 0.59 0.62 0.63 0.60 0.61 0.58 0.59
3.37 3.30 348 3.43 3.71 37 4.11
0.04 0.05 0.05 0.05 0.05 - 0.05 0.05
0.12 0.12 0.12 0.12 0.12 012 0.12
4,57 4,82 4.85 5.19 5.32 5,66 5.85
8.69 8.90 9.14 9.38 9.81 10.12 10.72
9.42 9.68 9.44 10.13 9.99 10.80 10.64
= | T 18.10 18.58 18.58 19.52 19.81 20.92 21.37
Industriat*
Liquefied petroleum gases and other®...................... 2.51 3.20 3.26 3.72 3.81 387 3.82
Motor gasoling® .........cooecivrvvnniinins 0.25 0.26 0.27 0.25 0.29 0.25 0.29
Distillate fue! oil... .. 1.31 1.42 1.41 1.36 1.46 1.3 1.48
Residual fuel gil............ccoveniivriiimon, 0.08 0.10 0.10 0.13 0.12 0.13 0.11
Petrochemical feedstocks ... e 0.74 0.85 0.95 1.14 1.14 1.20 1.12
Other petroleum®............coo. oo 352 3.67 3.94 3.83 4.28 3.09 4.46
Petroleum and other liquids subtotal... .. B8.40 9.61 9.94 10.44 11.09 10.59 11.28
Natural 9as........co i e 7.62 8.33 8.56 8.65 8.17 8.90 9.43
Natural-gas-to-liquids heat and power .................... 0.00 0.00 0.00 0.00 0.00 0.00 Q.00
Lease and plant fuel ..........ccooevvenrenee. . 1.52 1.87 2.02 210 3.05 229 3.84
Natural gas subtotal . 9.14 10.20 10.58 10.75 12.21 11.18 13.28
Metallurgical coal........c.coieeiiieiiniincceinaes 0.62 061 0.59 0.56 0.5¢ 0.51 0.53
Other industrial coal.............cocvivciciiic e 0.88 0.93 0.93 0.95 0.97 0.99 1.01
Coal-to-liquids heat and power 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Net coal coke imports............... . -0.02 0.00 0.00 -0.03 -0.03 -0.06 -0.06
Coal subtofal........... e 1.48 1.54 1.52 1.48 1.53 1.44 1.48
Biofuels heat and coproducts........c.oeevvevecereevccneans 0.72 0.80 0.81 0.80 0.82 0.86 0.88
Renewable energy®. ..o 1.48 1.53 1.56 1.59 164 163 1.70
EleCRHCY. ... .eeeceeeeeeeee et e 3.26 3.74 3.83 4.04 427 412 4.35
Delivered energy ... 24.48 27.42 28.24 29.10 31.55 29.82 32.98
Electricity related I0SS8S.........ccoovviceeireceniccerienn 6.72 7.51 745 7.88 8.01 7.85 7.92
L - L U 31.20 34.93 35.69 36.98 39.56 37.68 40.90
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High oil and gas resource case comparisons

Table D2. Energy consumption by sector and source (contlnued)

{quadrillion Btu per year, uniess otherwise noted)

Projections
Sector and source 2w ZOZZI h oif and 203:1 h oif and 20‘“IJ'II h oll
oil an oil an oll and
Reference gag resource Reference asg resource Reference gag resource
Transportaticn
PIODANE ..ottt vene e e rrne s srae e 0.05 0.04 0.04 0.05 0.05 0.07 0.07
Motor gasoline 15.94 15.35 15.42 13.30 13.56 12.55 12.83
of which: E85 0.02 6.03 0.03 0.20 0.17 0.28 0.28
Jetfuel™.........oooue. 2.80 3.01 3.01 3.40 342 364 365
Distiliate fuel o 6.50 7.35 742 1.76 8.22 7.97 833
Residual fuel cil....... 0.57 0.35 0.35 0.36 0.38 0.36 0.36
Other petroleumn™ .........cc.oceevieevcvereene 0.15 0.16 0.16 0.16 0.16 0.16 0.16
Petroleum and other liquids subtotal 26.00 26.27 26.42 25.03 25.77 24.76 25.42
Pipeline fuel natural gas............... 0.88 0.85 0.93 0.94 1.13 0.96 1.26
Compressed / liquefied natural gas.. 0.05 0.07 0.07 0.17 0.18 0.71 0.96
Liquid hydrogen .......cc.coecvevevene. 0.00 0.00 0.00 0.00 0.00 0.00 0.00
EleCHiCHY. ..ot 0.02 0.03 0.03 0.04 0.04 0.06 0.06
Delivered energy rrresasisa s 26.96 27.22 27.44 26.18 2712 26.49 27.70
Electricity related losses. ... 0.05 0.06 0.08 0.08 0.08 0.12 0.11
Total .................. 27.01 27.29 27.50 26.27 27.20 26.61 27.81
Unspecified SeCOr™ ... roromrmmrssrerssramecrmsssoneeese 0.27 0.34 -0.34 0.37 -0.41 -0.38 0.41
Delivered energy consumption for all sectors :
Liquefied petroleum gases and other®...................... 314 3.73 3.80 4.23 4.3 417 4.33
Motor gasoling® ...t 16.36 16.79 15.87 13.72 14.01 12.96 13.28
of which; E85° 0.02 0.03 0.03 0.20 0.17 0.28 0.28
Jetfuet™ ... 297 3.20 3.20 3.61 3.63 3.86 3.88
KeTOSEME. ... 0.01 .01 0.01 (1X0]] 0.01 0.01 0.01
Distillate fuel ol ..o 810 8.86 8492 9.08 Q.57 8.13 9.60
Residual fuel ail............. 0.65 0.53 0.53 0.56 0.55 0.56 0.54
Petrocherical feedstocks . 0.74 0.95 0.95 1.14 1.14 1.20 1.12
Other patroleum™ ..o 367 3.82 410 3.98 4.44 4.15 462
Petroleum and other liquids subtotal...................... 35.65 36.89 37.38 36.30 37.66 36.03 37.38
Natural gas........cooeerr e 16.10 16.32 16.86 16.76 17.75 17.64 19.03
Natural-gas-fo-liquids heat and power 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lease and plant fuel” ...........ccccovee.en. 1.52 1.87 2.02 2.10 3.05 229 3.84
Pipeline natural gas.... 0.88 0.85 0.93 0.94 113 0.96 1.26
Natural gas subtotal 18.50 19.05 19.81 19.80 21.93 20.88 2413
Metallurgical coal ....... 0.62 0.61 0.59 0.56 0.59 0.51 0.53
Other coal ... e 0.92 0.98 0.98 1.00 1.01 1.04 1.05
Coal-to-liquids heat and powe; ..... 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Net coal coke imports............... -0.02 0.00 0.00 -0.03 -0.03 -0.06 -0.06
Coal SUBLOtal.....c.oeecece e 1.52 1.59 1.57 1.53 1.57 1.49 1.53
Biofuels heat and coproducts.........cccocveeveieceecninenn 0.72 0.80 0.81 0.80 0.82 0.86 0.88
Renewable energy'® 2.18 2.06 2.09 209 213 210 217
Liquid hydrogen ... e 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Elegtricily. ... 12.60 13.45 13.62 14,35 14.83 15.25 15.87
Delivered energy 71.17 73.84 75.27 7487 78.94 76.62 81.97
Electricity related 10SS€S. ........coooviiei e 25.97 27.00 26.48 2801 27.83 28.10 28.87
TORAE e e it sme b bbb honeni s 97.14 100.84 101.75 102.87 106.78 105.73 110.84
Electric power'®
Distillate fuet Ol ..o 0.05 0.09 0.08 0.08 0.07 0.08 0.07
Residual fue! oil 0.21 0.08 0.09 0.09 0.09 0.09 0.10
Petroleum and other liquids subtotal...................... 0.26 0.17 0.16 0.17 0.16 0.18 0.17
NAUTAl G8S......coir i e v s rnn e 8.36 7.80 10.29 9.03 12.46 9.61 14.24
Steam coal............ 16.49 17.59 14.77 17.63 14,78 17.52 14,76
Nuclear / uranium™ ... 8.27 8.42 8.42 8.47 8.46 8.73 8.48
Renewable energy™ ... 478 6.13 6.11 6.72 6.50 7.99 6.82
Nen-biogenic municipal waste ..o 0.23 0.23 0.23 0.23 0.23 0.23 0.23
Electricity imports . 0.18 0.1 0.1 0.10 0.08 a1 0.07
TOAL correrarerraemeeesnsrasrenssmsassmscsesmeenmes sosemssesesiennenen 38.57 40.45 40.10 42.35 42.67 44.36 44.74
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High vil urd gas reseuree vase compaisois

Table D2. Energy consumption by sector and source (continued)
{quadrillion Btu per year, unless otherwise noted)

Projections
Sector and source 2013 202:] ——— 203:I — 204: —
gh ofl an gh oil and gh il an
Reference gas resoorce Reference gas resource Reference gas resource
Total energy consumption
Liquefied petroleum gases and other® 314 3.73 3.80 4.23 4.31 417 4.33
Motor gasoling?..........cco..ciuueesecerreenas 16.36 16.79 15.87 13.72 14.01 12.96 13.28
of which: E85* 0.02 0.03 0.03 0.20 0.17 0.28 0.28
Jetfuel™.......... . 2,97 3.20 3.20 3.61 3.63 3.86 3.88
Kerosene.... 0.04 0.01 0.01 .01 0.01 0.01 0,01
Distillate fuet oil 8.15 8.95 8.00 9.13 9.65 9.21 9.67
Residual fuel ail............. 0.87 0.61 0.61 0.64 0.64 0.65 0.64
Pstrochemical feedstocks ... 0.74 0.95 0.95 1.14 1.14 1.20 1.12
Other petroleum™ ........c..coooverrernes 3.67 3.82 4.10 3.98 4.44 4.15 4.62
Petroleum and other liquids subtotal... ... 35,91 37.06 37.54 36.47 37.82 36.21 37.54
Naturat gas 24 .46 2412 2715 25,79 30.21 27.25 33.27
Natural-gas-to-iquids heat and power . 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lease and plant fuel” 1.62 1.87 2.02 210 3.05 2.29 3.84
Pipeline natural gas 0.88 0.85 0.93 0.94 1.13 0.96 1.26
Natural gas subtotal 26.86 26.85 30.10 28.83 34.39 30.50 38.37
Metallurgical coal . a.62 0.61 0.59 0.56 0.58 0.5t 0.53
Other coal . 17.41 18.57 1575 18.63 16.79 18.56 16.81
Coal-to-liquids heat and power ..o cooevevevceeienee 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Net coal coke impents........... -0.02 0.00 0.00 -0_03 -0.03 - -0,06 -0.06
Coal subtotal........ 18.01 19.18 16.34 19.16 16.35 19.01 16.29
Nuglear / uranium®’ 8.27 8.42 8.42 8.47 B8.46 8.73 8.46
Biofuels heat and coproducts............... 0.72 0.80 0.81 0.80 0.82 0.86 0.88
Renewable energy“ ......... . 6,96 8.19 8.20 8.81 8.63 10.09 8.99
Liquid hydrogen ... 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Non-biogenic municipal waste . 0.23 0.23 0.23 0.23 0.23 0.23 0.23
Electricity imports 0.18 0.1 0.1t 0.10 0.08 0.1 0.07

97.14 100.84 101.75 102.87 106.78 105.73 110.84

Total
Energy use and related statistics
Delivered energy use............. 71.17 73.84 75.27 74.87 78.94 76.62 81.97
Total energy use 97.14 100.84 101.75 102.87 106.78 105.73 110.84
Ethanol consumed in motor gasoline and E85.... 112 1.12 1.13 1.12 1.13 1.27 1.30
Population (MillIons) .........ccovoe oo 317 334 334 359 358 380 380
Gross domestic product (billion 2008 dollars) .. 15,710 18,801 18,841 23,894 24222 29,898 30,236
Carbon dioxide emissions {million metric tons} 5,405 5,499 5,435 5,514 5,636 5,549 5,800

Yincludes wood used for residential heating. See Table A4 andior Table A17 for estimates of nonmarketed renewable energy consumption for geothermal heal pumps, solar

thermal water heating, and electricity generation from wind and solar photovoltaic sources.
ncfudes ethano! and ethers blended into gasoline. .
*Excludes ethanol. Includes commercial sector consumption of wood and wood waste, landfill gas, municipal waste, and other biomass for combined heat and power. See
Table AS and/or Table A17 for estimates of nonmarketed renewable energy consumption for solar thermal waler heating and electricity generation from wind and solar
holovoltalc sources.
P “Includes energy for combined heat and power plants that have a non-regulatory status, and small on-site generating systems.
ncludes ethane, natural gascline, and refinery olefins.

Yincludes petroleurn coke, asphalt, road oil, lubricants, still gas, and miscellaneous petroleum products.

"Represents natural gas used in well, field, and lease operations, in natural gas processing plant machinery, and for liquefaction in export facilities.

includes consumption of energy produced from hydroelectric, wood and wood waste, municipa! waste, and other biomass sources. Excludes ethanol in motor gasoline.

*E85 refers 1o a blend of 85 percent ethancl (renewable) and 15 percent motar gasoline (nonrenewable). To address cold starting issues, the percentage of ethano! varies
seasonally. The annual average ethanol content of 74 percent is used for this forecast,

“Includes only kerosene type.

“Diesel fuel for on- and off- road use.

“Includes aviation gasoline and lubricants.

“Represents consumption unatiributed to the sectors above,

Includes aviation gasoline, petrolewn coke, asphalt, road cil, lubricants, still gas, and miscellaneous petroleum products,

“includes electricity generated for sale to the gnid and for own use from renewable sources, and non-electric energy from renewable sources. Excludes ethanol and
nonpiarkeled renewable energy consumplion for geothermal heat pumps, buildings photoveHtaic systems, and solar thenmal water heaters.

"“fncludes consumption of energy by eledﬂg}f-omy and combined heat and power plants that have a regulatory status.

"rhese valuas represent the energy obtained from uranium when it is used in light water reactors. The tatal energy content of uranium is much larger, but attemative
progesses are required to take advantage of it.

Irlécgr;jes conventional hydroeleciric, geothermal, wood and wood waste, biogenic municipal waste, other biomass, wind, photovoltaic, and solar thermal sources. Excludes
net eleclricity imports.

"Includes conventional hydroelectric, geothermal, wood and weod waste, biogenic municipal waste, other biomass, wind, photovoltaic, and solar thermal sources. Excludes
ethslnol. Be'tt _el:ﬁ’triciiy ilmp?trts and nonmarketed renewable energy consumption for geothermal heat pumps, buildings photovoltaic systems, and solar thermal water heaters,

u = British thermal unit.

Note: includes estimated consumption for petroleum and other liquids. Tolals may not equal sum of components due to independent rounding. Data for 2013 are mode!
results and may differ from official EIA data reports.

Sources: 2013 consumcrﬁon based on: U.5. Energg Information Administration (EIA), Monthly Energy Review, DOE-EIA-0035(2014/11) (Washington, DC, November
2014). 2013 population and gross domestic product: IHS Economics, Industry and Employment models, November 2014, 2013 carbon dioxide emissions and emission factors:
E|A, Monthly Energy Raview, DOE/EIA-0035{2014/11) (Washington, DC, Novernber 2014). Projections: EIA, AEQ2015 National Energy Modeling System runs
REF2015,0021915A and HIGHRESOURCE.D021915B.
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High oil and gas resource case comparisons

Table D3. Energy prices by sector and source

(2013 dollars per million Btu, unless otherwise noted)

Projections
Sector and source 2013 202: 2030 2040
igh oil and High ofl and High ol and
Reference gasg resource| Reference gag resource| Neierence gaasg resource
Residential
PrOPaNE.....ccvriirri oo rres st sese e o e 23.3 230 22.2 244 239 266 256
Distillate fuel oil . 27.2 215 20.9 26.3 249 329 31.3
Natural gas..... 10.0 116 96 12.8 10.4 15.5 119
ElROAICHY ..ottt e e e e e e 356 378 36.1 40.0 36.9 42.4 378
Commercial
PrODANE ... cveceieeeresr et et sb ettt 20.0 19.4 18.5 211 204 239 226
Distihiate fuel oil . 28.7 21.0 203 258 243 325 3.0
Residual fuel 0il ..o 221 14.2 135 18.1 16.7 24.3 221
NEIIFAl GBS ...t 8.1 96 7.6 10.4 8.1 12.6 8.0
EBI@CtACItY ...cooveeeveee et 297 311 296 3286 29.4 345 298
Industrial’
PrOPANE......ocoeece e e 203 19.6 18.7 215 20.8 245 23.0
Distillate fuel ol . 273 212 205 6.1 245 327 N3
Residual fuel oil. 20.0 13.3 126 7.2 15,7 235 211
NEtUTa! 8% ... 48 6.2 4.3 6.8 4.6 8.8 5.2
Metallurgical coal ... e 55 5.8 5.8 6.7 6.6 7.2 71
Cther industrial coal . 32 33 32 3.6 34 39 37
Coal to liquids....... .- -- .- -- .- -- --
ElettriGity ..o e 20.2 213 19.9 226 200 247 207
Transportation
Propane. 246 24.0 23.3 25.5 24.9 276 26.6
E85% ...ooroeree. 33.1 304 29.9 31.2 30.2 354 345
MOtor gasoliNng® ..o eecre s e s 29.3 225 2.8 26.4 250 323 M2
Jetfuel® oo 218 16.1 15.5 21.3 19.4 283 26.1
Diesel fuel (distillate fuel oil)® . 282 231 22.5 28.0 26.4 347 332
Residual fuel cil 19.3 1.7 11.1 15.4 14.1 20.3 19.0
Natural gas” ..., e 178 178 16.0 5.7 138 186 168
ElECCItY . ..ot 285 302 282 329 28.9 38.0 305
Electric power®
Distillate fuel Gil ..........cccooieereeiir e 24,0 18.8 18.1 2386 221 302 28.7
Residual fuel oil, 189 115 10.7 154 140 216 193
Natural gas.... 4.4 5.4 3.7 6.2 4.1 8.3 47
Se@am COAN......covi e e 23 24 22 27 2.4 2.9 2.7
Average price to all users®
PrORANE, ..ot cmeee st st sbe e et s sae e e nees 218 211 20.2 226 21.9 25.2 239
E85° ....... 331 30.4 20.9 31.2 30.2 354 345
Motor gasoline 29.0 225 21.8 26.4 250 323 312
Jet fuel ............ 218 16.1 15.5 21.3 19.4 28.3 26.1
Distiflate fuel oil . 27.9 2286 220 2786 26.0 342 328
Residual fuel oil. 19.4 12.2 11.6 16.0 14.7 215 19.8
Natural gas........... 6.1 7.5 54 82 5.8 10.5 6.7
Metallurgical coal . 55 58 58 6.7 66 7.2 7.1
Other gk, 24 24 23 27 25 30 27
Coal to liquids.... -- -- .- -- -- -- --
BIECHICIY ..o et st et e 295 308 29.2 324 29.3 347 30.1
Non-renewable energy expenditures by
sector (billion 2013 dollars)
Residential ..ot 243 254 238 276 256 311 278
Commercial ... 177 194 182 219 200 259 228
Industrial ...... 224 264 242 323 298 389 348
Transportation ..., 78 565 550 638 618 ™ 781
Total non-renewable expenditures.... 1,364 1,276 1,213 1,456 1,373 1,751 1,635
Transportation renewable expenditures.......... 1 1 1 6 5 10 10
Total expenditures .......ccoermrmiisssrsesmnnenenns 1,364 1,277 1,214 1,462 1,378 1,761 1,645
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Table D3. Energy prices by sector and source (continued)

(nominal dollars per million Btu, unless otherwise noted)

Projections
Sector and source 21 zozl:li h ofl and 203:“ h oil 204:“ h off and
o an gh oil and igh oit an
Reference gas resource Reference gas resource Reference gas resource
Residential
PrOPANE. ....cei et 233 26.1 250 328 310 43.1 40.4
Distiliate fuet Ol ... 27.2 24.4 234 353 323 53.3 49.5
NatUral Gas. ..o e 10.0 13.2 10.8 17.1 135 251 18.8
EfeCtiCtY ....covvivcriiriis e 356 429 40.5 53.6 479 68.8 50.4
Commercial
PROPANE.......covetietiiceeeee et et em e e 20.0 220 20.7 28.3 26.5 388 357
Distillate fuel oil 26.7 23.8 22.8 3486 315 5286 491
Residual fuel oil 221 16.1 15.1 24.3 1.7 384 349
NatUral GaS......coiee et 8.1 10.8 8.5 13.9 10.5 205 14.2
EIEGHCHY ..o e 297 353 33.2 43.7 38.1 56.0 47.1
Industrial’
Propane..........ccoirie et 20.3 223 21.0 28.8 26.9 39.7 36.4
Distillate Ul oil ........oerrer e 27.3 24.1 23.0 350 318 53.0 48.4
Residual fuel ol 20.0 15.1 14.2 231 20.4 38.0 334
Natural gas®........ 48 7.0 48 9.1 6.0 142 8.3
Metallurgical coal ..., 5.5 6.6 65 8.9 85 11.6 11.2
Otherindustrial coal ... 3.2 3.8 3.6 4.8 45 6.3 5.9
Coal to liquids. -- -- -- -- -- -- --
EIRCAACIEY . .vocvevverrn v ettt 202 242 22.3 30.3 26.0 40.0 327
Transportation
PrOPANGE.....comiieer e vrrrc e s e en 246 27.2 26.1 34.1 323 44.8 420
E85% ... 331 344 335 41.9 393 57.4 548
Motor gasoling® ..o 29.3 255 245 35.3 324 524 49.4
Jetfuel® s 21.8 18.3 17.3 286 252 45.8 412
Diesel fuel (distillate fuel oil)" . 282 262 2582 376 34.3 56.2 525
Residual fuel oil.................. 19.3 132 124 20,6 18.4 329 301
NALULE] GAS7 oo 176 20.2 i8.0 21.0 18.0 31.8 265
ERECAICIEY ..o cceve vt et et 285 343 31.7 44 4 375 58.4 48.2
Efectric power®
Distillate fuel Oil ......covvee e e 24.0 213 20.3 31.7 28.7 450 454
Residual fuel o ..........o i 18.9 13.0 12.0 206 18.2 35.0 3086
Natural gas..... . 4.4 6.1 41 8.3 54 13.4 7.4
Steamn ¢oal........ccocoeeene. bttt 23 2.7 25 36 32 4.7 42
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High oil and gas resource case comparisons

Table D3. Energy prices by sector and source (continued)

(nominal dollars per million Btu, unless otherwise noted)

Projections
Sector and source 213 2020 2030 2040
High oil and High oii and High ol and
Reference gas resource Reference gas resource Reference gas resource
Average price to all users®
Propane......... 219 23.9 228 30.3 28.4 409 37.7
E85%......... 33.1 34.4 33.5 41.9 393 57.4 548
Motor gasoling 29.0 255 245 353 324 52.4 494
Jetfuel® .o, 218 18.3 17.3 286 25.2 458 41.2
Distillate fuel oil 279 25.7 246 359 33.7 55.5 519
Residual fuel oil 19.4 13.8 13.0 21.5 19.1 348 31.2
Natural gas... 6.1 8.5 6.1 11.0 75 17.0 106
Metallurgical coal 55 6.6 6.5 89 8.5 1186 11.2
24 238 26 37 3.3 4.8 43
295 349 328 43.4 38.1 56.2 47.5
Non-renewable energy expenditures by
sector (billion nominal dollars)
Residential ..o 243 288 268 370 332 504 440
Commercial .. 177 220 205 284 260 420 360
Industrial’ 224 299 272 433 387 631 551
Transportaion ... 719 641 617 855 803 1,283 1,235
Total non-renewable expenditures ... 1,364 1,448 1,361 1,852 1,782 2,839 2,586
Transportation renewable expenditures ........ 1 1 1 8 7 16 15
Total expenditures ....... J 1,364 1,449 1,362 1,980 1,788 2,855 2,601

DOE/EIA-0380({2014/08) (Washington, DC, August 2014). 2013 residential, commercial, and industrial natural gas delivered prices: EIA,

Includes energy for combined heat and power plants that have a non-regufatory status, and small on-site generating systems.

Excludes use for lease and plant fuel.

E8S refers {0 a blend of 85 percent ethanol (renewable) and 15 percent motor gasoline (nonrenewable). To address cold starting issues, the perceniage of ethanol varies
seasonally, The annual average ethanol content of 74 percent is used for this forecast.
“Sales weighted-average price for all grades. Includes Federal, State, and local taxes.
SKerosene-type jet fuel. includes Federal and State taxes while excluding county and local taxes.
‘Diesel fuel for on-road use, Includes Federal and State taxes while excluding county and local taxes.
Natural gas used as fuel in motor vehicles, trains, and ships. Includes estimated motor vehicle fuel taxes and estimated dispensing costs or charges.
®includes electricity-only and combined heat and power plants that have a regulatory status.
eighted averages of end-use fuel prices are derived from the prices shown in each sector and the corresponding sectoral consumption.

Btu = British thermal unit.
- - = Not applicable.

Note: Data for 2013 are model results and may differ from official EIA data reports.

Sources: 2013 prices for motor gasoline, distillate fuel oit, and jet fuel are based on prices in the U.S. Energy information Adminjstration (EIA)

Pelrok n’llarkeﬁngMonvn‘y.

Natural Gas Mon! by,

DOE/EIA-0130(2014/07) (Washington, DT, July 2014}, 2013 transportation sector natural gas delivered prices are model results. 2013 eleciric power sector distillate and

residual fuel oil prices: E1A, Month
Power Monthly. DOE/EIA-0226,

Energy Review, DOE/EIA-D035(2014/11) (Washington, DC, November 2014). 2013 electric power sector natural gas prices: EIA, Electric
ril 2013 and April 2014, Table 4.2, and EIA, Sfate Energy Data Report 2012, DOE/EIA-0214({2012) (Washington, DC, June 2014). 2013 coal

prices based on;  E1A, Quarferly Coal Report, Ogtober-December 2013, DOE/EIA-0121(2013/4Q) (Washington, DC, March 2014) and EIA, AEO2015 Natichal Energy Modeling

System run REF2015.0021915A. 2013 electricity prices: _EIA, Monthly Energy Review, DOE/EIA-0035(2014/11) (Washington, DC, November 2014). 2013 E85

prices

derived from menthly prices in the Clean Cities Altemative Fuel Price Report. Projections: EIA, AEQ2015 Naticnal Energy Modeling System runs REF2015.0021915A and
HIGHRESOURCE.D021915B.
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L e High oil and gas resouice case comparisons
Table D4. Petroleum and other liquids supply and disposition
(million barrels per day, unless otherwise noted)

Projections
Supply and dispostion 2013 2020 2"3: — ”‘:i ——
High oll and igh oll an igh oll an
Reforence gas resource Reference gasg resource Reference gas resource
Crude oil
Domestic crude production” .............coveeeirveriecrennnns 7.44 16.60 1261 10.04 15.64 9.43 16.59
Alaska.......coviminieieeennn, 0.52 0.42 0.42 0.24 0.24 0.34 0.14
Lower 48 states................... 6.92 10.18 12.19 9.80 15.40 9.08 16.45
Netimports........... 7.60 5.51 516 6.44 4.02 7.58 4.08
Gross imports.. 7.73 6.14 8.03 7.07 5.18 821 5.02
Exports......ooecvivennnnnne. 0.13 0.63 0.87 0.63 1.16 063 0.94
Other Crude SUPPIVZ. ..o e reennens 0.27 0.00 0.00 0.00 0.00 0.00 0.00
Total crude SUPPIY v s 15.30 16.11 17.77 16.48 19.66 17.01 20.67
Net product IMmpomts.. ... -1.37 -2.80 -5.03 -3.56 -7.86 -4.26 -9.89
Gross refined product imports®................ocoooeerverernnne 0.82 121 1.03 1.31 1.27 1.26 112
Unfinished oil imports............... 0.66 0.60 0.60 0.52 0.52 0.45 0.45
Blending compoenent imports.. 0.60 0.59 0.58 0.49 0.57 0.40 0.52
EXDOMS ..c.vooiiireiiiri ettt bbb 3.43 5.20 7.24 5.85 10.22 6.36 11.97
Refinery processing gain* 1.08 0.98 1.14 0.97 1,10 0.98 1.06
Product stock withdrawal .11 0.00 0.00 0.00 0.00 0.00 0.00
Natural gas plant liquids 2.61 4.04 4.65 419 5.78 4.07 6.59
Supply from renewable SoUrces. ... 0.93 1.01 1.02 1.01 1.01 1.12 1.14
Ehanol ... 0.83 0.84 0.85 0.84 0.84 0.5 0.97
Domestic production... 0.85 0.86 0.87 0.68 0.88 093 0.96
Net imports.............. -0.02 -0.02 -0.03 -0.02 -0.03 0.02 0.02
Stock withdrawal..............ccocooeeeveivie e 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BIOFIESE . 0.10 0.14 0.14 0.1 0.09 0.11 0.09
Domestic production ... 0.09 0.13 0.13 0.10 0.08 0.10 0.08
Netimports............. 0.01 0.1 0.01 0.01 0.01 0.01 0.01
Stock withdrawal....... 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cther biomass-derived ||qunds 0.00 0.03 0.03 0.08 0.08 0.06 0.08
Domestic production.......... 0.00 0.03 0.03 0.06 0.08 0.06 0.08
Netimports............ 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Stock withdrawal.. 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Liquids from gas......... 0.00 0.00 0.00 0.00 0.00 0.06 0.00
Liquids from coal. . 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ORI, oo s s e e .21 0.28 0.30 0.30 0.34 032 0.34
Total prmary SUPPIY .uviiernsimeesssanesrsesssssssssssees 18.87 19.62 19.84 19.38 20.03 19.24 19.90
Product supplied
by fuel
Liquefied petroleum gases and other® 250 29 2.95 3.30 3.38 325 339
Mator gasaling®...............ccoveoeeeeieresieeeesees e veees 8.85 8.49 8.53 7.41 7.56 7.05 7.22
of which: E85™. 0.01 0.02 0.02 0.13 0.12 0.19 0.19
Jetfuel™ ... 1.43 1.55 1.55 1.75 1.76 1,87 1.88
Distillate fue oil'2..... 3.83 426 428 434 4.58 4.38 4,60
of which: Diesel . 356 3.94 3.97 4.09 433 417 4.38
Residual fuel oil....... . 0.32 0.27 0.27 0.28 0.28 028 0.28
Other™ .o, . . 2.04 2.18 2.29 2.33 253 243 2.60
by sector
Residential and COMMErCial .........o.vveervevenecverenienes 0.86 0.76 0.78 0.67 0.68 0.61 0.62
Industrial™ ..., . 4.69 5.50 5.65 6.04 6.37 6.09 6.47
Transportallon 13.36 13.46 13.54 12.79 13.15 12.66 13.00
Electric power™.... 0.12 0.08 0.07 0.08 0.07 .08 0.08
Unspecified sector™ . . -0.12 -0.15 -0.15 -0.17 -0.19 -0.17 -0.19
Total product supplied............coemireinmmssreensnn, 18.96 19.65 19.87 19.41 20.09 19.27 19.97
DS CIEPANCY 7 - oeo e et eee et eeee st -0.10 -0.03 -0.03 -0.03 -0.06 -0.03 -0.07
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High oil und gas resowrce case comparisons

Table D4. Petroleum and other liguids supply and disposition (continued)
(million barrels per day, unless otherwise noted)

Profections
Supply and disposition 2013 2020 2030 240

High ofl and High oil and High oil and

Re?erence gas resource Reference gas resource Reference gas resource

Domestic refinery distillation capacity™..........coooocooeeneee.. 17.8 18.8 19.0 18.8 20.1 18.8 20.9

Capacity utilization rate {percent)' ; 88.3 87.8 956 89.4 99.8 92.0 100.4

Net import share of product supplied (percent)... 33.0 13.7 0.6 148 -19.3 17.4 -29.1
Net expenditures for imported crude oit and

petroleum products (billion 2013 dollars)..........ccceeeeeeie. 308 167 153 259 165 405 214

*Includes lease condensate.
:Stralegic petroleum reserve stock additions plus unaccounted for crude oil and crude oil stock withdrawals.
Includes other hydrocarbons and afcohols.
i *The volethmeMc amount by which total output is greater than input due to the processing of crude oil inte praducts which, in fotal, have a lower specific gravity than the crude
oil processed.
ncludes pyrélysis oils, biomass-derived Fischer-Tropsch Tiquids, biobutanol, and renewable feedstocks used for the on-site produciion of diese) and gasoline.
7lnc:lude.-’. domestic seurces of other blending components, other hydrocarbons, and ethers.
Total crude supply, net product imports, refinery processing gain, product stock withdrawal, natural gas plant liquids, supply from renewable sources, liquids from gas, liquids
from coai, and other supply.
®Includes ethane, natural gasoline, and refinery olefins.
*includes ethano! and ethers blended into gasoline.
°E85 refers to a biend of B5 percent ethanol (renewable) and 15 percent motor gasoline (nonrenewable). To address cold starting issues, the percentage of ethanol varies
seagonally. The annual average ethanol content of 74 percent is used for this forecast.
Includes only kerosene type.
“Includes distillate fuel oif from petroleum and biomass feedstocks.
"Includes kerosene, aviation gasoline, petrochemical feedstocks, lubricants, waxes, asphalt, road oil, sfill gas, special naphthas, petroteum coke, crude oil product supplied,
methano!, and miscellaneous petroleum products