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My name is Edward W. Hill. I am Profess of 
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change the word "high" to "higher" punctuation 
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1 L INTRODUCTION AND PURPOSE OF TESTIMONY 

2 Q. Please introduce yourself. 

3 A. My name is Paul Leanza. I am employed by Interstate Gas Supply, Inc. ("IGS" or 

4 "IGS Energy") as Gas Supply Director. My business address is 6100 Emerald 

5 Parkway, Dublin, Ohio 43016. 

6 Q. Please describe your educational background and work history. 

7 A. I received a BSBA degree from The Ohio State University in 1989 and have 

8 worked exclusively in the energy industry since 1991. My experience includes 

9 positions on both the regulated utility side ofthe business and non-regulated side 

10 including wholesale, retail, and trading for both natural gas and power. I am well 

11 versed in futures, swaps, and options and currently execute or oversee all 

12 NYMEX future and swap transactions and manage the fixed price position for 

13 Interstate Gas Supply, Inc.. As the Director for the Northeast Desk at Enron 

14 Energy Services I was responsible for purchasing and selling physical supplies 

15 under short and long term contractual arrangements including fixed and floating 

16 pricing for fixed and variable volumes. The position also included the 

17 management of storage contracts and supply peaking arrangements. My 

18 experience also includes power and gas trading at AEP Energy Services where I 

19 traded power in the NYISO region and traded natural gas in the Northeast 

20 region. 

21 Q. What is the purpose of your testimony? 



1 A. In this proceeding, the Ohio Power Company ("AEP") is asking AEP ratepayers 

2 to guaranteed cost recovery, plus a rate of return, for approximately 3,100 MW of 

3 AEP Generation Resources ("AEPGR") coal fired generation.^ As part of its 

4 application AEP submitted testimony claiming that its proposal will help protect 

5 Ohio ratepayers from increased natural gas prices, and volatility in the natural 

6 gas market, which AEP claims will. likely lead to increase cost of electric 

7 generation. In my testimony I explain that AEP's projections for natural gas prices 

8 are contrary to current market prices and futures contract prices. Further, I 

9 explain, contrary to the statements made by AEP, the current production trends 

10 in the natural gas industry are likely to place a cap on gas prices in the future as 

11 explained further in my testimony. Further these trends are likely to result in less 

12 price volatility in Ohio for the foreseeable future. Thus, the Commission should 

13 not rely on AEP's predictions with respect to natural gas prices. 

14 II. AEP'S NATURAL GAS PROJECTIONS 

15 Q. Has AEP made natural gas projections to support its PPA Application? 

16 A. Yes. In Figure 1 of his testimony AEP witness Bletzacker projects Henry Hub 

17 natural gas prices from 2014 through 2030. According to forecasts supplied by 

18 Mr. Bletzacker, AEP projects natural gas prices to be at $5.47 per mmBtu in 

19 2015, and steadily rise to $8.52 per mmBTU in 2030. 

20 Q. Why are AEP's natural gas projections important to its PPA Proposal? 

^ The Goal Plants subject to the PPA Proposal are units at the Cardinal, Conesville, Stuart and Zimmer 
generation facilities ("PPA Units"). 



1 A. AEP's natural gas forecasts are important because, historically, the price of 

2 natural gas is strongly correlated with electric prices. As Mr. Bletzacker notes in 

3 his testimony "natural gas prices will set Ohio's on-peak power prices for the 

4 foreseeable future. Natural gas prices are a key component in determining the 

5 supply stack, or merit order, for the dispatch of generating units." Mr. Bletzacker 

6 further notes that a "$1 per mmBTU swing in gas prices would result in a $7 to $8 

7 per MWh swing In combined cycle natural gas generation costs." Thus, as Mr. 

8 Bletzacker notes there is a strong correlation between the price of natural gas 

9 and the electric revenue AEP ratepayers will be able to realize under the PPA 

10 agreements for AEPGR's coal fired generation. 

11 Q. Is your company familiar with the natural gas markets in Ohio? 

12 A. Yes. IGS has been buying and selling natural gas in Ohio for over 25 years. In 

13 the mid-1980s IGS started out as a natural gas supplier selling to large industrial 

14 customers in Ohio. IGS has since expanded its geographic footprint and now 

15 sells natural gas In multiple states throughout the Midwest and other areas of the 

16 country to residential, commercial and industrial customers. IGS also has 

17 extensive experience buying, selling, transporting, and storing natural gas on 

18 pipelines throughout the Northeast, Midwest, and Gulf regions. 

19 Q. Do you believe Mr. Bletzacker's natural gas forecasts are accurate? 

20 A. No. Henry Hub natural gas futures prices are publicly published by the Chicago 

21 Mercantile Exchange (CME). A futures contract allows a buyer to purchase 

22 natural gas today for delivery at some point In the future. Mr. Bletzacker's 



1 forecasts do not reflect current market prices for natural gas, nor do they reflect 

2 the NYMEX futures prices for natural gas. Further, Mr. Bletzacker's forecasts are 

3 not supported by natural gas price projections published by the U.S. Energy 

4 Information Agency ("EIA"). 

5 Q. How do Mr. Bletzacker's forecasts compare with EIA forecasts? 

6 A. Mr. Bletzacker's forecasts are significantly higher than all but the "High Oil Price" 

7 of the forecasts In the scenarios provided by the EIA In its Annual Energy 

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

9 below Mr. Bletzecker's forecast through 2022. Mr. Bletzacker forecasts natural 

10 gas prices to reach $8.52 cents an mmBTU by 2030. As you can see in the 

11 Figure 1 below, the EIA has four price cases for natural gas that go out to 2040. 

12 The "Reference Case" or base case which estimates natural gas prices to be 

13 $7,967 in 2030.^ The highest price scenario or "High Oil Price" case estimates 

14 natural gas to be $11.048 by 2030. The "Low Oil" price scenario predicts $7,687 

15 by 2030 and the "High Oil and Gas Resource" case presents prices at $5,139. 

16 Thus Bletzacker's forecasts for 2030 exceed all but the highest cost scenario of 

17 the EIA and is over one and half times the price of gas in the low cost EIA 

18 scenario. 

19 

20 

Mr. Bletzecker's forecast is presented in nominal dollars. Because the ElA's forecast is presented in 
2013 dollars, in Figure 1 below, I have converted the ElA's forecast to nominal dollars by utilizing the 
inflation rate of 2% assumed by the EIA. 



Figure 1 

Figure ES2. A\«rage Henry Hub spot prices for natural gas in four cases 
Year 

2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 

Reference jHigh Oil Price |LowOil Price iHighOilandGa 
4.457; 4.396! 4.478; 4.233 
3.839i 3.537; 3.745; 3.267 
3.926: 3.5551 4.086: 3.449 
4.113: 3.929! 4.427; 3.713 
4.648; 4.350; 4.670: 3.577 
5.124: 4.7521 4.842; 3.559 
5.606^ 5.295! 4.939; 3.584 
5.882' 5.917; 5.085: 3.796 
6.083; 6.465i 5.235i 3.896 
6.400; 7.338; 5.681; 4.059 
6.652; 7.945; 6.030; 4.165 
6.925; 8.497; 6.3541 4.325 
7.335i 9.133; 6.766; 4.476 
7.481! 9.560; •7.284I 4.684 
7.631; 9.798; 7.510; 4.953 
7.839! 10.419i 7.482! 5.024 
7.967! 11.048^ 7.687: 5.139 
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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 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, 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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5 Q. Do Mr. Bletzacker's price projections correspond with the EIA long term 

6 outlook? 

7 A. No. Reviewing Mr. Bletzacker's price projections for 2016 through 2019, it's clear 

8 that his prices are nowhere near current market conditions or EIA projections. 

9 The NYMEX natural gas settlement price averages for 2016, 2017, 2018, & 

10 2019, as of September 10, 2015, were $2.97, $3,143, $3,205, & $3,265 

11 respectively. The current market indicates that Mr. Bletzacker's CSAPR forecast 

12 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: http://www.cmearoup.com/tradinQ/enerQv/natural-Qas/natural-
qas quotes settlements futures.html 

http://www.cmearoup.com/tradinQ/enerQv/natural-Qas/naturalqas
http://www.cmearoup.com/tradinQ/enerQv/natural-Qas/naturalqas


1 "Reference Case" EIA forecast indicates prices for 2016, 2017, 2018, & 2019, at 

2 $3,926, $4,113, $4,648, & $5,214 respectfully which again are well under Mr. 

3 Bletzacker's forecasts.'* 

4 Q. Is there any reason to believe Mr. Bletzacker's projections? 

5 A. No. First, we know for a fact that Mr. Bletzacker's 2015 natural gas market 

6 projections are wrong. In his forecasts, Mr. Bletzacker's 2015 natural gas price Is 

7 nearly double of what current spot natural gas is trading at today. Second, there 

8 are long term production trends in the natural gas markets that indicate that we 

9 will not see the high natural gas prices Mr. Bletzacker projects. Specifically with 

10 the development of horizontal drilling technology, there is now an abundance of 

11 natural gas available in the United States. Tn fact, since 2000, the EIA proven 

12 reserves estimates have increased from approximately 177,000 BCF to 338,000 

13 BCF which is the highest level of proven reserves in U.S history.^ And much of 

14 the proven, yet untapped, reserves are in the Marcellus and Utica shale which is 

15 located In Ohio and surrounding states. Thus, there is little reason to believe that 

16 Ohio will face a scarcity of natural gas driving up prices as Mr. Bletzacker 

17 predicts. 

as Q. Are there other reasons to doubt Mr. Bletzacker predictions? 

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

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

" Source: http://www.eia.qov/forecasts/aeo/executive summarv.cfm. These numbers are adjusted for 2% 
inflation. 

^ Source: http://www.eia.gov/dnav/ng/hlst/rngr11nus_1a.htm 

8 

http://www.eia.qov/forecasts/aeo/executive
http://www.eia.gov/dnav/ng/hlst/rngr11nus_1a.htm


1 price of $2.71 per mmBTU, natural gas would have to increase at an average 

2 annual rate of approximately 7.5% to reach Mr. Blezacker's $8.52 per mmBTU 

3 price in 2030. Currently the rate of inflation is only 1.64%, thus a 7.5% increase 

4 of natural gas prices year-over-year is not a reasonable expectation given the 

5 much lower rate of inflation.® 

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

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

8 A. Yes. In his testimony Mr. Bletzacker states "near-term natural gas prices will 

9 remain volatile as they are primarily affected by weather's deviation from normal 

10 (known as 'heating degree-day departure') which then results in deficit or surplus 

11 levels of natural gas storage in inventory. It is likely, in the event of a colder-than-

12 normal heating season, that natural gas spot prices could exceed $8 /mmBTU." 

13 However, last winter Ohio experienced an extreme cold winter yet we did not see 

14 the significant volatility last winter that Mr. Bletzacker predicted. 

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

16 winter? 

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

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

Source: https://www.statbureau.orQ/en/united-states/inflatlon 

^ 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 

https://www.statbureau.orQ/en/united-states/inflatlon


1 However, the natural gas markets did not react last winter as Mr. Bletzacker 

2 predicted even in the face of extreme cold weather. Mr. Bletzacker testifies that 

3 daily cash prices are likely to exceed $8 a mmBTU during colder than normal 

4 winters. However, during January and February of 2015, which were the coldest 

5 months of the winter, the prompt month NYMEX traded around $3 per mmBTU, 

6 and throughout the winter the daily cash midpoint price for Columbia Gas, 

7 Appalachia, as published by Platts Gas Daily, never settled above $ 4.50 per 

8 mmBTU. Further, the average daily Henry Hub Spot Price , as referenced by the 

9 EIA, during the 2014-2015 winter (November through March) was $3.25 per 

10 mmBTU.^ Mr. Bletzacker also predicted that natural gas prices would rise to $30 

11 per mmBTU during colder than normal winters at certain local trading hubs. 

12 Again, Mr. Bletzacker predictions were incorrect, as the local hub prices did not 

13 reach nearly the $30 per mmBTU level anywhere in Ohio, even during the 

14 coldest days of the winter. 

15 Q. Is there a reason to believe that the trend towards lower volatility in Ohio 

16 natural gas prices is likely to continue? 

17 A. Yes. The amount of natural gas production throughout the United States has 

18 increased substantially even over the last five years. Further, much of that 

19 production has come from the Marcellus shale, which is located in Pennsylvania, 

20 West Virginia, New York and to a lesser extent, Ohio. In fact, as shown in Figure 

21 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: http://www.cpc.noaa.gov/products/analysis_monitoring/cdus/degree_days 

^ Source: http://viww.eia.gov/dnav/ng/ng_pri_fut_s1_d.htm 

10 

http://www.cpc.noaa.gov/products/analysis_monitoring/cdus/degree_days
http://viww.eia.gov/dnav/ng/ng_pri_fut_s1_d.htm


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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Scfisc9: Bentek Energy 

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 deliver 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' 

1>Tatural Gas Inventories 

On Augus t28 , natural g a s work ing inventories totaled 3.193 Bcf, 495 & c f ( i a % ) above the level at 
the sameBme in 2 0 1 4 a n a 122 Bcf (-4-%) above the five-year average tor that week . EIA projects 
e n d - o r O c t o b e r 2 0 l S inventories wi l l total 3.S40 Bcf, which wou ld be 43 Bcf above the five-year 
average. 

U.S. WorkinQ Natural Gas in Storage j t D O W N L O J O ^ 

-20% 

Jan-20t l Jan.2012 jan-20-t3 Jan-2014 Jan-SOIS Jan-2016 Jart-2017 

Storage level 
Deviat ion froni average 

e i a * Source-: Shor t -Term Energy Cijtk>cd<, September 301S 

Note: Co lored band arout>d s to rage levc^ls represert ts t l ie range t>eti»een the min imum and max imum 
f r o m Oan. 2 0 1 0 - Dec . 2014-

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

^ httD://www.6ia.aov/forecasts/steo/report/natqas.cfm. The Short-term outlook also indicates that natural 
gas prices will be approximately $3.20 per mmbtu In 2016 

12 

http://www.6ia.aov/forecasts/steo/report/natqas.cfm


1 A. No. First, it is important to keep the polar vortex in perspective. The polar vortex 

2 was the coldest winter that Ohio had experienced in over thirty years.^° While 

3 there was increased volatility during that winter the average daily Henry Hub 

4 Spot Price, as referenced by the EIA for the period November 2013 through 

5 March 2014, was still only $4.68 per mmBTU for the winter.^^ Also, much has 

6 changed in the Ohio gas markets even since the polar vortex. Production in the 

7 Marcellus and Utica shale regions has increased substantially. Additional 

8 pipeline has been also been added which has increased liquidity in the markets 

9 and reduced daily and geographic volatility. Again, we saw this decreased 

10 volatility play out during the 2014-2015 winter which was nearly as cold as the 

11 2013-2014 winter where we experienced the polar vortex. 

12 Q. Has volatility also been reduced at Ohio specific trading hubs? 

13 A. Yes. The Columbia Gas Pool (also known as TCO IPP) is generally considered 

14 the most liquid trading hub for supplies moving into Ohio. Columbia has over a 

15 thousand miles of pipeline in Ohio with hundreds of physical interconnects along 

16 with over 100 BCF of underground storage capacity in Ohio. Depending on 

17 specific plant location, some facilities receive supplies from Dominion 

18 Transmission which has a liquid trading point called the Dominion South Point 

19 pool. As you can see from Figure 5, which shows the daily midpoint cash prices 

20 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/dnav/ng/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


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 

SQ.00 

TCO and Dominion Southpoint Daily Cash Price Series 

^ ^ A^ J? «•̂ * > * Jî '' ô-*" ^̂ *̂ J ' ^^^ j ^ j ^ ^ ^^ *••*• ^ J " ^ ^ J ^ J ^ va* J ^ j ^ J? 

—Dominion Southpoim —TCO 

7 Q. Does this conclude your testimony? 

8 A. Yes it does. 

10 

14 
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1 forecasts do not reflect current market prices for natural gas, nor do they reflect 

2 the NYMEX futures prices for natural gas. Further, Mr. Bletzacker's forecasts are 

3 not supported by natural gas price projections published by the U.S. Energy 

4 Information Agency ("EIA"). 

5 Q. How do Mr. Bletzacker's forecasts compare with EIA forecasts? 

6 A. Mr. Bletzacker's forecasts are significantly higher than all but the "High Oil Price" 

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

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

9 below Mr. Bletzecker's forecast through 2022. Mr. Bletzacker forecasts natural 

10 gas prices to reach $8.52 cents an mmBTU by 2030. As you can see in the 

11 Figure 1 below, the EIA has four price cases for natural gas that go out to 2040. 

12 The "Reference Case" or base case which estimates natural gas prices to be 

13 $75.9670 In 2030.- The highest price scenario or "High Oil Price" case estimates 

14 natural gas to be $ll?.0488O by 2030. The "Low Oil" price scenario predicts 

15 $7^.68749 by 2030 and the "High Oil and Gas Resource" case presents prices at 

16 $5a. 13967. Thus Bletzacker's forecasts for 2030 exceed all buteven the highest 

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

IS the low cost EIA scenario. 

19 

20 

^ IVlr. Bletzecker's forecast is presented in nominal dollars. Because the ElA's forecast is presented in 
2013 dollars, in Figure 1 below. I have converted the ElA's forecast to nominal dollars bv utilizing the 
inflation rate of 2% assumed bv the EIA. 



Figure 1 

Figure ES2. A\erage Henry Hub spot prices for natural gas in four cases 
Year 

2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 

Reference ; High Oil Price |Low Oil Price j High Oil and Ga 
4.457: 4.396: 4.4781 4.233 
3.839; 3.537; 3.745: 3.267 
3.926| 3.5551 4.086J 3.449 
4.113; 3.929: 4.427i 3.713 
4;648' 4.350; 4.670i 3.577 
5.1241 4.7521 4.8421 3.559 
5.606: 5!295: 4;939; 3;584 
5.882; 5.917; 5.085; 3.796 
6.083; 6.465! 5.235: 3;896 
6.400; 7.338; 5.6811 4.059 
6.652} 7.945; 6.030; 4.165 
6.925: 8.497: 6.354: 4.325 
7.335; • 9.133; 6.766i 4;476 
7.48i; aSOO; 7.284; 4.684 
7.631; 9.798; 7.510! 4.953 
7;839 10.419: 7.482! 5.024 
7.9671 ^ 11.048; 7.637; 5^139 

3 Q. 

4 

5 A. 

6 

7 

8 

9 

10 

11 

12 

13 

14 

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 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 



2 

19 

"Reference Case" EIA forecast indicates prices for 2016, 2017, 2018, & 2019, at 

$3.92670. $4.^113.80, $4.64824. & $5.2144T55 respectfully which again are well 

3 under Mr. Bletzacker's forecasts."^ 

4 Q. Is there any reason to believe Mr. Bletzacker's projections? 

5 A. No. First, we know for a fact that Mr. Bletzacker's 2015 natural gas market 

6 projections are wrong. In his forecasts, Mr. Bletzacker's 2015 natural gas price is 

7 nearly double of what current spot natural gas is trading at today. Second, there 

8 are long term production trends in the natural gas markets that indicate that we 

9 will not see the high natural gas prices Mr. Bletzacker projects. Specifically with 

10 the development of horizontal drilling technology, there is now an abundance of 

11 natural gas available in the United States. In fact, since 2000, the EIA proven 

12 reserves estimates have increased from approximately 177,000 BCF to 338,000 

13 BCF which is the highest level of proven reserves in U.S history.^ And much of 

14 the proven, yet untapped, reserves are in the Marcellus and Utica shale which is 

15 located In Ohio and surrounding states. Thus, there Is little reason to believe that 

16 Ohio will face a scarcity of natural gas driving up prices as Mr. Bletzacker 

17 predicts. 

18 Q. Are there other reasons to doubt Mr. Bletzacker predictions? 

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

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

^ Source: http.7/www.eia.gov/forecasts/aeo/executive summarv.cfm. These numbers are adjusted for 2% 
inflation. 

^ Source: http;//www.eia.gov/dnav/ng/hist/rngr11nus_1a.htm 

8 
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JUNE 25, 2015 / 12:00PM, DYN - Dynegy Inc Corporate Investor Day 

C O R P O R A T E P A R T I C I P A N T S 

Bob Flexon Dynegy Inc. - President & CEO 

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

Julius Cox Dynegy Inc. - CAO 

Jeff Coyle Dynegy Inc. - VP Operations Support 

Sheree Petrone Dynegy Inc. - EVP, Retail 

Hank Jones Dynegy Inc.-Chief Commercial Officer 

Clint Freeland Dynegy Inc. - CFO 

Andy Smith Dynegy Inc - Managing Director, IR 

CONFERENCE CALL P A R T I C I P A N T S 

Julien Dumoulin-Smith -Analyst 

Mark Fisher AF Capital - Analyst 

Eric Flown Goldman Sachs - Analyst 

Greg Gordon Evercore 151 - Analyst 

Michael Lapides Goldman Sachs - Analyst 

Stacey Nemeroff Bloomberg Intelligence - Analyst 

Felix Carmen Visium Asset Management - Analyst 

Jeff Cramer Morgan Stanley - Analyst 

Mitchell Moss LordAbhett - Analyst 

Angle Storozynski Macquarie - Analyst 

William Frohnhoefer BTIG - Analyst 

Evan Kramer Silver Point - An&lyst 

P R E S E N T A T I O N 

Bob Flexon - Dynegy Inc. - President & CEO 

Good morning, everybody. Thanks to everyone for coming. And safety is such a core value at Dynegy, I don't want folks to look at this room and 
think this is how we typically run our business. I think we put every tripping hazard we possibly could - a lot 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 I'll 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'll 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. I'll do a wrap-up and then we'll have a Q&A session that will cover any topics that you like to go through. 

THOMSOn REUTERS STRE:F;TEVENTS ! mw/.streelevenl^.coai I Contact U^ 
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JUNE 25, 2015 / 12:00PM, DYN - Dynegy Inc Corporate Investor Day 

So with that will get into the presentation. Ourfirst 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 MiSO 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 
retirements 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. 

So now in 2015 after we've executed in these areas, EBITDA is expected to be more than 300% higher than what it was in 2013. That more than 
doubles the $500 million 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. 

Atour 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. 

So while 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 ofthe 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 as the best risk-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. 

2015 will have the most coal retirement ever and that's primarily in the markets in which Dynegy participates. It will be the most gas burn for power 
generation that's driven across all markets and this will 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 white 2015 will likely be the watershed year of change, there's a second waveof retirements that we see coming. With the declining reserve 
margins, ISO-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 benefiting 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 I will be 
discussing. 

So as I 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. Our expansion into these markets in advance 
of the market reforms is very well-timed. In addition as Hank will cover, MISO capacity remains tight and potentially may lead to capacity prices 
clearing at admlnistrafive caps similar to what ISO-New England experienced. 

As compared to January of 2013, the demand for Dynegy capacity in MISO 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 1 highlighted on the prior slide, Dynegy has a differential exposure versus its two closest peers to higher capacity revenues via our relative 
position in PGM and ISO-New England while having no ERGOT 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 ofthe 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. 

By 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. 

The integration ofthe Duke and ECP acquisitions is substantially complete. In Just a couple of months, we absorbed two portfolios simultaneously 
doubling the size ofthe 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 unique from one company to another. Anyone can pretty much buy assets. What separates 
companies in an M&A process is the speed ofthe integration process and what happens after the deals close. At Dynegy we follow a very structured 
approach to find syriergy and PRIDE opportunities. 
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We established a project in change management office to drive speed, to drive consistencyand 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, 
so 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 Ufica gas procures a substantial portion of its natural gas requirements at locations 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 Illinois 
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 most impactful 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 commodity environment, 
our combined cycle units in PJM and ISO-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 protecfion in a falling commodity environment. 
The MISO coal fleet as in prior years continues to be the major beneflciary 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 $5 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 other adjacent markets. 

In PJM, New York-ISO, 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 ofthe uprate. 

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 opportunity for the Company to consider. 

Much ofthe 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 $2 billion of cash will be available for allocation. Safety, environmental and reliability investments remain a first order of allocation. Our 
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 exceeds that of share repurchases on a risk-adjusted basis. 

Debt levels will continuously be managed to the targeted metrics that Clint will be covering and once we get through the summer season and the 

Upcoming capacity 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 outlook remains equally 
bullish. So when taking into consideration the markets that each of the companies have exposure to combined with the quality and the quantity 
ofthe assets in these markets that Dynegy's valuation by comparison is inexpensive. 

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

And Dynegy has become much more than a natural gas play and to illustrate 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% lower. Our equity performance over this same 
timeframe 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 substantial 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 I 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. I am currentiy the Executive Vice President for Business Operations and Systems. Most 
recently though I ran the integration for the EquiPower and Duke assets and that along with PRIDE and the synergies is what I will be speaking to 
you about today. 

Now I 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., theyjust 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 

more 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 IMO 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 deflned 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 team, 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 ofthe activities and the goals ofthe 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 Ql , 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 two. 

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 discipline 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 theforecasted planning period. 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 plant insurance premiums and property taxes, we renegotiated certain water contracts and we looked 
atouroutagespend very carefully. In 2014, we began to see the favorable impact ofthe 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. 

It is 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 I 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 ofthe 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 associated gross margin from those 
plants thanks to the improved dispatch due to lower fuel costs. 

Additionally, we have included approximately $20 million in gross margin from various uprates at our newly acquired PJM and New England-ISO 

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 point. 
Refined coal is a perfect example. We will begin 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 fleet, 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 million of improvement. So more to come at the third quarter earnings call on 
that. 

Slide 26 providesa breakdown of the breadth and depth of the synergies. And again, I will just highlighta few things here. In the by source category, 
the fuel and fuel transport includes the coal contracts and the improved dispatch that I 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 ofthe 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-ISO 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 ofthe PRIDE program. They are not part ofthe 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 littie 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 ofthe $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. 

So in closing, I 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 into 2016 and beyond with our PRIDE 
program. 

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

Julius Cox - Dynegy Inc. - CAO 

Thank you, Carolyn. Good morning, I'm Julius Cox, Dynegy's Chief Administrative Ofl^cer. Our approach to regulatory remains consistent. We want 
to focus our efforts on helping to make appropriate environmental policies and advocating for constructive 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 Illinois and Ohio in terms of advocating against out-of-market subsidies. 

In Illinois, 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 
Illinois, which I will cover a bit later. 

In Ohio, we provided a drastically different and a much more 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 PJM. 

Here's another way to think about how an effective regulatoryfunction 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 efl̂ orts and the potential 
impact at Dynegy with respect to pending regulations, market design changes and supply/demand fundamentals. 

FHOMSON REUTERS SI'REETEVENTS i v;wws!reetevr/nt-i.coni j Contact Us 

^ 2 ^ THOMSON REUTERS 



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

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 ISO-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. Additionally, 
plants located in PJM that are set to retire have not participated 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 
will be driven by things like the risk of not performing in PJM under CP. For Dynegy, our reliable and well-run fieet 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 Plan 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 ofthe 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 
intoPJM. 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 C02 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 C02 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 road map 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 fliing. 
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Now there has been some concern about the impact the balancing factor would have on Capacity payments under CP. But even with a balancing 
factor of 85%, the default ofl'er 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 upder 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 asa 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 riskand 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 fleet of 60 units across PJM, we have a diverse and reliable portfolio that will mitigate risk and allow us to 
capture additional opportunities for upside. 

Let's shift gears and talk about MISO. As you are likely aware, the MISO default offer cap link to PJMs RTO capacity price. For MISO, this is meant to 
represent the lost opportunity cost of not exporting capacity to PJM. 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 tarifl", 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 ofthe 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. Illinois is the lone wolf in terms of market participants. It is surrounded by 
vertically integrated utilities in the other 14 MISO states. And as I 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 illustrates, we estimate our weighted average capacity price of less than $60 per megawatt day. But the real story here is 
this, ifyou take the clearing price of$ l50 per megawatt day and southern Illinois, as well as the $136 per megawatt day in northern Illinois 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, MISO'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 Illinois needs to be improved. If Illinois 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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Illinois 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 also outline 
options that should be considered. 

One such option would be for Illinois to move back to a fully regulated model. 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 ofthe hybrid model and 
the increasing volatility it exposes consumers to. 

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

Another Illinois 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 recognize the unique and competitive nature of Zone 4 as compared to others. 

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 Illinois, 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 I will turn it over to Jeff Coyle to cover operations support. 

Jeff Coyk - Dynegy Inc. - VP Operations Support 

Thankyou, 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 I would like to give you our status and our plans in 
these areas. 

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

Only 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 90s 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 invest in 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 ofthe 
units also performed very well against their peers, there were some opportunities on specific units. As a general rule, 90% equivalent availability 
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 ofthe 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 ofthe next largest contributing factor. We calculate our opportunity costs for our legacy Dynegy and IPH fleets in 2014 was in the range 
of $44 million and of course this would move 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 sectlon-by-section review of each boiler to quantify the number, location and cause ofthe 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 drill 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 rules: 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 ofthe US. This rule 
was signed last April and requires compliance within two years after each plant's water discharge permit, known as the NPDS permit, is renewed. 

Effiuent 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 impoundments 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(b); 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 compliantOur 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 ofthe 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 
require mitigation. 

Additionally, 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 lastyear. 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 ofthe 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 million over a five-year period for this work. This year we're estimating $290 million over an eight-year compliance 
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 compliance 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 that are in front of us. 2015 starts off very busy as we initiate the key monitoring, record-keeping 
and reporting requirements. Our 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 CCR rule. 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 exposure to future monitoring and maintenance requirements, or we can just take them through 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 dollars 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 eariy 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 section. 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 obligationsfor 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 ARO 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 
eachyearand 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. 

Our new acquisitions complement 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 mid 40s. 

By realizing our goal and beneficially reusing that additional 44% on top ofthe 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 recentiy 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 our 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. 

Another expected benefit to this workis the carbon offset. We anticipate this milled product can replace up to 60% of Portland cement and concrete 
and since the cement manufacturing process itself creates signiflcant C02, use of milled fly ash can reduce overall C02 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 flnally, 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. I 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, 
who does the gas operations. 

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

Q U E S T I O N S A N D A N S W E R S 

Julien Dumoulin-Smith - - Analyst 

Good morning. Julien (inaudible) 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 MISO if you 
could elaborate, what has enabled you to bid above the market level, if you could talk a littie 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. I 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 people approach the 
auction and bidding behavior. For us we have to bid all of our units into the CP ~ the auction in 2018/2019,1 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. 
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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 a risk 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 will play the odds and hopefully there's a shortage event and I 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 
to 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 come 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 that into an exception request 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 flow and we 
would make justification to the Market Monitor and they would have to decide I 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 ~? 

Julien Dumoulin-Smith --Analyst 

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

Bob Flexon - Dynegy Inc - President & CEO 

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 & CEO 

So I 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 60% to 80%. 

Bob Flexon - Dynegy Inc. - President & CEO 

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 I think between the two fleets you 
are probably around 60% - 50%, 60% (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 

[Mark 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 & CEO 

Absolutely. 

Eric Flown - Goldman Sachs - Analyst 

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 until 2020? 
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Bob Flexon - Dynegy Inc - President & CEO 

I'll let Hank provide a little bit of additional color on this and again he goes into it in his section 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 a little bit, so that gives you a 
littie 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 Illinois, so there's really essentially no new build undenway. 

They've got a fairiy large queue, 63 gigs, I believe, of which I 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 I 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 MISO that you're not doing anything to fix this capacity market. There's 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 ISI - Analyst 

Greg Gordon with Evercore ISI. On MISO and then back to PGM first, Julius, can you comment on the statements made by the Illinois ~ I think it 
was the Illinois 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 & CEO 

I'll Jump in in front of Julius. The auction results and this slide illustrates it particulariy 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 I think Exelon, Dynegy the 
legislature in Illinois and MISO need to come together and fix the market for central and southern Illinois. Otherwise as days go on, generation in 
central and southern Illinois is such competitive disadvantage to those surrounding states it needs to be fixed. Otherwise central and southern 
Illinois 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 oh my God, something must be dramatically wrong; and It is. It's 
because these other 14 states are 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 I guess in the next week or so. 

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

July 2. 

Bob Flexon - Dynegy Inc. - President & CEO 

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 I don't see any risk or any issue from FERC or anything that deals with this 
particular auction. What it does serve is the cata\yst ~ \et's make sure we have a full discussion around the market design in central and southern 
Illinois and I think there's a lot of parties interested in doing that now. 

And at the MISO meeting last week, John Bair, who is the President 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 Illinois 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 isjust you've got central and southern Illinois in the wrong market and we've got to do something to either synthetically 
improve that or actually move it. 

Greg Gordon - Evercore ISI - Analyst 

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

Jeff Coyle - Dynegy Inc. - VP Operations Support 

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

Greg Gordon - Evercore ISI-Analyst 

So just within the (inaudible) zone (inaudible) auction, the capacity price was Jl 19], 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 enough 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 1 think the general view is that there is 
potential uplift and possibly meaningful uplift for the RTO section and the zones properties may or may not experience any uplift. 
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Bob Flexon - Dynegy Inc - President & CEO 

Greg, 1 don't see why it wouldn't be feasible. 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 I don't see why it couldn't still continue to clear a 

strong (inaudible). 

Michael Lapides - Goldman S^chs - 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- t rough, peak, middle of the cycle type deal? That's the first question. Second question, can you address your outlook and 
more importantly your strategic plans for the California fleet? 

Bob Flexon - Dynegy Inc. - President & CEO 

Hank will go into ISO-New England. I'll Just give a real quick answer on it. I think ISO-New England in the --we are there in the cycle I 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, ISO-New England 1 think very concerned about reliability in meeting the 
capacity needs in the southern portion, southeast portion ofthe state. It is not looking any better. There hasn't been much ~ been cleared. 1 know 
in our meetings with ISO-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 fleet is old peaking units. So it's a very precarious situation in New England. I don't see it letting up any 
time soon 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 I 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 obviously 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 ofl̂  because ~ or where the final rate case terms out ~ but that ultimately 
drives a signiflcant 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 ofthe 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 to continue to push on it. 

I don't know why California wouldn't Jump on the opportunity to save 2 billion gallonsoffresh 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 ofthe flnal 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. I 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 IPPs and hyper generators are pursuing 

that or have indicated their openness to that. 

Bob Flexon - Dynegy Inc - President & CEO 

So ourfocusfirst on expansion,which I provided some earlylooks and Hankwill talk more about it, has been expanding existing generationcapacity. 
Our 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 
withGE. 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 I liked the word that you use, I 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 isiftherehappened to be within one ofour markets some renewables maybe coming offcontract, 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. I don't see any big jump into renewables. Maybe at one ofour sites in Illinois 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 commodity renewable market or solar, that's not what we do. I 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 going to build a layer of hidden costs. That's just not anything that I 
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 S02 emissions and 
things ofthe 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 ofthe new buzzword is retro-commissioning, we're doing a retro-commissioning 
project at one ofour plants where you look at energy leakage, look at ways to run the plant more efficientiy, 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 I 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 I don't have any desire to see at this point. 

So we want to stay in our sweet spot, things that really help our portfolio. 
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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 portfolio (inaudible) 
and I 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. I 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 ofour 
market cap, which could have significant value accretion for our shareholders. 

So all of those things we have to take into consideration. I think it's ourjob to make sure that we evaluate all ofthe 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). 

Withthatwe'lltakea 15-minute break and then we will come back and do the second half. 

(Break in progress). 

PRESENTATION 

Bob Flexon-Dynegy/nc. - President & CEO 

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

Sheree Petrone - Dynegy Inc. - EVP, Retail 

Thanks, everyone, good morning. So 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 look at the - so we have three priorities for retail. And first, we are a marketer of our generation fieet. 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 fully integrated operation that generates profit on a standalone 
basis. 

And third, our marketing effort isfocused 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 Illinois for planning year 
2015-2016 which is about 28% ofour 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 beneflt. 

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 operates in both MISO and PJM and in Southern Illinois we sell power under the 
brand recognized by our communities, Homefleld 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 ha l f - 55% of the power we sell. As you can see, we are the largest 
supplier in the MISO Southern Illinois 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 retail 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 Illinois, Ohio and Pennsylvania. 

So a littie bit more about the growth on the next slide. Our growth strategy continues to focus on large volume transactions and they are the ones 
that are less costly to acquire and serve. So for C&l 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 consultants 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 efflciencies, 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 rmarket share and our goals, so in Southern Illinois 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 I mentioned earlier, retailers backed by generation have a cost advantage over the suppliers that are paying wholesale 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 Illinois and Ohio. 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 other suppliers are 
reevaluating their retail business opportunity. 

Now, this slide reflects 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 growth there. 

So how does that impact thefinancials? With afocus simply on expansion in our existing markets we are confident that volume growth is 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&l 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 
a fit. So first 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 also 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 PJM well-timed. And flnally, we are confident that the retail will contribute stable earnings throughout 
the planning horizon. So 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; I am the Chief Commercial Officer for Dynegy. Thank you all for being here today. 

So 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 been retired 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% ofthe 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% ofthe 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 Ohio, Pennsylvania and New York which result in robust 
spark spreads and provides a significant competitive advantage in PJM and New York. 
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As an example, this week we paid $1.30 to $1.70 per MMBtu for gas delivered to our CCGTs in Ohio and Pennsylvania while selling on-peak power 
at $40 to $55 per megawatt hour. Our 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 tow cost producer in MISO and PJM 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 yoo can see from the bar chart on the left, a disproportionately large amount of retirements in PJM and MISO occur in 20? 5 
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 SERCfor 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 solar generation 
will comprise between 6% and 10% ofthe generation mixin New England, PJM and MISO by 2020. Random 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 blue 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 2010Oemand response as asupplyresouFceJiasgrown-substantially. DR andPJM has.proven to. be-unreliable when called upon. 70% ofthe 
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 clearing 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 New England, in addition to the tight reserve margins projected in planning year 2018-2019, an additional 5 gigawatts of 
primarily oil fired steam units are at risk due to their inability to perform to PI 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 conditions 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 dear at a low price. This zonal construct 
would trap Northern 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 refiected in our projection of reserve margin shortfalls In over ~ of over 3 gigawatts in MISO'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 $250 per megawatt day. We do not envision a quick fix to MISO's reserve margin shortfall 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 PJM 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 ofthe 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 to 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 eariy as this summer, but certainly by the summer of 2016. 

Our hedging strategy is driven by a balance between our market view and appropriate risk management practices to secure cash fiow targets. 
2016 hedge levels across the coal segment and IPH 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 in 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. 

As you 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, MISO 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 3t 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 ofthe 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 turbines 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 decisions 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 peri^ormance characteristics. 

Without reliability investments 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 nonperi^ormance in PJM during shortage events, the penalty payment is equivalent to $170 per 
megawatt day, which is close to the market consensus estimates for the CP clearing price in planning year 2018-2019. This means that the entire 
CP payment can be lost in 16 hours of nonperformance 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 viafirm 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 initiativessuch as winterizing exposed equipment, commissioning dual fuel start-up capability at Zimmer, developing alternative natural 
gas pipeline supplies, and pursuing firm gas transportation and delivery options are underway to enhance our reliability and to position the fieet 
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. It will be difficult to measurably accelerate this rate going forward. 

While spark spreads in PJM are at historical highs it is difficult to lock 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 MISO 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-rates range in cost from $5 per KW to activate combustion turbines in Southern Illinois to $200 to $400 per KW for up-rates in the Northeast. 
This compares to recently quoted new build CCGT cost of $1,100 to $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 confident that the 70 megawatts of up-rates at Lakewood and Milford will 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 regulariy 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 EEI 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 ofthe 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 quality of assets matters. We have a substantially open fonward 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 MISO. 

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 fieet 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 I will turn it over to Clint for our financial overview. 

Clint Freeland - Dynegy Inc. - CFO 

Thank you. Hank, and good morning, everybody. My name is Clint Freeland, I am the Chief Financial Ofllcer 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 signiflcant progress really on all fronts and today have a balance sheet that Is strong and improving, a liquidity 
proflle 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 ofthe 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 signiflcant 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 ofthe Company 
remain strong. 

Now 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 totime, but in general 
we are happy with where our balance sheet is and with where our liquidity is. 

And what that means is that going fonward 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 eariier, our medium-term goal is to migrate to BB credit metrics over time, and again I think we are well-positioned to do that. 
As I will 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 I 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 naturally 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 Dl 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 outlook 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 ofthe subsidiary driven mainly by original transaction synergies, our PRIDE program, our new 
rail agreements as well as lower corporate cost allocations. 

Now many of these items are in place today but will benefit IPH in coming years. So one ofthe 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 fonward, to 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 investment in 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 I thought 
it would be helpful to kind of break that down into kind of the largest components. 

From a working capital standpoint the combined Company ~ the combined Company's working capital needs are relatively steady throughout 
the year, but can spike 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 signiflcant uses of the Company's liquidity has been providing collateral to our natural gas suppliers. 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 fieet that 
mimic the polar vortex to see how much collateral would we need to post in that situation. And the result of that analysis showed that we needed 
roughly $650 million in coll3teral 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 $200 million. 

Now posting cash collateral to our natural gas suppliers isn't the only place where we post cash. We also post collateral against some ofour hedge 
positions on various exchanges that we use to manage our seasonal hedge position. Historically that amount for the legacy Dl fieet 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 I don't think it gets a lot of attention is the iumpiness 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 Dl 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 $215 million in cash needs to go out of the 
Company to service our debt. 

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

But even with all that said, given our curtent liquidity position of roughly $ 1.5 billion, $600 million of which is in cash, I think our current liquidity 
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 fiow and capital available for allocation. 
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Now as a result ofthe most recent transactions Dynegy's gross margin is much more diversified and I would argue higher quality with roughly 
one-third ofour gross margin going forward coming from market capacity revenues versus only 12% just last year. And roughly two-thirds ofour 
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 ofthe most signiflcant of which is the price of natural gas. Now in the past 
we have provided a sensitivity analysis showing that for every $1 change in the delivered price of natural gas that our EBITDAsensitivity was roughly 
$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 natural 
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 looking 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 fleet - we tried to call that out at the bottom 
left-hand part ofthe 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 i t wili 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 ofthe 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 exaaly what we have seen over the last 9 to ] 2 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 fon^rard 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 ofthe largest assets of the Company will come into play, its 

$3.5 billion net operating loss carryforward. 

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 wouid 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 fonward taking into account all ofthe 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 ofthe earnings power ofthe 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 ofthe $3.9 billion to $4.9 billion in aggregate consolidated adjusted EBITDA, $600 million to $700 million of that is at IPH. And IPH will use 
that to pay its own interest expense, it is environmental and maintenance CapEx going fonward. 

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 Dl 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 ofthe 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 I will turn 
it back over to Bob. 

Bob Flexon -Dynegy Inc. - President 8e CEO 

Thank you, Clint. Today ~ we have covered a lot of ground today and t have tried to capture the themes on a conclusion slide ~ I won't go through 

them all because I know it is quite busy. But I wanted to put generally the general takeaways that I think everybody should have from today's 

session. 

I would also like to add that our investment thesis that I 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 Januaryof 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 
generation assets. 

I think the new change that we have now going forward is how capacity peri^ormance 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. 

I 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. Arid that combined with the cash flow generation profile that we see for these assets. 
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I 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 I would say the outiook 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 ofthe objective that we have coming to a meeting like this is for our shareholders to see 

the full management 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. So the takeaway that I want you to have from meeting the management team and several ofthe board members is that we have got a deep 
bench, we've got a lot of talent in the Company throughout at all levels. 

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 portfolio during the same time period, having it fully integrated within two months, capturing the 
synergies that we said we would capture. 

It really isjust 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 ofour objective today as well as trying to be as transparent as we possibly can on the business for all of you. 

So at this point though 1 would like to open up for the final Q&A sessional guess we have about 30 minutes or so, Andy, to go through that. 1 should 
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. 

Q U E S T I O N S A N D A N S W E R S 

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 assuming 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 ofthe 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 -? 

Clint Freeland - Dynegy Inc - CFO 

Yes, I will start off with and (inaudible) any additional (inaudible). Ves, so for the base case, as I 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 I think we were - there are a wide range of outcomes that are possible and we try to be kind of on the consen/ative 
end ofour expectations for the transitional auctions. 

For the MISO capacity, in general I 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, I 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 PJM. 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 & CEO 

And then maybe just one thing I would add that Sheree is experiencing in her business, our win rate on the Homefleld 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 ofour capacity in MISO. 

And as part ofour retail bidding processes, we take that view on value, which is similar to recent auction clears, that that is the value ofthe capacity 

in MISO and that is built into 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 120? What would that translate into EBITDA? 

Hank Jones - Dynegy Inc - Chief Commercial Officer 

I think ~ and check me on this, but I think the sensitivity is that for every ~ assuming that the entire fieet 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 uplift is (multiple speakers). 

Unidentified Audience Member 

All right, so a quick question, I will try to be clear. So with regards to the IPH portfolio. Is that included - I 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 

It is indeed, okay, great. And then secondly more strategically, you've obviously got a couple deals off the ground. And I don't mean to be too eariy 
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 & CEO 

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 I 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 best 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 I 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 ofour capital. 

And there aren't as many opportunities as there were In the past. Again, we continue to evaluate and see - I don't want to get specific to any 
Company or any particular asset. But I 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, Illinois ~ focusing on Illinois first. Can you comment 
a little bit about your expectations on MISO capacity as it relates to what comes out of that process? 

Speciflcally I 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 Illinois given where we are in that? 

Bob Flexon - Dynegy Inc - President & CEO 

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 MISO has always been more around the entire MISO, classic MISO footprint than speciflcally 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 lot ofthe 
one year MATS extensions were granted. 

And MISO has another wave of retirements under MATS that will (inaudible) 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 eariier 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 I 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 1 mentioned earlier, John Bear at MISO has talked to Illinois about some specific potential redesign of Zone 4to make it have a lot of characteristics 
that we are looking for, a three-year fonward 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 Illinois legislature certainly very much focused on this. What happens 
to Clinton is the question mark (inaudible). 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. So, to be seen, but I think the trend isjust tighter and we are getting closer and closer to not having enough reserve requirements 

within MISO. 

Unidentified Audience Member 

And then last littie 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 I don't have specific numbers, but certainly you have seen the curb curve weaken since the middle of May. But again, I 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 I think certainly 
since that date we have seen some (inaudible). 

Bob 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. So this does have some 
volatility to it (inaudible) turning around a little bit. 

Unidentified Audience Member 

1 wanted to ask you about slide 77. The reserve margins there for Western PJM look a little lower than I recall PJM's forecast. Is that because of some 
local transmission constraints or is there some other calculation that you are putting into it? lam sorry If I am a little slow there, but it wasn't 
completely dear 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 & CEO 

So was that 70? 

Unidentified Company Representative 

(Inaudible - microphone inaccessible). 

Unidentified Audience Member 

That's it, that's the one. So when I 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 i 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 8e CEO 

Yes, so, the first question that I 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, right? And that is a littie bit lower than what I generally think of 
what PJM has got forecasted, right. So maybe you are taking out the (inaudible), I am not sure what is going on. But i f you~ i f it isan adjustment 
as opposed to maybe some transmission constraint what would the impact ~ what would be (inaudible) now, in other words what is the reserve 
margin? 

Bob Flexon - Dynegy Inc. - President & CEO 

Sure, so 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 PJM zones. And I can't speak to how this would reflect in a 
2015-2016 resen/e margin case. The point ofthe graph is to suggest that there is substantial capacity at risk in the AEP zone and the ComEd zone 
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 I guess to your second question about our expectations on new build, there clearly are limitations in terms ofthe 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, wejust 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. I think it's going to be hard to push it much faster than 2 to 4 
gigawatts a year. 

Unidentified Audience Member 

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 response or anything or are you just basically ~ I mean because it Just seems like a low number? 

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

Yes, it is not apples-to-apples to what PJM forecasts. This is not a ~ doesn't have a complicated algorithm for imports and exports out ofthe system. 
This is reflecting - one of the comments that 1 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, it is 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. I mean eight hours, that is $0.10 a share based on the amount you 

show. 

How do you even model that? 1 mean, it is a bad deal for bad operators, but it could be a bad deal for good operators too. I mean is there a force 
majeure. What are the mitigating factors? Because you could give away a lot of money here. 

Bob Flexon - Dynegy Inc - President & CEO 

Yes, I 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 flnancing 
standpoint on building a new unit I would thinkyou've got to put more equity at risk because your capacity payment now has become very variable 
and potentially very punitive. 

And if you are a single operator or you have a relatively small fleet with the penalty being at 1.5 times CONE I 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 period, 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 $170 a megawatt day you can lose that in one day. And then you 
are going to go in the negative if it happens again. 

PJM 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, 
I 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) porffolio, graphically diverse, fuel diverse and (inaudible) reliability and also build that 
risk into our offers. 

THOMSON REUTERS STREE EEVENTS I w>,yw.sEreftevonrs,com ; Cotitact Us 

§ ^ y ^ THOMSON REUTERS 



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

Unidentified Audience Member 

But you are confident you can like model this I 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 modeling 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 know 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 ofthe markets working with Dan and Marty making sure we understand the capabilities of each asset, where 
the vulnerabilities are and developing a bid strategy around 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 Jones - Dynegy Inc. - Chief Commercial Officer 

Can I make a comment. Bob? Can I make a quick comment? Sojust 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 level which you are able 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 I think there is ~ want to make sure 
there is no misconception about that, that all the volume more than likely will not clear CP. 

Unidentified Audience Member 

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

Bob Flexon - Dynegy Inc. - President & CEO 

Did you say 77 or 79? 

Unidentified Audience Member 

Our 77, your 79. 

Bob Flexon - Dynegy Inc. - President 8e CEO 

Oh, I didn't realize they were different numbers. Oh, that is helpful (laughter) 
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Unidentified Audience Member 

So, the question 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%, so a lot more than that around (inaudible) presumably (inaudible). 

Hank Jones - Dynegy Inc - Chief Commercial OfTicer 

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 15%. It is based on what we know about the operational characteristics of some ofthe assets and the age ofthe 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 I 
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. 

1 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 exit and it is presumably before new build is able to come in behind. 

Unidentified Audience Member 

Just want to drill down specifically on your Ohio assets. I 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 is 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? 

Bob 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, I don't know if you have any specifics on the capacity. 

Hank Jones - Dynegy Inc. - Chief Commercial Officer 

Sure, just to tag on to Bob's comment about the (Inaudible) of the forward markets for Dominion South in calendar 2016 is just over a negative $1 
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 genetically 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 I 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. 

THOMSON REUTERS STREETEVENTS I www.sirpelovenis cotn ! CotUaci Us 

^ £ M THOMSON REUTERS 

http://www.sirpelovenis


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

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 enough 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. 

I would expect that situation to be even more pronounced in the future as the system ~ as retirements come into the system. So I think there is an 
extended - w e are already dealing with under $2 gas; I think there isan extended period of time here where the structural change ovenwhelms 
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 & CEO 

As you said eariier, 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 littie 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 formally, maybe recognize some ofthe 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 & CEO 

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 hurdles 
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 refi in 2018. 

And then we have got to take a look at the environmental CapEx, which I think in Jeffs area he showed separately when you think about 316 B and 
ELG and CCR that IPH is roughly ~ I 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 outiook 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, I would say that we don't have any specific plans to use any ofthe 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 earnings 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 I 
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, I think we don't have any specific plans to do that. It is something that we are monitoring. But I 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 - Lord 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? 

Bob Flexon - Dynegy Inc. - President Sr CEO 

Yes. So the question Is with IPH 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 I think in the capital allocation chart that Clint showed toward the end of this presentation the assumption around all of that is that all the cash 
generated IPH ~ stayed with IPH 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 porti'olio I 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, brownfleld 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 & CEO 

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, I 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 is it a go 
or no go to build. 

The one thing that we felt strongly about is 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 speciflcally what would the price have to be. I thinkmore realistically 
we would have to take kind of a view on the market. 1 think basically new build economics are roughly- on a capacity performance level it's roughly 
$170-ish. Is that fair, Mike, or a littie ~? 

Unidentified Company Representative 

For us. 

Bob Flexon - Dynegy Inc. - President & CEO 

Yes, for us roughly $170 a megawatt debt. We still have to refine what capital cost would be. I thinkyou have seen recent discussions in the market, 
I guess PSEG talked about the i r - I 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 a 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 that is a good use ofour 
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 do it. 

Mitchell Moss - Lord Abbett - Analyst 

Well, in some of those economics that you just mentioned, getting close to the new build, when I 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 & CEO 

I would say 1 Just quoted $170, kind of a benchmark ,that we think about where we see new investments come in. I 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 & CEO 

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

Clint Freeland - Dynegy Inc. - CFO 

That's right. 

Bob Flexon - Dynegy Inc. - President & CEO 

(Inaudible). 

Clint Freeland - Dynegy Inc. - CFO 

Across the fieet. 

Bob Flexon -Dynegy Inc. - President & CEO 

Yes. 

THOMSON REUTERS STREETEVENTS J vAvvv.streetcvents.com \ Contact Us 

& S M THOMSON REUTERS 

http://vAvvv.streetcvents.com


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

Greg Gordon - Evercore 151 - Analyst 

It is Greg Gordon again, hi. Ok^y, you Just kind of answered one of my questions. Roughly speaking, what is baked into the 1 -3? Because there 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 Flexon - Dynegy Inc. - President & CEO 

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 I 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 I do think, to the extent you to have clearing prices, I would expect it would be higher than what is in those cases. But the time it comes to 

clear and we reach the third-quarter 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 ISI - Analyst 

Awesome. And then one last question. The 2016 sensitivity that showed the $10 - $10 million delta to $1 change in gas. Is that simplyjust 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 asyou get through certain breakpoints on where 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 so, 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 I 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 I would not suggest to you, based on what we are seeing today, that that $10 million will necessarily always (inaudible). 

Angle Storozynski - Macquarie - Analyst 

Angle Storozynski, Macquarie. So I 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 tell 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 - Dynegy 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 -Br/G->^r7a/ys( 

Okay. Okay. Secondly, for non-growth CapEx, so inclusive of all ofthe 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-to-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 not include it. Okay. 

Bob Flexon - Dynegy Inc. - President & CEO 

And Angie, in 2016 you will see in the appendix I think there is like an extra $50 million - $40 million to $50 million in therefor reliability type 
investments. 
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Angle 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 & CEO 

Angie, I will take the first shot at that and let Hank tag on after that. But our assumption, and I 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 portfolio 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 I think Hank illustrated during the polar vortex the response from wind. I think he also illustrated 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 left in May out of Western PJM. MISO in a high temperature environment has a resen/e margin of 7% to 8% and that is counting 
on 5 gigs of Demand response 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 ofthe 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, thankyou. 

Unidentified Audience Member 

One last one, I swear. 

BobFfexon - Dynegy Inc. - President & CEO 

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

Julien Dumoulin-Smith - - Analyst 

Quick clarification on the last one really, what is the proflle of that [1.3]? You talk about an average over the next three years. Is it fairiy flatfish 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 
rolling off, lots of different moving pieces. Net-net, what do you see? 
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Bob Flexon - Dynegy Inc. - President & CEO 

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, but it is not really signiflcant. 

Julien Dumoulin-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 locked in 
capacity that we just spoke about a second ago. 

Bob Flexon - Dynegy inc - President & CEO 

So I guess I was talking to the overall number - not necessarily to the speciflc capacity component of that. I 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 offactors that are kind of coming out, but then there are other adjustments also coming in. So again, I 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 --Analyst 

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

Bob Flexon - Dynegy Inc. - President & CEO 

1 would say that is kind of a reasonable - . 

Julien Dumoulin-Smith - - Analyst 

Okay, great, thankyou. 

Unidentified Audience Member 

Okay, thanks. I 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 I 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, I 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 
Illinois site. I 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 & CEO 

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

Yes. So (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 I would say that retail markets are successful because wholesale markets are and vice versa. So they go hand-in-hand. 

So to the extent that we have a lot of work that we are doing in the wholesale environment to protect the market, that is 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.Theysee 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 lot of value added services do. 

Unidentified Audience Member 

Thankyou. 

Bob Flexon - Dynegy Inc. - President & CEO 

Thanks, Sheree. I mean retail or anything like that would have to compete against capital Just like everything else. Just because we like Sheree 
doesn't mean she has to get any special favors. Andy, how are we on 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 - Silver Point - Analyst 

Evan Kramer, Silver Point. You see from 2014 to your 2016 to 2018 estimated average that the O&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 O&M per megawatt hour on the 
Duke and EPC side ofthe 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 ofthe 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 ofthe opportunity but certainly (inaudible). I 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 ofthe cost per megawatt on [those deals]? Is there anything particular? 

Sheree Petrone - Dynegy Inc. - EVP, Retail 

No, I mean I 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 - Dynegy Inc. - President&CEO 

Yes and that is probably the biggest - maybe the biggest impact of alt is just when you look at the denominator, 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 & CEO 

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 fieet is up 
closer to 90%. 

So I would say that the Duke portfolio historically has relied more on contractors than what we do, and that might have some cost impact. I 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/nc. -President&CEO 

One flnal question? Maybe not. Again, 1 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 Annuo! Energy Outiook 2015 (AEO2015), prepared by the U.S. Energy Information Administration (EIA), presents long-term 
annual projections of energy supply, demand, and prices through 2040. The projections, focused on U.S. energy markets, are 
based on results from ElA'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 Oil and Gas Resource case. 
For the first time, the Annual Energy Outlook (AEO) is presented as a shorter edition under a newly adopted two-year release cycle. 
With this approach, full editions and shorter editions of the AEO will be produced in alternating years. 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 AEO includes a more limited number of model updates, predominantly 
to reflect historical data updates and changes in legislation and regulation. The AEO 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 models and a RetrospectfVe Rev/ew—will be completed only in years when the full 
edition of the AEO 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 AEO2015 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 AEO2015 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 consumption 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 (C02) emissions per 2009 dollar of GDP 

• Energy production, imports, and exports, examining production, import, and export trends for petroleum and other liquids, 
natural gas, and coal 

' Electricity generation, discussing trends in electricity generation by fuel and prime mover for each of the AEO2015 cases 

• Energy-related C02 emissions, examining trends in C02 emissions by sector and AEO2015 case. 

Summary tables for the six cases are provided in Appendixes A through D. Complete tables are available in a table browser on ElA's 
website, at httD://www.eia.gov/oiaf/aeQ/tablebrowser. Appendix E provides a short discussion of the major changes adopted in 
AEO2015 and a brief comparison of the AEO2015 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 AEO2015. 

The AEO2015 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 AEO2015 
is completed, it may be considered in the projection. 

AEO2015 is published in accordance with Section 205c of the U.S. Department of Energy (DOE) Organization Act of 1977 (Public 
Law 95-91), which requires the EIA Administrator to prepare annual reports on trends and projections for energy use and supply. 

'U.S. Energy Information Administration, Assumptions to the Annual Energy Outlook 2015, DOE/EIA-0554(2015) (Washington, DC, to be published), 
http://www.eia.gov/forecasts/aeo/assumption5. 
^Liquid fuels (or petroleum and other liquids) include 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). 

^U.S. Environmental Protection Agency, "Carbon Pollution Emission Guidelines for Existing Stationary Sources: Electric Utility Generating Units," Federal 
Register, pp. 34829-34958 (Washington, DC: June 18, 2014), httDs://www.federairegister.gov/articles/2014/06/t8/2Q14-13726/carbon-Dollution-
emission-guidelines-for-existine-stationarv-sources-electric-utilitv-generatine. 

ii U.S. Energy Information Administration | Annual Energy Outlook 2015 
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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 AEO2015 Reference case projection is a business-as-usual trend estimate, 
given known technology and technological and demographic trends. EIA explores the impacts of alternative assumptions 
in other cases with different macroeconomic growth rates, world oil 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. Behavioral characteristics are indicative of real-world tendencies 
rather than representations of specif ic outcomes. 

Energy market projections are subject to much uncertainty. Many of the events that shape energy markets are random and 
cannot be anticipated. )n addition, future developments in technologies, demographies, and resources cannot be foreseen 
with certainty. 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 should serve as 
an adjunct to, not a substitute for, a complete and focused analysts of public policy initiatives. 
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Executive summary 
Projections in the Annual Energy Outlook 2015 CAEO2015) 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 AEO2015 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 global 
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. 

• Growth in U.S. energy production—led by crude oil and natural gas—and only modest growth in demand reduces U.S. 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 Oil 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 Oil 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 Oil Price case to 13.1 Tcf 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 oil and natural gas flows between U.S. regions, and requiring investment in or realignment of pipelines 
and other midstream infrastructure. 

• U.S. energy consumption grows at a modest rate over the AEG2015 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 CNGPL) 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 nuclear generation capacity, state-level 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 retail price of electricity over the period from 2013 to 2040 in the AEO2015 
Reference case. The AEO2015 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.S. energy-
related carbon dioxide (C02) emissions, which remain below the 2005 level through 2040. 

The future path of crude oil prices can vary substantially, depending on assumptions about the size ofthe 
resource and growth in demand, particularly in non-OECD countries 
AEO2015 considers a number of factors related to the uncertainty of future crude oil prices, including changes in worldwide 
demand for petroleum products, crude oil production, and supplies of other liquid fuels. In all the AEO2015 cases, the North Sea 

''Liquid fuels Cor petroleum and other liquids) includes 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). 

^Net product imports includes trade in crude oil and petroleum products. 
^The 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 petroleum fraction used in chemical feedstocks and many other petroleum products. For a complete definition, 
see www,eia.gov/tools/!^lossarv/index.cfm?id=naphtha. 

^U.S. Environmental 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-fedRralregister.gQv/articles/2014/06/18/20l4-13726/carbon-
pollution-emission-guidelines-for-existing-stafionarv-sources-electric-utilitv-generating. 
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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 AEO2015 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 ESI). 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 
S80/bbl through 2020. U.S. 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 Oil 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-OECD demand. In the High Oil 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 oil 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 AEO2015 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 fails from $3.14/million Btu in 2015 to S3.12/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 
AEO2015 Reference case, but different Brent crude oil prices. The higher Brent crude oi! 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 Oil 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 Oil 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/miliion Btu in 2040, which is 35% 

Figure ESI. North Sea Brent crude oil spot prices in 
four cases, 2005-40 (2013 dollars per barrel) 

300 History 2013 

250 

200 

150 

100 

50 

0 c— 
2005 

Projections 

Low Oil Price 

High Oil and Gas Resource 

Figure ES2. Average Henry Hub spot prices for 
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above the Reference case price. Cumulative U.S. exports of LNG from 2015 to 2040 in the High Oil Price case are more than 
twice those in the Reference case. The opposite occurs in the Low Oil Price case: low Brent crude oil prices cause oil-linked LNG 
contracts to become relatively less competitive and make U.S. 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 AEO2015 projections, growth in U.S, net exports contributes more to GDP growth than it has over the past 30 years (partially 
due to a 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 ESI), 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 all categories in the later years of the projection explains much of the leveling off of growth that occurs in some 
trade-sensitive industries. 

Figure ES3. U.S. net energy imports in six cases, 
2005-40 (^quadrillion Btu) 
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U.S, net energy imports decline and ultimately end, 
largely in response to increased oil and dry natural 
gas production 
Energy imports and exports come into balance in the United 
States in the AEO2015 Reference case, starting in 2028. In 
the High Oil Price and High Oil 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 ESS). 

Economic growth assumptions also affect the U.S. energy 
trade balance. In the Low Economic Growth case, U.S. energy 
Imports are lower than in the Reference case, and the United 
States becomes a net energy exporter in 2022. In the High 
Economic Growth case, the United States remains a net 
energy importer through 2040. 

The share of total U.S. energy production from crude oil and 
lease condensate rises from 19% in 2013 to 25% in 2040 in 
the High Oil and Gas Resource case, as compared with no 

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

Measure 1983-2013 2013-20 2020-25 2025-30 2030-35 2035-40 

U.S. GDP 

U.S. GDP per capita 

U.S. exports 
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U.S. net export growth 

Real GDP of OECD 
trading partners 

Real GDP of other 
trading partners 

2.8% 
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0.1% 
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2.3% 

1.6% 
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Note: fvlajor U.S. trading partners include Australia, Canada, Switzerland, United Kingdom, Japan, Sweden, and the Eurozone. Other U.S. 
trading partners include Argentina, Brazil, Chile, Columbia, Mexico, Hong Kong, Indonesia, India, Israel, South Korea, Malaysia, Philippines, 
Russia, Saudi Arabia, Singapore, Thailand, Taiwan, and Venezuela. 

'AEO2015 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: DecemberlS, 2014), 
http://www-bea-gov/industrv/iedeuide.htm#aia. 
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change in the Reference case. Dry natural gas production remains the largest contributor to totai 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 U.S. energy production in the High Oil and Gas Resource case falls from 26% in 2013 to 15% in 2040. In the 
Reference case and most of the other AE02015 cases, the coal share remains slightly above 20% of total U.S. energy production 
through 2040; in the Low Oil Price case, with lower oil and gas production levels, 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 AE02015 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 Oil 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 Oil 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 Oil Price case, U.S. crude oil production totals 7.1 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 Oil 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 AEO2015 cases, the United States transitions from a net importerof 1.3 Tcf of natural gas in 2013 (5.5% ofthe 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 Oil Price case and 13.1 Tcf in the High Oil and Gas Resource case (Figure ESS). 

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 resuits in significantly higher prices for global LNG than for domestic natural gas suppiy, 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 Oil Price case, with higher world oil prices resulting in higher international natural gas prices, U.S. 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 Oil and Gas Resource case, abundant 
U.S. dry natural gas production keeps domestic natural gas prices lower than international prices, supporting the growth of U.S. 
LNG exports, which total 10.3 Tcf in 2037 and account for 66% of total U.S. natural gas exports in 2040. In the Low Oil Price case. 

Figure ES4. Net crude oil and petroleum product 
imports as a percentage of U.S. product supplied in 
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 Tcf in 2018, and account 
for 13% of total U.S. 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 Tcf in 2040 in the High Oil and Gas Resource case (compared with 0.7 Tcf 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 
levels through 2040 in all the AEO2015 cases, but these imports do increase in response to higher natural gas prices in the latter 
part of the projection period. 

Regional variations in domestic crude oil and dry natural gas production can force signiflcant 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 naturai 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 natural gas production grew from 20.2 Tcf to 24.3 Tcf. All the 
AEO2015 cases project continued growth in U.S. 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 includes the Permian Basin) (Figure ES6). The strongest growth of dry natural gas production in the 
Lower 48 onshore in most of the AEO2015 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 Oil 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 Oil Price case is exceeded only in the 
High Oil 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 Oil Price and High Oil and Gas Resource cases are sustained through the entire projection 
period. Onshore Lower 48 crude oil 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) 1 and 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 Oil Price case. The high levels of crude oil 
imports in all cases except the High Oil 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 worid. The High Oil and Gas Resource 
case is the only case with significant crude oil exports, which occur as a result of additional crude oil exports to Canada. The High 
Oil 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 production by region in six cases, 2013-40 resulting from improved technologies and from 
(million barrels per day) policies in place 
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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 AEO2015 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 AEO2015 Reference case, as a result of increasingly stringent fuel economy standards, gasoline consumption in the 
transportation sector in 2040 is 21% lower than in 2013. 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 Oil 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 support higher levels of industrial output. The energy-intensive bulk chemicals industry 
benefits from lower prices for fuel (primarily naturai 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 
transportation in six cases, 2008-40 (quadrillion Btu) 
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the Reference case. 

Increased production of dry natural gas from shale resources 
(e.g., as seen in the High OH and Gas Resource case relative to 
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 natural 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. 

Renewables meet much ofthe growth in electricity 
demand 
Renewable electricity generation in the AEO2015 Reference 
case increases by 72% from 2013 to 2040, accounting 
for more than one-third of new generation capacity. The 
renewable share of total generation grows from 13% in 2013 

°̂E. Sendich, "The Importance of Natural Gas in the Industrial Sector With a Focus on Energy-Intensive industries," EIA Working Paper (February 28, 
2014), http://www.eia,gov/workingpaDprs/pdf/natgas indussector.pdf. 
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to 18% in 2040. Federal tax credits and state renewable portfolio 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 AEO2015 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 ail 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 period, but because geothermal resources are concentrated geographically, the growth is limited to the western 
United States. Blomass 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 blomass energy sources. 

In the High Economic Growth 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 ESS), primarily as a result 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 Oil 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 electric 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 AEO2015 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 10.1 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 Oil Price case (to 12.9 cents/kWh in 2040), and the smallest increase (2%) is in the High Oil 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 AEO2015 
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 in the Reference 

Figure ESS. Total U.S. renewable generation in all 
sectors by fuel in six cases, 2013 and 2040 
(billion kilowatthours) 
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case, compared with 1.3%/year and 3.1%/year, respectively, 
in the High Oil Price case and 0.5%/year and 0.2%/year, 
respectively, in the High Oil and Gas Resource case. 

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 
AEO2015, 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. 

The average annual rate of growth in U.S. electricity use 
(including sales and direct use) has slowed from 9.8% in the 
1950s to 0.5% over the past decade. Factors contributing to 
the lower rate of growth include slower population growth, 
market saturation of electricity-intensive appliances, 
improvements in the efficiency of household appliances, and 
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a shift in the economy toward a larger share of consumption in less energy-intensive industries. In the AEO2015 Reference case, 
U.S. electricity use grows by an average of 0.8%/year from 2013 to 2040. 

Energy-related C02 emissions stabilize with improvements in the energy intensity and carbon intensity of 
electricity generation 
U.S. energy-related C02 emissions in 2013 totaled 5,405 million metric tons (mt)." In the AEO2015 Reference case, C02 
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 AEO2015 alternative cases, total emissions in 2040 range from a high of 5,979 million mt In the 
High Economic Growth case to a low of 5,160 million mt in the Low Economic Growth case. 

In the Reference case: 

• C02 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. 

• C02 emissions from the transportation sector decline by an average of 0.2%/year, with overaW improvements in vehicle energy 
efficiency offsetting increased travel demand, growth in diesel 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. 

• C02 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 

• C02 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. 

• C02 emissions from the commercial sector increase by an average of 0.3%/year even with improvements in equipment and 
building shell 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 on EIA, Monthly Energy Review (November 2014), and reported here for consistency with data and other calculations in the AEO2015 tables. 
The 2013 total was subsequently updated to 5,363 million metric tons in ElA's February 2015 Monthly Energy Review, DOE/EIA-0035(2015/02), 
httD://www.eia.gov/totalenergv/data/monthlv/archive/00351502-Ddf. 
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Introduction 
In preparing the Annual Energy Outlook 2015 (AE02015)—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 AEO2015 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 AEO2015 (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 gairi 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.^^ 

Table 1 provides a summary of the six cases produced as part of AEO2015. For each case, the table gives the name used in 
AEO2015 and a brief description of the major assumptions underlying the projections. Regional results and other details of the 
projections are available at httD://www.eia.gov/foreca5ts/aeo/tables ref-cfm#supplement. 

Table 1. Summary of AEO2015 cases 
Case name Description 

Reference 

Low Economic Growth 

High Economic Growth 

Low Oi! Price 

High Oil Price 

High Oil and Gas Resource 

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. 

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. 

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 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 dollars) 
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 prices result from a combination of higher demand for liquid fuels in non-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. 

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 increase 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. 

'̂ See "Congressional and other requests," http://www.eia.gov/analvsis/reports.cfm7t-138. 
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Changes in release cycle for ^\^& 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 
(AEO). Starting with this Annual Energy Outlook 2015 (AEO2015), EIA is adopting a two-year release cycle for the AEO, with full 
and shorter editions of the AEO produced in alternating years. AEO2015 is a shorter edition of the AEO. 

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 AE02015 Is shown in Appendix E. The 
shorter edition includes a Reference case and five alternative cases: Low Oil Price, High Oil Price, Low Economic Growth, High 
Economic Growth, and High Oil 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 mode! documentation for each of the National 
Energy Modeling System (NEMS) models and the Retrospective Review—will be completed only for the years when a full edition 
of the AEO is produced. 

To provide a basis against which alternative cases and policies can be compared, the AEO 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 growtli 
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 capitai stocks, and 
improvements in productivity. Long-term demand growth depends on labor force growth, income growth, and population growth. 
The AEO2015 Reference case uses the U.S. Census Bureau's December 2012 middle population projection: U.S. population grows 

at an average annua! rate of 0.7%, real GDP at 2.4%, labor 
Table 2. Growth in key economic factors in historical 
data and in the Reference case 

Real 2009 dollars (annual 

GDP 

GDP per capita 

Disposable income 

Consumer spending 

Private investment 

Exports 

\mports 

Government 
expenditures 

GDP: Major trading 
countries 

GDP: Other trading 
countries 

Average annual rate 

Federal funds rate 

Unemployment rate 

Nonfarm business 
output per hour 

AEO2015 
(2013-40) 

Previous 
30 Years 

average percent change) 

2.4 

1.7 

2.5 

2.4 

3.0 

4.9 

4.0 

0.9 

1.9 

3.8 

3.2 

5.3 

2.0 

2.8 

1.8 

2.9 

3.1 

3.5 

6.1 

6.0 

7.7 

2.4 

4.7 

4.5 

6.3 

2.0 

Source: AEO2015 Reference case D021915a, based on 1H5 
Global Insight T301114.wfl. 

force at 0.6%, and nonfarm labor productivity at 2.0% from 
2013 to 2040. 

Table 2 compares key long-run economic growth projections 
in AEO2015 with actual growth rates over the past 30 years. 
In the AEO2015 Reference case, U.S. real GDP grows at an 
average annual rate of 2.4% from 2013 to 2040—a rate that 
is 0.4 percentage points slower than the average over the 
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 
2015 to 2040. As a share of GDP, consumption expenditures 
account for more than two-thirds of total GDP. In terms of 
growth, it is exports and business fixed investment that 
contribute the most to GDP. Growth In these is relatively 
strong during the first 10 years of the projection and then 
moderates for the remaining years. The growth rates for 
both exports and business fixed investment are above the 
rate of GDP growth with exports dominating throughout the 
projection (Figure 1). 

In the AEO2015 Reference case, nominal interest rates over 
the 2013-40 period are generally lower than those observed 
for the preceding 30 years, based on an expectation of lower 
inflation rates in the projection period. At present, the term 
structure of interest rates is still at the lowest level seen over 
the past 40 years. In 2012, the federal funds rate averaged 
0.1%. Longer-term nominal interest rates are projected to 
average around 6.0%, which is lower than the previous 30-
year average of 7.8%. After 2015, interest rates in ensuing 

'̂ U.S. Energy Information Administration, Assumptions to the Annual Energy Outlook 2015, DOE/El A-0554(2015) (Washington, DC, to be published), 
http://www.ei'a.gov/forecasts/aeo/assumptions. 
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five-year periods through 2040 are expected to stabilize at a slightly higher level 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 exports 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 (CPI), averages 2.0% from 2013 to 2040 in the Reference case, compared with the average 
annual CPI 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 
AE02015 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 pharmaceutical 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 
dollar 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 example, 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 pulp and paper 
industry. Nonenergy-intensive manufacturing industries show higher growth than total industrial production, primarily as a result 
of growth in metal-based durables (Figure 2). 

In the AEO2015 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.S. manufacturing through 2025 results in part from 
increased shale gas production, which affects U.S. competitiveness and also results 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 
product, business investment, and exports in the 
Reference case, 2015-40 (percent) 
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Figure 2. Annual growth rates for industrial output 
in three cases, 2013-40 (percent per year) 
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"The Industrial Output Model of the NEMS Macroeconomic Activity Module now uses the Bureau of Economic Analysis detailed input-output (10) 
matrices for 2007 rather than 2002 (http://bea.gov/indu5trY/io annual.htm) and also now incorporates information from the aggregate 10 matrices 
(http://bea.gov/industrv/gdpbvind data.htm). 
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AEO2015 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 Grovrth 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 
2015 to 2040 in the Low Economic Growth case (Table 3). 

Energy 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 fuels.^^ In the Reference, High Oil 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 U.S. crude oil 
production, along with the late-2014 drop in global crude oi! 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-OECD countries—countries 
outside the Organization for Economic Cooperation and Development (OECD)—pushes the Brent price to $141/bbl in 2040 (in 
2013 dollars). The increase in oil prices supports growth in domestic crude oil production. 

The High Oil 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 a rise 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 Oil 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 2016 2015-25 2015-40 

Productivity 

High Economic Growth 2.3 2.3 2.4 2.3 

Reference 1.9 1.6 2.1 2.0 

Low Economic Growth 1 -3 0.9 1.7 1.6 

Non-farm employment 

High Economic Growth 2.9 1.9 1.2 0.9 

Reference 2.2 1.6 0.8 0.7 

Low Economic Growth 1.6 1.1 0.6 0.5 

Real personal income 

High Economic Growth 3.6 3.3 3.4 2.8 

Reference 3-3 2.8 2.8 2.5 

Low Economic Growth 2.7 2.4 2.4 2.3 

Real personal consumption 

High Economic Growth 3.6 3.5 3.2 2.9 

Reference 3.0 3.0 2.5 2.4 

Low Economic Growth 2.5 2.6 1.7 1.7 

Source: AEO2015 Reference case D021915a, based on IHS Global Insight T301114.wf1. 

'^Liquid fuels, or petroleum and other liquids, includes 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/bbl, or 47% below the price in the Reference case, 
in 2040 (Figure 3). 

World liquid 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 Oil Price case. For OPEC 
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 Oil 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 slightly 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 Oil 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 Ii 
for crude oil inputs, as well as operation, transportation. 

Figure 3. North Sea Brent crude oil prices in three 
cases, 2005-40 (2013 dollars per barrel) 

History 2013 Projections 

2005 2013 2020 2025 2030 2035 2040 

quid products in the United States reflect the price that refiners pay 
and distribution costs, and the margins that refiners receive. Changes 

in gasoline and distillate fuel oil prices generally move in the 
same direction as changes in the world crude oil price, but 
the changes in price are also influenced by demand factors. A 
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 
to $3.62/gallon (in 2013 dollars). However, the effect of rising 
crude oil prices on distillate fuel use in the United States Is 
less than for motor gasoline, because of a greater increase 
in distillate fuel demand as freight requirements continue 
to grow and the mix of light-duty vehicle fuels shifts from 
gasoline to diesel fuel. U.S. distillate fuel prices rise by 23% 
through 2040 in the Reference case, compared to an 11% 
increase for motor gasoline (Figure 4 and Figure 5). However, 
distillate fuel consumption rises by 15%, compared to a 20% 
decrease in motor gasoline consumption. 

In the High Oil Price case, higher demand for crude oil in non-
OECD countries and lower supply of OPEC crude oil push 
world crude oil prices up. As a result, the weighted average 

Figure 4. Motor gasoline prices in three cases, 
2005-40 (2013 dollars per gallon) 

History 2013 Projections 
8 

Figure 5. Distillate fuel oil prices in three cases, 
2005-40 (2013 dollars per gallon) 

History 2013 Projections 
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price for U.S. petroleum products increases by 84%, from $3.16/gallon in 2013 to $5.8l/gallon in 2040. In the Low Oil Price 
case, with lower non-OECD 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 AEO2015 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 gasoline consumption 
declines through 2040 in all the AEO2015 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 smaller 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 AEO2015 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 Oil 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.S, liquefied natural gas (LNG), and trends in domestic consumption. In aH 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 AEO2015 Reference case, the Henry Hub spot price is $4.88/million Btu (2013 dollars) 
in 2020 and $7.S5/mi!!ion 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 to 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 U.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 natural 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 
natural gas in four cases, 2005-40 (2013 dollars 
per million Btu) 
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before rising to $4.38/million Btu in 2040 (44% below the 
Reference case price). 

The Low and High Oil Price cases assume the same level of 
resource availability as the Reference case but different world 
oi! prices, which affect the level of overseas demand for U.S. 
LNG exports. International LNG contracts are often linked 
to crude oil prices, even though their relationship may be 
weakening. Global demand for LNG is also directly influenced 
by oil prices, as LNG competes directly with petroleum 
products in many applications. When the North Sea Brent 
spot price, which is the principal benchmark price for crude 
oil on world markets, rises in the High Oil Price case, world 
LNG contracts linked to oil prices become more expensive, 
making LNG exports from the United States more desirable. 

In the High Oil 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 spot price to $10.63/million 
Btu in 2040, which is 35% above the Reference case price. 

'^U.S. Environmental Protection Agency and National Highway Transportation Safety Administration, "2017 and Later Model Year Light-Duty Vehicle 
Greenhouse Gas Emissions and Corporate Average Fuel Economy Standards; Final Rule," Federal Register, Vol. 77, No. 199 (Washington, DC, October 15, 
2012), https://www.federalreBister.gov/articles/7m2/10/15/2012-21972/2017-and-later-model-vear-light-dutv-vehicle-greenhou5e-gas-emission5-
and-corporate-average-fuel. 
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In the Low Oil Price case, with lower demand for U.S. 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 
in2013 to 6.8 Tcf in 2040, compared with an increase in naturalgasconsumptionin the electric power sector to 9.4 Tcf in 2040 
in the Reference case. In the Low Oil 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 Oil Price case in 2040. 

As in the 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 Oil Price case, 
followed by the Reference case ($8.78/miHion Btu in 2040), Low Oil Price case ($8.25/million Btu in 2040), and High Oil and Gas 
Resource case ($5.22/million Btuin2040). Of those four cases, the largest 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 AEO2015 
cases. The largest increase in delivered natural gas prices to both sectors through 2040 is in the High Oil Price case, followed by 
the Reference, Low Oil Price, and High Oil 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 overall 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 AEO2015 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 AEO2015 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 Oil 
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 
cases, because diesel fuel and electricity are key inputs to the 
coal mining process. The AEO2015 cases do not include the 
ERA'S proposed Clean Power Plan,̂ ^ which if implemented 
would likely have a substantial impact on coal use for power 
generation and coal markets more generally. 

Increases in minemouth coal prices (in dollars/million Btu) 
occur in all coal-producing regions (Figure 7). In Appalachia 
and in the West, increases of 1.2%/year and 1.5%/year 
between 2013 and 2040, respectively, are primarily the 
result of continuing declines in coal mining productivity. In 
the Interior region, a more optimistic outlook for coal mining 
productivity, combined with substantially higher production 
quantities, results in slower average price growth of 0.8%/ 
year from 2013 to 2040. Increased output from large, highly 
productive longwall mines in the Interior region support labor 
productivity gains averaging 0.3%/year over the same period. 

Figure 7. Average minemouth coal prices by region 
in the Reference case, 1990-2040 (2013 dollars per 
million Btu) 

History 2013 Projections 

1990 2000 2013 2020 2030 2040 

'^While 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. 

^^U.S. Environmental Protection Agency, "Carbon Pollution Emission Guidelines for Existing Stationary Sources: Electric Utility Generating Units," 
Federal Register, pp. 34829-34958 (V^'ashington, DC: June 18, 2014) https://www.fedefalreBister.eov/articles/2014/06/18/2014-13726/carhon-
pollution-emission-guidelines-for-existing-stationarv-50urces-electric-utiiitv-^enef3tine. 
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The average delivered price of coal (the sum of minemouth and coal transportation costs) increases at a similar, but slightly 
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 
AEO2015 Reference and alternative cases resulting from different assumptions about the factors determining prices. 

In the AEO2015 Reference case, average retail electricity prices (2013 dollars) increase by an average of 0.6%/year, from 10.1 
cents/kilowatthour (kWh) in 2013 to 11.8 cents/kWh in 2040, an overaW increase of 18%. The High Oil 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 less 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 aiternaiwe cases, growth \n industrial eiecXricity 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 Oil 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 AEO2015 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 to 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. !n the High Oil Price Case, the price 

Figure 8. Average delivered coal prices in six cases, 
1990-2040 (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 Oil 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 AEO2015 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 AEO2015 cases also affects generation prices. Natural gas 
capacity additions vary substantially, with only 117 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 AEO2015 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. Oil, 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% ofthe 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 marginal 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 period. 

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 typically 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 AEO2015 Reference case from 27.0 quadrillion Btu (13.8 million 
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 travel 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 Oil Price case 
(by 1.4 quadrillion Btu), and High Oil and Gas Resource case (by 1.2 quadrillion Btu) and lower in the High Oil 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 consumption by LDVs—including passenger cars, light-duty trucks, and commercial light-duty 
trucks—falls from 15.7 quadrillion Btu in 2013 to 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 (2,711 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 vehicles increases from 32.8 mpg in 2013 to 48.1 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 mpg in 2013 
to 37.0 mpg in 2040. 

Passenger vehicles fueled exclusively by motor gasoline for all motive and accessory power, excluding any hybridization and 
flex-fuel capabilities, accounted for 83% of new sales in 2013. In the AE02015 Reference case, gasoline-only vehicles, excluding 
hybridization or flex-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 gasoline vehicles equipped with micro hybrid systems (33%), E85 flex-fuel 
vehicles 00%), full hybrid electric vehicles (5%), diesel vehicles (4%), and plug-in hybrid vehicles and electric vehicles (2%). (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 OH 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 Oil Price and High Oil and Gas Resource cases. 
Conversely, LDV energy consumption in 2040 in the High Oil Price case (10.6 quadrillion Btu) and the Low Economic Growth 
case (11.3 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 92% 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 H DV energy use in 2040 as the economics of natural gas fuels improve 
and the refueling 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 10. Delivered energy consumption for 
transportation by mode in the Reference case, 2013 
and 2040 (quadrillion Btu) 
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Figure 11. Delivered energy consumption for 
transportation in six cases, 2008-40 (quadrillion Btu) 
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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 economy, 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 gasoline 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 Oil Price case, where sales of plug-in hybrid and electric 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 PHEVlO, 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 results 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 (PHEVlO) will use electric 
drive power for 21% of total miles traveled, and a hybrid electric 40 (PHEV40) for 58% of total miles traveled. The assumed 
vehicle purchase prices do not reflect national or local tax incentives. 

Tht 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 (a "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 electrical 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 fuel 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 offsets 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 industrial sector totaled 24.5 quadrillion Btu in 2013, representing approximately 34% of 
total U.S. delivered energy consumption. In the AEO2015 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 slows 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 AE02015 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 usefor 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 Oil 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 
extract^\on 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. In the High Oil 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 1 quadrillion Btu in 2040 in the High Oil 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 AEO2015 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 
consumption in three cases, 2010-40 (quadrillion Btu) 
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0 '— 
2010 2013 

Figure 13. Industrial sector natural gas consumption 
for heat and power in three cases, 2010-40 
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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 more rapidly than 
shipments from many of the other industry segments. As a result, 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 chemicals, 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 AEO2015 
Reference case. Most of the CHP generation uses natural gas, although the paper industry also has a significant amount of 
renewables-based generation. All ofthe 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 AEO2015 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 methanol and agricultural chemicals. Natural gas feedstock consumption, which constituted roughly 13% 
of total bulk chemical 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 AE02015 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 AEO2015 
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 
consumption by fuel in the Reference case, 2010-40 
(quadrillion Btu) 
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Figure 15. Commercial sector delivered energy 
consumption by fuel in the Reference case, 2010-40 
(quadrillion Btu) 
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^°Thefive metal-based durables industries are fabricated metal products (NAICS 332), machinery (NAICS333), computers (NAICS 335), transportation 
equipment (NAICS 336), and electrical equipment (NAICS 335). 

^'Hydrocarbon gas liquids are natural gas liquids (NGL) and olefins. NGL include ethane, propane, normal butane, isobutane, and natural gasoline. Olefins 
include ethylene, propylene, butylene, and isobutylene. See httpy/www.ei5.gov/tnols/2los5a(v/index.c(m?id=Hvdrocafbon%20g35%201iquid^. 

^^Naphtha is a refined or semi-refined petroleum fraction used in chemical feedstocks and many other petroleum products, see www.eia.gov/tools/ 
glossary/index.cfin?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 to 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 be attributed to equipment located in server rooms 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%/y6ar, 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 
cooWng, water heating, lighting, and refrigeration, as well as devices that are rapidly proliferating, 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 AEO2015 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 AEO2015 cases, 2013 and 2040 
Average annual growth rate, 2013-40 

indicator 2013 2040 (percent per year} 

Residential households (millions) 

158.5 1.2 

141.0 0.8 

127.9 0.4 

High Economic Growth 

Reference 

Low Economic Growth 

Commercial floorspace (billion square feet) 

High Economic Growth 

Reference 

Low Economic Growth 

114.3 

114.3 

114.3 

82.8 

82.8 

82.8 

112.4 1.1 

109.1 1.0 

106.0 0.9 

^^Following a consensus agreement among manufacturers and industry representatives that is expected to achieve significant energy savings, the 
U.S. Department of Energy (DOE) has withdrawn its proposed rulemaking for set-top boxes. See https://www.federalreEister.gQv/articles/text/ 
raw t6xt/201/331/264.txt. 

"V/alk-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://www1.eer^.energv.K0v/buildings/appliance standard5/Droduct.aspx/oroductid/26). and DOE has denied a petition 
from the Air-Conditioning, Heating, and Refrigeration Institute CAHRI) to reconsider its final rulemaking (see http://www.energv.gov/5ites/pr0d/ 
files/20U/09/f18/petition denial.pdf). 

14 U.S. Energy Information Administration | Annual Energy Outlook 2015 

https://www.federalreEister.gQv/articles/text/
http://www1.eer%5e.energv.K0v/buildings/appliance
http://www.energv.gov/5ites/pr0d/


/•jjergv coiisuiuplion hy pr imary fuel 

penetration and saturation in the buildings sectors. As a result, MEL and nonelectric 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 demand growth in both residential and commercial buildings. In the AEO2015 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%/year 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 3 0 % 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 f rom 2013 to 2 0 4 0 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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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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Energy consumption by primary fuel 
Total primary energy consumption grows in the AEO2015 
Reference case by 8.6 quadrillion Btu (8.9%), from 97.1 
quadrillion Btu in 2013 to 105.7 quadrillion Btu in 2 0 4 0 
(Figure 18). Most of the growth is in consumption of natural 
gas and renewable energy. Consumption of petroleum 
products across all sectors in 2 0 4 0 is unchanged from 2013 
levels, as motor gasoline consumption in the transportation 
sector declines as a result of a 7 0 % increase in the average 
efficiency of on-road light-duty vehicles (LDVs), to 37 mpg in 
2 0 4 0 , which more than offsets projected growth in vehicle 
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 2 0 4 0 than In 2013, 
and total petroleum consumption In the transportation sector 
is about 1.6 quadrillion Btu (0.9 mill ion bb l /d) lower in 2 0 4 0 
than in 2013. 

U.S. consumption of petroleum and other liquids, which 
totaled 35.9 quadrillion Btu (19.0 mill ion bbl /d) in 2013, 
increases to 37.1 quadrillion Btu 09 .6 mill ion bbl /d) in 2020, 
then declines to 36.2 quadrillion Btu (19.3 million bbl /d) in 

Figure 18. Primary energy consumption by fuel in the 
Reference case, 1980-2040 (quadrillion Btu) 
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^^Navigant Consulting Inc. and Leidos—formerly SAIC, Analysis and Representation of Miscefioneous £/ecfric Loods in NEMS, prepared for the U.S. Energy 
Information Administration (Washington, DC: May 2013), http://www.eia-eov/analvsis/5tudies/demand/miscelectric/ 
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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 petroleum 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 40.1 GW of coal-fired capacity by 2025. Natural gas consumption in the industrial sector also increases, rapidly 
through 2016 and then more slowly 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 feedstock 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 AEO2015 cases do not include 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 falls 
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 AEO2015 case in which coal-to-liquids (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 littie 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 E85 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 AEO2015 Reference case. 

In the High Oil Price case, total primary energy use in 2040 is 109.7 quadrillion 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 quadrillion 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 oil prices despite lower demand for motor gasoline and diesel fuels. 

Uncertainty about economic growth results in the widest variation in the projections for total 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 quadrillion 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 Oil 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 Oil 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 AEO2015 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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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 (index, 2005 = 1,0) 
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Increasing energy efficiency reduces the energy intensity of 
many residential end uses between 2013 and 2040. Total 
energy consumption for space heating is 4.2 quadrillion 
Btu in 2040,1.7 quadrillion Btu (57%) lower than it was in 
2013, despite a 23% increase in the number of households 
and an 11% increase in the average size (square feet) of a 
household. Energy use for lighting is 0.8 quadrillion Btu in 
2040,1.0 quadrillion Btu lower than it was in 2013 reflecting 
a 57% decline in energy use despite an increase in lighting 
services. Energy use for computers and related equipment 
is 0,1 quadrillion Btu, 0.2 quadrillion Btu lower than it was 
in 2013, Improved efficiency also reduces delivered energy 
use in the transportation sector from 27.0 quadrillion Btu in 
2013 to 26.5 quadrillion Btu in 2040, by 0.5 quadrillion Btu, 
as motor gasoline consumption declines by 3,4 quadrillion 
Btu. The result is an average annua! reduction in energy use 
per capita of 0.4%/year from 2013 through 2040 and an 
average annual decline in energy use per 2009 dollar of GDP 
of 2.0%/year. As renewable fuels and natural gas account for 
larger shares of total energy consumption, carbon intensity 
(C02 emissions per unit of GDP) declines by 2.3%/year from 
2013 to 2040. 

Macroeconomic growth has the largest impact on energy intensity among the AEO2015 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%/year from 2013 to 2040. In the High Economic Growth case, real GDP increases at an average annual rate of 2,9%/year, 
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 U-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 AEO2015 Reference case, with energy imports and exports 
coming into balance around 2028 (although liquid fuel 
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imports continue, at a reduced level, throughout the Reference 
case). From 2035 to 2040, energy exports account for about 
23% of total annual U.S. energy production in the Reference 
case (Figure 20). Economic growth has a major influence on 
U.S. energy consumption, imports, and exports. In the High 
Economic Growth case, the United States remains a net energy 
importer through 2040, with net imports equal to about 3% 
of consumption in 2040. In the Low Economic Growth case, 
the United States becomes a net exporter of energy in 2022, 
with energy exports equal to 4% of total domestic energy 
production in 2040, 

Changes in the world oil price affect both consumption and 
production, but in opposite directions from the effects of 
changes in U.S. economic growth. Higher world oil prices 
place downward pressure on consumption while making 
domestic production more profitable. In the Low Oil Price 
case, with lower domestic production and higher U.S. 
energy consumption, the United States remains a net energy 
importer, with imports increasing every year from 2033 to 
2040 and net imports equal to 9% of total domestic energy 

Figure 20. Total energy production and consumption 
in the Reference case, 1980-2040 (quadrillion Btu) 

History 2013 Projections 
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consumption in 2040. In the High Oil 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 AEO2015 cases. The path of projected 
crude oil production varies significantly across the cases, with total U.S. crude oil production reaching high points of 10,6 million 
barrels per day (bbl/d) in the Reference case (in 2020), 13,0 million bbl/d in the High Oil Price case (in 2026), 16.6 million bbl/d 
in the High Oil and Gas Resource case On 2039), and 10.0 million bbl/d in the Low Oil Price case On 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 2040. As a result of declining consumption of liquid fuels and increasing production of domestic crude oil, net imports of 
crude oil and petroleum products fall 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 diesel 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 Oil 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 Oil and Gas Resource case, tight oil production grows in response to assumed higher estimated 
ultimate recovery (EUR) and technology improvements, closer well spacing, and development of new tight oil formations or 
additional layers within known tight oil formations. Total crude oil production reaches 16.6 million bbl/d in 2037 in the High Oil 
and Gas Resource case. In the High Oil Price case, higher oil prices improve the economics of production from new wells in tight 
formations as well as from other domestic production sources, leading to a more rapid increase in production volumes 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 into less productive areas. Total U.S, crude oil production reaches 13,0 million bbl/d by 2025 in the 
High Oil Price case before declining to 9.9 million bbl/d in 2040 (Figure 21 and Figure 22). 

Recent declines in West Texas Intermediate^^ oil prices (falling by 59% from 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 bbl/d in 
2022, 0.7 million bbl/d lower than the 10,4 million bbl/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 Oil Price cases reflects changes in production from tight oil formations. However, all 
sources of U.S. oil production are adversely affected by low oil prices. As crude oil prices fall and remain at or below $76/ 
barrel (Brent) in the Low Oil Price case after 2014, poor investment returns lead to fewer wells being drilled in noncore areas of 

Figure 21. U.S. tight oil production in four cases, 
2005-40 (million barrels per day) 

History 2013 Projections 

Figure 22. U.S. total crude oil production in four 
cases, 2005-40 (million barrels per day) 
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^^West 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 wells 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 Oi! Price cases, growing production of 27°-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 projects have relatively 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 Oil Price case and finally by the Reference case and Low Oil Price case. 

In the High Oil Price case, producers take greater advantage of C02-enhanced oil recovery (C02-E0R) technologies. C02-E0R 
production increases at a steady pace over the projection period in the Reference case and increases more dramatically in the 
High Oil Price case, where higher prices make additional C02-E0R projects economically viable. In the High Oil and Gas Resource 
and Low Oil Price cases, with lower crude oil prices, fewer C02-E0R 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 to 2023 in all the AEO2015 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 production 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 Oil Price cases but increases in the High Oil 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,S. crude oil production, higher crude 
oil prices, and lower demand. In the High Oil and Gas Resource case, production of blending components increases to 9,1 million 
bbl/d in 2040, because abundant domestic supply of lighter crude oil results 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 Oil and Gas Resource case from 4.2 million bbl/d in 2013 to 6.6 million 
bbl/d in 2037, as a result of lower costs for refinery feedstocks. In the Low Oil Price case, lower domestic diesel fuel prices result 
in higher levels of domestic consumption, leading to a 4.7 million bbl/d increase in diesel fue! production in 2040. In the High Oil 
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 
bbl/d in 2040. 

As in the Reference case, the United States remains a net importer of liquid fuels through 2040 In the Low Oil Price case. In 
the High Oil and Gas Resource case, as a result 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 Oil Price case, the United States 
becomes a net exporter of liquid fuels in 2020, as higher oil 
prices reduce U.S. consumption of petroleum products and 
spur additional U.S. crude oil production. U.S. net crude oil 
imports—which fall to 5.5 million bbl/d in 2022 as domestic 
crude oil production grows—rise to 8,9 million bbl/d in 2040 
as domestic production flattens and begins to decline. 

By 2040, the level of net liquid fuels exports is significantly 
larger in the High Oil and Gas Resource case than in the High 
Oi! 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 
products increase by more in the High Oil Price case than in 
the High Oil and Gas Resource case. However, the availability 
of more domestic crude oi! resources in the High Oil and 
Gas Resource case results In a significantly greater drop In 
net crude oil imports and a larger overall swing in liquid fuels 
trade than in any of the other AEO2015 cases (Figure 23 and 
Figure 24). 

Figure 23. U.S. net crude oil imports in four cases, 
2005-40 (million barrels per day) 
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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 total domestic 
product supplied in 2013 to net liquid 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 Oil Price case 
(to 8.7 million bbl/d in 2040). 

Net petroleum product exports increase as U.S. refineries become more competitive in all cases except for the Low Oil Price case. 
Net petroleum product exports increase most in the High Oil 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 bb)/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 bbl/d in 2020 and then decline to 
0.7 million bbl/d In 2040. 

In the High Oil and Gas Resource case, gross crude oil exports allowed under current laws and regulations, including exports 
to Canada and exports of processed condensate, rise significantly in response to increased production. It is assumed that 
condensate which has been processed through a distillation 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 million bbl/d in 2027 in the High Oil 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 Oil Price, and Low Oil Price cases. With U.S. refinery access to increased 
amounts of low-cost domestic crude supplies, gross petroleum product exports increase from 3.4 million bbl/d in 2013 to 12,0 
million bbl/d in the High Oil and Gas Resource case and to 11.5 million bbl/d in 2040 in the High Oil Price case, compared with 
6,4 million bbl/d in the Reference case and 3.5 million bbl/d in the Low Oil 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 U.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 AEO2015 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 Tcf 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 onshore 
Alaska production also contributes to overall production growth over the projection period (Figure 25 and Figure 26). 

Figure 24. U.S. net petroleum product imports in 
four cases, 2005-40 (million barrels per day) 

History 2013 Projections 

Figure 25. U.S. total dry natural gas production in 
four cases, 2005-40 (trillion cubic feet) 
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"U.S. Department of Commerce, Bureau of industry and Security, "FAQs-Crude Oil and Petroleum Products December 30,2014" (see question no. 3, "Is 
lease condensate considered crude oil?") (Washington, DC: December 30, 2014), http://www.bis,doc.gov/index.php/policv-guidance/faqs. 
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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 oil formations either from new 
discoveries or additional 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 Oil 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 31.9 Tcf in 
2040 (10% below the Reference case total), and U.S. 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 Tcf in 2040 in the High Oil and Gas Resource case, 8.4 Tcf in the High Oil Price case, and 6.6 Tcf in the Low Oil Price case. 
Most of the tight gas production growth occurs in the Gulf 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 oil and natural gas resources in the federal offshore and Alaska regions are assumed to be 50% higher in the 
High Oil 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 Oil Price and Reference cases. 
Cumulative federal offshore natural gas production is highest in the High Oil 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 production 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 Tcf In 
2029 and remains at that level through 2040 in the High Oil Price case. Alaskan production reaches 1.1 Tcf in 2040 in the Reference 
case, following the projected completion of a new LNG export facility in Alaska, In the Low Oil 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 oil production result In decreased use of natural gas for drilling operations. 

Imports and exports 
In all the AEO2015 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 ofthe 
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, 
2005-40 (trillion cubic feet) 
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Figure 27. U.S. total natural gas net imports in four 
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 natural gas to Mexico grow from 0.7 Tcf in 2013 to 
3,0 Tcf in 2040 in the Reference case. 

The price of LNG supplied to international markets, which in part reflects worid 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 Tcf in 2040 (133% more than in the 
Reference case). 

Most of the variations in projected net exports of U.S. natural gas among the AEO2015 cases result from differences in levels 
of LNG exports. In the High Oil Price and Low Oil 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 worid 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 linked to oil prices, which are less likely to be renegotiated in a low oil 
price environment. 

In the High Oil 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 Tcf in 2040 in the High Oil 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 imports of natural gas in 2013, continues as the source of neariy all U.S, 
pipeline imports through 2040, Most natural gas imported into the United States comes from western Canada and is delivered 
mainly to the West Coast and the Midwest. 

In the AEO2015 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 
Oil Price case and 2.2 Tcf by 2040 in the High Oil Price case. 

Figure 28. U.S. liquefied natural gas net imports in 
four cases, 2005-40 (trillion cubic feet) 
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Coal 
Between 2008 and 2013, U.S. coal production fell by 187 
million short tons (16%), as declining natural gas prices 
made coal less competitive as a fuel for generating electricity 
(Figure 29). In the AEO2015 Reference case, U.S. coal 
production increases at an average rate of 0.7%/year from 
2013 to 2030, from 985 million short tons (19.9 quadrillion 
Btu) to 1,118 million short tons (22.4 quadrillion Btu). Over 
the same period, rising natural gas prices, particularly after 
2017, contribute to increases in electricity generation from 
existing coal-fired power plants as coal prices increase 
more slowly. After 2030, coal consumption for electricity 
generation levels off through 2040. The cases presented in 
AEO2015 do not include EPA's proposed Clean Power Plan, 
which would have a material impact on projected levels of 
coal-fired generation. A separate EIA analysis of the Clean 
Power Plan is forthcoming. 

Compliance with the Mercury and Air Toxics Standards 
(MATS),2^ coupled with low natural gas prices and 

^^U.S. Environmental Protection Agency, "Mercury and Air Toxics Standards," http://v>'ww.epa.gov/mats (Washington, DC; March 27, 2012). 
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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 to 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.S. 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 coat exports grow slowly. Total U.S. coal production in the AEO2015 Reference case remains 
below its 2008 level through 2040. 

Across the AEO2015 alternative cases, the largest changes in U.S. coal production relative to the Reference case occur in the High 
Oil and Gas Resource and High Oil Price cases. In the 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 Oil 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 AEO2015 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-fired units, which tend to limit the decline in coal use; and limited potential to 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% ofthe 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 
AEO2015 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 production 
declines in the Reference case, as coal produced from the extensively mined, higher-cost reserves of Central 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. consumption, 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 (Figure30). 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.S. steam coal exports increase by 42 million short tons, and coking coal exports increase by 17 million short tons. 
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Figure 29. U.S. coal production in six cases, 1990-2040 
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Figure 30. U.S. coal exports 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 Oil 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 Oil Price case than in the Reference case, increasing to 149 
million short tons in 2040. In the Low and High Oil 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.S. coal in international coal markets. 
In the High Oil 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 AEO2015 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 nuclear and renewable plants increases (Figure 31). In the longer term, natural gas fuels more than 
60% ofthe new generation needed from 2025 to 2040, and growth in generation from renewable energy supplies most ofthe 
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)^^ and the Cross-State Air Pollution Rule (CSAPR). ^°'^^ 

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 Economic 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 
a large 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 
Reference case, 2000-2040 (trillion kilowatthours) 
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Figure 32, Electricity generation by fuel in six cases, 
2013 and 2040 (trillion kilowatthours) 
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^'U.S. Environmental Protection Agency, "Clean Air Interstate Rule CCAIR)" (Washington, DC: February 5, 2015), http://www.epa.g0v/airm3rkets/ 
programs/cair/. 

^°U.S. Environmental Protection Agency, "Cross-State Air Pollution Rule (CSAPR)" (Washington, DC: October 23, 2014), httD://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 lift 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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case but still accounts for the largest share of totai 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 to 2040 in the AEO2015 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 Oil Price case, the natural gas share of total electricity generation in 2040 drops to 23%, In the High 
Oi! 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 Oil 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 total electricity generation in 2013. From 2013 to 2040, the nuclear share of total generation 
declines in all cases, to 15% in the High Oil 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 AEO2015 cases, with increases ranging from less than 
50% in the High Oil 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 all 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 Oil 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 in the AEO2015 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 90 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 
generation capacity factors in two cases, 2010-40 
(percent) 
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Figure 34. Renewable electricity generation by 
fuel type in the Reference case, 2000-2040 (billion 
kilowatthours) 
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Figure 35. Cumulative additions to electricity 
generation capacity by fuel in six cases, 2013-40 
(gigawatts) 
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In recent years, natural gas-fired capacity has grown 
considerably. In particular, combined-cycle plants are 
relatively inexpensive to build in comparison with new 
coal, nuclear, or renewable technologies, and they are 
more efficient to operate than existing natural gas-, oil- or 
coal-fired steam plants. Natural gas turbines are the most 
economical way to meet growth for peak demand. In most 
of the AEO2015 cases, the growth in natural gas capacity 
continues. Natural gas-fired plants account for 58% of total 
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 Oil Price case, where higher fuel prices 
for natural gas-fired plants reduce their competitiveness, and 
only 36% of new builds are gas-fired. With lower fuel prices 
in the High Oil and Gas Resource case, natural gas-fired 
capacity makes up three-quarters of total capacity additions. 

Coal-fired capacity declines from 304 GW in 2013 to 260 
GW in 2040 in the Reference case, as a result of retirements 
and very few new additions. A total of 40 GW of coal 
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 capital costs, very little unplanned coal-fired capacity is added across all the AEO2015 cases. About 
19 GW of new coal-fired capacity is added in the High Oil 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 Oil 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 
T-, • ., 1 • • • . » six cases. 2000-2040 (million metric tons) 

Energy-related carbon dioxide 
emissions 
In the AEO2015 Reference case projection, U.S. energy-
related C02 emissions are 5,549 million metric tons (mt) in 
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 AEO2015 cases, emissions 
remain below the 2005 level of 5,993 million mt. As noted 
above, the AEO2015 cases do not assume implementation 
of EPA's proposed Clean Power Plan or other actions beyond 
current policies to limit or reduce C02 emissions. 

Emissions perdollarof GDP fall from the 2013 level in all the 
AEO2015 cases. In the Reference case, most of the decline Is 
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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 C02 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, C02 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, C02 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 metric 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 2.9% and overshadows the decrease 
in energy intensity of 2.2%, leading to the largest annual 
rate of increase in C02 emissions (0.4%/year). 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, C02 emissions decline by 
0.2%/year in the Low Economic Growth case. 

Emissions levels also vary across the other alternative cases. 
The High Oil 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, C02 
emissions total 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 
2013 to 2040, but energy-related C02 emissions exceed 
the Reference case level by 35 million mt in 2040, at 5,584 
million mt. 
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Figure and table sources 
Links current as of April 2015 

Figure ESI 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://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=RBRTE&f-D. 
Projections: AEO2015 National Energy Modeling System, runs REF2015.D021915A, LOWPRICE.D021915A, HIGHPRICE.D021915A, 
and HIGHRESOURCE,D021915B. 

Figure ES2. Average Henry Hub spot prices for natural gas in four cases, 2005-40: History; U.S. Energy Information Administration, 
Natural Gas Annual2013, DOE/EIA-0131(2013) (Washington, DC, October 2014), Projections: AEO2015 National Energy Modeling 
System, runs REF2015.D021915A, LOWPRICE.D021915A, H1GHPRICE,D021915A, and H1GHRESOURCE.D021915B. 

Figure ES3. U.S. net energy imports in six 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.D021915A, LOWPRICE.D021915A. HIGHPRICE.D021915A, LOWMACRO.D021915A, HIGHMACRO,D021915A, and 
HIGHRESOURCE,D021915B. 

Table ESI. 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/El A-0035(2014/ll). Projections: AEO2015 
National Energy Modeling System, runs REF2015,D02l9l5A,LOWPRICE.D02l9l5A,HlGHPRICE.D0219l5A,andHIGHRESOURCE. 
D021915B. 

Figure ESS, U.S. total net natural gas imports in four cases, 2005-40: History: U.S, Energy Information Administration, Monthly 
Energy Review, November 2014, DOE/El A-0035 (2014/11), Projections: AEO2015 National Energy Modeling System, runs REF2015. 
D021915A, LOWPR1CE.D021915A, HIGHPRICE,D021915A, and HIGHRESOURCE.D021915B, 

Figure ES6. Change in U.S. Lower 48 onshore crude oil production by region in six cases, 2013-40: Projections: AEO2015 National 
Energy Modeling System, runs REF2015.D021915A, LOWPRICE.D021915A, HIGHPRICE.D021915A, LOWMACRO,D021915A, 
HIGHMACRO.D021915A, and HIGHRESOURCE.D021915B. 

Figure ES7. Delivered energy consumption fortransportatlon in six cases, 2008-40: History: U.S. Energy Information Administration, 
Monthly Energy Review, November 2014, DOE/EIA-0035(2014/11). Projections: AE02015 National Energy Modeling System, runs 
REF2015.D021915A, LOWPRICE.D021915A, HIGHPRICE.D021915A, LOWMACRO.D021915A, HIGHMACRO,D021915A, and 
HIGHRESOURCE.D021915B. 

Figure ESS. 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/ElA-0035(2014/11). Projections: AEO2015 National Energy 
Modeling System, runs REF2015.D021915A, LOWPRICE.D021915A, HIGHPRICE,D021915A, LOWMACRO.D021915A, 
H1GHMACRO.D021915A, and HIGHRESOURCE.D021915B. 

Table 1. Summary of AEO2015 cases: U.S. Energy Information Administration. 

Table 2. Growth in key economic factors in historical data and in the Reference case: AE02015 National Energy Modeling System, 
run REF2015.D021915A. 

Figure 1. Annual changes in U.S. gross domestic product, business investment, and exports in the Reference case, 2015-40: 
Projections: AEO2015 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, LOWMACRO.D021915A, and HIGHMACRO.D021915A. 

Table 3. Average annual growth of labor productivity, employment, income, and consumption in three cases: Projections; AEO2015 
National Energy Modeling System, runs REF2015.D021915A, LOWMACRO.D021915A, and HIGHMACRO.D021915A. 

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, http://www.eia.PQv/dnav/pet/hist/LeafHandler.ashx?n=PET&s=RBRTE&f=D. 
Projections: AEO2015 National Energy Modeling System, runs REF2015.D021915A, LOWPR1CE.D021915A, and HIGHPRICE. 
D021915A. 

Figure 4. Motor gasoline prices in three cases, 2005-40: History: U.S. Energy Information Administration, Monthly Energy Review, 
November 2014, DOE/ElA-0035(2014/n). Projections: AEO2015 National Energy Modeling System, runs REF2015.D021915A, 
LOWPRICE.D021915A, and HIGHPRICE.D021915A. 

Figure 5, Distillate fuel oil prices in three cases, 2005-40: History; U.S. Energy Information Administration, Monthly Energy Review, 
November 2014, DOE/ElA-0035(2014/ll). Projections: AEO2015 National Energy Modeling System, runs REF2015.DO21915A, 
LOWPRICE.D021915A, and HIGHPRICE.D021915A. 
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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.D021915A, H1GHPR1CE.D021915A, and HIGHRESOURCE,D021915B. 

Figure 7. Average minemouth coal prices by region in the Reference case, 1990-2040: 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 8, Average delivered coal prices in six cases, 1990-2040: History: U.S. Energy Information Administration, Monthly 
Energy Review, November 2014, DOE/E1A-0035(2014/11). Projections: AEO2015 National Energy Modeling System, runs 
REF2015.D021915A, LOWPRICE.D021915A, HIGHPRICE.D021915A, LOWMACRO,D021915A, HIGHMACRO.D021915A, and 
HIGHRESOURCE.D021915B. 

Figure 9. Average retail electricity prices in six cases, 2013-40; AEO2015 National Energy Modeling System, runs REF2015. 
D021915A, LOWPRICE.D021915A, HIGHPRICE.D021915A, LOWMACRO.D021915A, H1GHMACRO.D021915A, and 
HIGHRE5OURCE.D021915B. 

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: 
AEO2015 National Energy Modeling System, run REF2015,D021915A. 

Figure n. Delivered energy consumption fortransportatlon in six cases, 2008-40: History: U.S. Energy Information Administration, 
Monthly Energy Review, November 2014, DOE/EIA-0035(2014/11). Projections: AEO2015 National Energy Modeling System, runs 
REF2015.D021915A, LOWPRICE.D021915A, H1GHPRICE.D021915A, LOW MACRO. D 021915 A, HIGHMACRO,D021915A, and 
HIGHRESOURCE.D021915B. 

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/El A-0035 (2 014/11). Projections: AEO2015 National Energy 
Modeling System, runs REF2015.DO21915A, LOWMACRO.D021915A, and HIGH MAC RO.D021915A. 

Figure 13. Industrial sector natural gas consumption for heat and power in three cases, 2010-40: History; U.S, Energy Information 
Administration, MontWy Energy Review, November 2014, DOE/E1A-0035(2014/11). Projections; AEO2015 National Energy 
Modeling System, runs REF2015.D021915A, H1GHPRICE.D021915A, and H1GHRESOURCE.D021915B. 

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; AEO2015 National 
Energy Modeling System, 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/E1A-0035(2014/11). Projections: AEO2015 National 
Energy Modeling System, run REF2015.D021915A. 

Table 4. Residential households and commercial indicators in three AEO2015 cases, 2013 and 2040: AEO2015 National Energy 
Modeling System, runs REF2015.DO21915A, LOWMACRO.D021915A, and H1GHMACRO.D021915A. 

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 fay fuel in the Reference case, 1980-2040: History: U.S. Energy Information Administration, 
Monthly Energy Review, November 2014, DOE/E1A-0035(2014/11), 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: AEO2015 National Energy Modeling System, run REF2015. 
D021915A. 

Figure 20. Total energy production and consumption in the Reference case, 1980-2040: 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 21. U.S. tight oil production in four cases, 2005-40: AEO2015 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, November 2014, DOE/EIA-0035(2014/11), Projections: AEO2015 National Energy Modeling System, run REF2015. 
D021915A. 
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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 2014, DOE/ElA-0035(2014/11). Projections: AEO2015 National Energy Modeling System, runs REF2015. 
D021915A, LOWPR1C£,D021915A, HIGHPRICE.D021915A, and HIGHRESOURCE.D021915B. 

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/El A-0035(2014/ll). Projections: AEO2015 National Energy Modeling System, runs REF2015. 
D021915A, LOWPRICE.D021915A, HIGHPRICE.D021915A, and H1GHRESOURCE.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/E1A-0035(2014/11). Projections; AEO2015 National Energy Modeling System, runs REF2015. 
D021915A, LOWPRICE.D021915A, H1GHPR1CE,D021915A, and HIGHRESOURCE.D021915B. 

Figure 26. U.S. shale gas production in four cases, 2005-40: AEO2015 National Energy Modeling System, runs REF2015.D021915A, 
LOWPRICE.D021915A, HIGHPR1CE,D021915A, and HIGHRESOURCE.D021915B. 

Figure 27. U.S. total natural gas net imports in four cases, 2005-40: History: U.S. Energy Information Administration, MontWy 
Energy Review, November 2014, DOE/EIA-0035(2014/11). Projections: AEO2015 National Energy Modeling System, runs REF2015. 
D021915A, LOWPRICE.D021915A, HIGHPRICE.D021915A, and H1GHRESOURCE.D021915B. 

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; AEO2015 National Energy Modeling System, runs REF2015. 
D021915A, LOWPRICE.D021915A, HIGHPR1CE.D021915A, and HI6HRESOURCE,D021915B. 

Figure 29, U.S. coal production in six cases, 1990-2040; History: U.S. Energy Information Administration, Monthly Energy Review, 
November 2014, DOE/ElA-0035(2014/ll), Projections; AEO2015 National Energy Modeling System, runs REF2015,D021915A, 
LOWPR1CE.D021915A, HIGHPR1CE.D021915A, LOWMACRO.D021915A, HIGHMACRO.D021915A, and HIGHRESOURCE. 
D021915B, 

Figure 30. U.S. coal exports in six cases, 1990-2040: History; U.S. Energy Information Administration, Monthly Energy Review, 
November 2014, DOE/E1A-0035(2014/11). Projections: AEO2015 National Energy Modeling System, runs REF2015.D021915A, 
LOWPR1CE.D021915A, HIGHPRICE.D021915A, LOWMACRO.D021915A, HIGHMACRO.D021915A, and HIGHRESOURCE. 
D021915B. 

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; AEO2015 National Energy Modeling System, run 
REF2015.D021915A. 

Figure 32. Electricity generation by fuel in six cases, 2013 and 2040: History: U.S. Energy Information Administration, Monthly 
Energy Review. November 2014, DOE/ElA-0035(2014/ll). Projections: AEO2015 National Energy Modeling System, runs 
REF2015,D021915A, LOWPRICE.D021915A, HIGHPR1CE.D021915A, LOWMACRO.D021915A, H1GHMACRO.D021915A, and 
HIGHRESOURCE.D021915B. 

Figure 33. Coal and natural gas combined-cycle generation capacity factors in two cases, 2010-40: History: U.S. Energy 
Information Administration, Monthly Energy Review, November 2014, DOE/EIA'0035(2014/11). Projections; AEO2015 National 
Energy Modeling System, runs REF2015,D021915A and HIGHRESOURCE,D021915B, 

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/E1A-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; AEO2015 National Energy Modeling 
System, runs REF2015.D021915A, LOWPR1CE.D021915A, H1GHPRICE.D021915A, LOWMACRO.D021915A, HIGHMACRO. 
D021915A, and HIGHRESOURCE,D021915B. 

Figure 36. Energy-related carbon dioxide emissions in six cases, 2000-2040; History; U.S. Energy Information Administration, 
Monthly Energy Review, November 2014, DOE/ElA-0035(2014/ll). Projections; AEO2015 National Energy Modeling System, 
runs REF2015.D021915A, LOWPR1CE,D021915A, H1GHPR1CE,D021915A, LOWMACRO.D021915A, H1GHMACRO,D02191SA, and 
HIGHRESOURCE.D021915B. 

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/ElA-0035(2014/n). Projections: AEO2015 
National Energy Modeling 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 otiierwise noted) 

Supply, disposition, and prices 

Reference case 

2012 2013 2020 2025 2030 2035 2040 

Annual 
growth 

2013-2040 
(percent) 

Production 
Crude oil arid lease condensate 13.7 
Natural gas plant liquids 3.3 
Dry natural gas 24.6 
Coar 20.7 
Nuclear / uranium^ 8.1 
Conventional hydroelectric power 2.6 
Biomass' 4.0 
Other renewable energy* 1.9 
Other* 0.8 

Total 79.6 

Imports 
Cnideoil 18.7 
Petroleum and other liquids* 4.2 
Natural gas' 3.2 
Other imports" 0.3 

Total 26.4 

Exports 
Petroleum and other liquids' 6.5 
Natural gas " 1 6 
Coal 3.1 

Total 11.2 

Discrepancy" 0.4 

Consumption 
Petroleum and other l iquids" 35.2 
Natural gas 26.1 
Coal " 17.3 
Nuclear / uranium^ 8.1 
Conventional hydroelectric power 2.6 
Biomass" 2.8 
Other renewable energy* 1.9 
Other" 0.4 

Total 94.4 

Prices (2013 dollars per unit) 
Crude oil spot prices (dollars per barrel) 

Brent 113 
West Texas Intermediate 96 

Natural gas at Henry Hub (dollars per million Btu). 2.79 
Coal (dollars per ton) 

at the minemouth" 40.5 
Coal (dollars per million Btu) 

at the minemouth" 2.01 
Average end-use" 2.63 

Average electricity (cents per kilowatthour) 10.0 

15.6 
3.6 

25.1 
20.0 

8.3 
2.5 
4.2 
2,3 
1.3 

82.7 

17.0 
4.3 
2.9 
0.3 

24.5 

7.3 
1.6 
2.9 

11.7 

22.2 
5.5 

29.6 
21.7 

8.4 
2.8 
4.4 
3.2 
0.9 

98.7 

13.6 
4.6 
1,9 
0.1 

20.2 

11.2 
4.5 
2.5 

18.1 

21.5 
5.7 

31.3 
22.2 

8.5 
2.8 
4.6 
3.4 
0.9 

100.9 

14.9 
4.6 
1.7 
0.1 

21.3 

12.0 
5,2 
2.9 

20.1 

21.1 
5.7 

33.9 
22.5 

8.5 
2.8 
4.6 
3,6 
0.9 

103.7 

15.7 
4.4 
1.6 
0.1 

21.7 

12.6 
6.4 
3.3 

22.4 

19.8 
5.6 

35.1 
22,5 

8.5 
2.8 
4.7 
4.1 
0,9 

103.9 

17.7 
4.3 
1.5 
0.1 

23.6 

13.3 
6.8 
3.4 

23.4 

19.9 
5.5 

36.4 
22.6 

8.7 
2,8 
5,0 
4.6 
1.0 

106.6 

18.2 
4.1 
1,7 
0.1 

24.1 

13,7 
7,4 
3,5 

24,6 

0.9% 
1.7% 
1.4% 
0.5% 
0.2% 
0,4% 
0,7% 
2.7% 

-1.0% 
0,9% 

0.3% 
-0.2% 
-1,9% 
-5.2% 
-0 .1% 

2.4% 
5,9% 
0.8% 
2.8% 

-1.6 -0.1 0.0 0.2 0.3 0,3 

35.9 
26.9 
18.0 
8.3 
2,5 
2.9 
2,3 
0.4 

97.1 

109 
98 

3.73 

37,2 

1,84 
2.50 
10.1 

37.1 
26.8 
19.2 
8.4 
2.8 
3.0 
3,2 
0.3 

100.8 

79 
73 

4.88 

37.9 

1.88 
2.54 
10.5 

36.9 
27,6 
19.3 
8.5 
2.8 
3.2 
3,4 
0.3 

102,0 

91 
85 

5,46 

40,3 

2.02 
2,71 
11.0 

36.5 
28.8 
19.2 
8,5 
2.8 
3.2 
3.6 
0.3 

102.9 

106 
99 

5.69 

43.7 

2,18 
2.84 
11,1 

36.3 
29,6 
19.0 
8.5 
2.8 
3.2 
4,1 
0.3 

103.8 

122 
116 

6.60 

46,7 

2,32 
2.96 
11.3 

36.2 
30.5 
19.0 
8.7 
2,8 
3.5 
4,6 
0.3 

105.7 

141 
136 

7.85 

49,2 

2.44 
3.09 
11.8 

0.0% 
0.5% 
0.2% 
0.2% 
0,4% 
0,7% 
2.7% 

-0,7% 
0.3% 

1,0% 
1.2% 
2.8% 

1.0% 

1,0% 
0.8% 
0.6% 
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Reference case 

Table Al. Total energy supply, disposition, and price summary (continued) 
(quadrillion Btu per year, unless otherwise noted) 

Supply, disposition, and prices 

Reference case 

2012 2013 2020 2025 2030 2035 2040 

Annual 
growth 

2013-2040 
(percent) 

Prices (nominal dollars per unit) 
Crude oil spot prices (dollars per barrel) 

Brent 
West Texas Intermediate 

Natural gas at Henry Hub (dollars per million Btu). 
Coal (dollars per ton) 

at the minemouth" 
Coal (dollars per million Btu) 

atthe minemouth" 
Average end-use" 

Average electricity (cents per kilowatthour) 

112 
94 

2.75 

109 
98 

3.73 

90 
83 

5.54 

112 
105 
6,72 

142 
133 
7.63 

180 
171 
9.70 

229 
220 

12,73 

2.8% 

3.0% 
4.7% 

40.0 37,2 43.0 49,7 58.6 68.6 79.8 2,9% 

1,98 
2.59 
9,8 

1.84 
2,50 
10,1 

2.14 
2.88 

11.9 

2.48 
3.33 

13.5 

2.92 
3.81 

14.8 

3,41 
4,35 
16.6 

3.96 

5.00 
19,2 

2.9% 
2.6% 
2,4% 

^Includes waste coal. 
'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. 
'ificludes grid-cornerfed electricity from wood and wood waste; biomass, sud i as com, used for iiijuid fuels productton; and non-electric energy demani from 

wood. RefertoTableA17fordetails. 
'Includes grid-connected electricity from landfill gas; biogenic municipal waste; wind; photovoltaic 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 nonmartteted renewable biergy. See 
Table A17 for selected nonmariceted residential and commercial renewable energy data. 

'Includes non-biogenic munldpal wa»te, liquid hydrogen, methanol, and sc^ne domestic inputs to refineries. 
^Includes imports of finished petroleum products, unfinished oils, alcohols, ethers, blending components, and renewable fuels such as ethanol. 
'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. 
Includes crude oil, petroleum products, ethanol, and biodiesel. 

^"includes re-exported liquefied natural gas. 
"Balancing item. Includes unaccounted for supply, losses, gains, and net storage withdrawals. 
"Estimated consumption. Includes petroleum-derived fuels and non-petroleum derived fuels, such as ethanol and biodiesel, and coal-based synthetic liquids. 

Petroleum coke, v^ich is a solid, is included. Also included are hydrocart>on gas liquids and cmde oil consumed as a fuel. Refer to Table A17 for detailed 
renewable liquid fuels consumption. 

"Excludes coal converted to coal-based synthetic liquids and natural gas. 
"includes grid-connectetf etecfrici'fy from wood and wood waste, non-eleclric energy from wood, and biofuels heal and coproducts used in the production of 

l iqu^ fuels, but excludes the energy content of the liquid fuels. 
^nndudes non-biogenic municipal waste, liquid hydrogen, and net electricity Imports. 
" indudes reported prices for tiofli 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 consumplion; weighted average excludes export free-e\ongside-ship (f.a.s.) prices. 

Btu = British Hiermal unit, 
- - = Not applicable. 
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 EIA data 

reports. 
Sources: 2012 natural gas supply values: U.S. Energy Information Administration (EIA). Natural Gas Annual 2013. DOE/EIA-0131(2013) (V^ashington. DC, 

October 2014), 2013 natural gas supply values: EIA, Natural Gas Monthly. D0E£1A-0130(2014/07) OA/ashington, DC, July 2014), 2012 and 2013 coal 
minemoutfi and delivered coal prices: ElA, Annual Coat Report 2013, DOE/EIA-0584(2013) (V^ashingtcm, DC, January 2015), 2013 petroleum supply values and 
2012 cnjde oil and lease condensate production: EIA, PefroteumSupp/y Annua/20M, DOE/E1A-0340(2013)/1 (Washington, DC, September 2014). Other 2012 
petroleum supply values: EIA, Petroleum Supply Annual 2012, DOE/ElA-0340(2O12)/l (Washington, DC. September 2013). 2012 and 2013 crude oil spot prices 
and natural gas spot price at 1-lenry Hub: Thomson Reuters. Other 2012 and 2013 coal values: Quarterly Coal Report, Ocfober-Deceniber 2013, DOE/EIA-
0121(2013/40) (Washington, DC, March 2014). Other 2012 and 2013 values: EIA, Monfftly Energy Review, DOE/EIA-0035(2014/11) (Washington, DC. 
November 2014). Projections: EIA, AE02015 National Energy Modeling System mn REF2015.D021915A. 
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Reference ca.sc 

Table Al. Energy consumption by sector and source 
(quadrillion Btu per year, unless otherwise noted) 

Sector and source 

Reference case 

2012 2013 2020 2025 2030 2035 2040 

Annual 
growth 

2013-2040 
(percent) 

Energy consumption 

Residential 
Propane 0,40 
Kerosene 0.01 
Distillate tiiel oil 0.49 

Petroleum and other liquids subtotal 0,90 
Natural gas 4.25 
Renewable energy^ 0.44 
Electricity 4.69 
Delivered energy 10.28 

Electricity related losses 9.67 
Total 19.85 

Commercial 
Propane 0.14 
Motor gasoline^ 0.04 
Kerosene. 0.00 
Distillate fi;el oil 0.36 
Residual fiiel oil 0,03 

Petroleum and other liquids subtotal 0.57 
Natural gas 2,97 
Coai 0.04 
Renewable energ / 0.11 
Electricity 4.53 

Delivered energy 8.22 
Electricity related losses 9.24 
Total 17.46 

Industrial* 
Liquefied petroleum gases and other' 2,42 
Motor gasoline^ 0.24 
Distillate fuel oil 1,28 
Residual fuel oil 0.07 
Petrochemical feedsto<d(s 0.74 
Other petroleum' 3.33 

Petroleum and other liquids subtotal 8.08 
Natural gas 7.39 
Natural-gas-to-liquids heat and power 0.00 
Lease and plant fuel' 1.43 

Natural gas subtotal 8.82 
Metallurgical coal 0,59 
Other industrial coal 0.87 
Coal-to-liquids heat and povrer 0.00 
Net coal coke imports 0.00 

Coal subtotal 1.47 
Biofijels heat and coproducts 0,73 
Renewable energy" 1.51 
Electricity 3.36 
Delivered energy 23.97 

Electricity related losses 6.87 
Total 30.84 

0.43 
0,01 
0.50 
0.93 
5.05 
0,58 
4,75 

11.32 
9.79 

21.10 

0.15 
0.05 
0.00 
0.37 
0.03 
0.59 
3.37 
0.04 
0.12 
4,57 
8.69 
9.42 

18,10 

2.51 
0.25 
1.31 
0.06 
0.74 
3.52 
8,40 
7.62 
0.00 
1.52 
9.14 
0,62 
0.88 
0.00 

-0.02 
148 
0.72 
1,48 
3,26 

24.48 
6,72 

31.20 

0.32 
0,01 
0,40 
0.73 
4.63 
0.41 
4.86 

10.63 
9.75 

20.38 

0,16 
0.05 
0,00 
0,34 
0.07 
0.62 
3.30 
0.05 
0.12 
4,82 
8.90 
9.68 

18.58 

3.20 
0.26 
1.42 
0,10 
0,95 
3.67 
9,61 
8.33 
0.00 
1.87 

10,20 
0.61 
0.93 
0.00 
0.00 
1,54 
0.80 
1.53 
3.74 

27.42 
7.51 

34.93 

0,30 
0.01 
0.35 
0.66 
4.54 
0.39 
4.92 

10.51 
9,74 

20.25 

0.17 
0.05 
0,00 
0.32 
0.07 
0,61 
3.29 
0.05 
0,12 
4.99 
9.06 
9.88 

18.94 

3.56 
0.26 
1,38 
0.14 
1.10 
3,80 

10.24 
8.47 
0.00 
1.98 

10.44 
0.59 
0.95 
0.00 

-0.01 
1.53 
0.80 
1.60 
3.98 

28.58 
7.88 

36.46 

0.28 
0.01 
0.31 
0.59 
4.52 
0.38 
5.08 

10.57 
9,91 

20.48 

0.17 
0.05 
0.00 
0,30 
0.07 
0.60 
3.43 
0.05 
0.12 
5.19 
9.38 

10.13 
19.52 

3.72 
025 
1.36 
0.13 
114 
3.83 

10.44 
8.65 
000 
2.10 

10,75 
0.56 
096 
0.00 

-0.03 
148 
0,80 
1,59 
4.04 

29.10 
7.88 

36.98 

0.26 
0.00 
0.27 
0,54 
4,43 
0.36 
5.23 

10.56 
10.10 
20.66 

0.17 
0,05 
0,00 
0.29 
0.07 
0,59 
3.57 
0,05 
0,12 
5.40 
9.73 

10,43 
20.16 

3,69 
0.25 
1,34 
0.13 
117 
3.89 

10.47 
8.76 
0.00 
2.18 

10.94 
0.53 
0.97 
0,00 

-0,05 
144 
0.81 
158 
4.05 

29,29 
7.83 

37.12 

0.25 
0.00 
0.24 
0.49 
4.31 
0.35 
5.42 

10.57 
10.33 
20.91 

0.18 
0.06 
0.00 
0.27 
0.06 
0.58 
3.71 
0.05 
0.12 
5.66 

10.12 
10.80 
20.92 

3.67 
0.25 
1.35 
0.13 
1.20 
3.99 

10.59 
8.90 
0.00 
2.29 

11.19 
0,51 
0,99 
0,00 

-0.06 
144 
0,86 
1,63 
4,12 

29.82 
7,85 

37.68 

-2.0% 
-3.0% 
-2.7% 
-2.4% 
-0.6% 
-1.8% 
0.5% 

-0.3% 
0,2% 
0.0% 

0.7% 
0.8% 
4.4% 

-1 .1% 
3.3% 

-0 .1% 
0.4% 
0.5% 
0.0% 
0,8% 
0.6% 
0.5% 
0.5% 

14% 
0,0% 
0.1% 
2.9% 
18% 
0.5% 
0.9% 
0.6% 

--
15% 
0,8% 

-0.7% 
0.4% 

--
4.5% 

-0 ,1% 
0.6% 
0.4% 
0.9% 
0.7% 
0.6% 
0.7% 
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Reference ease 

Table A2. Energy consumption by sector and source (continued) 
(quadrillion Btu per year, unless otherwise noted) 

Sector and source 

Reference case 

2012 2013 2020 2025 2030 2035 2040 

Annual 
gronrth 

2013-2O4O 
(percent) 

Transportation 
Propane 0,05 
Motor gasoline^ 15,82 

of which: E85' 0.01 
Jet fuel'" 2.86 
Distillate ftjel o i l " 5.80 
Residual ftjel oil 0.67 
Other petroleum" 0,15 

Petroleum and other liquids subtotal 25.35 
Pipeline fuel natural gas 0,75 
Compressed / liquefied natural gas 0.04 
Liquid hydrogen O.OO 
Electricity 0.02 

Delivered energy 26.16 
Electricity related losses 0,05 

Total 26.20 

Unspecified sector " 0.04 

Delivered energy consumption for all sectors 
Liquefied petroleum gases and othei^ 3.01 
Motor gasoline^ 16.10 

of which: E85^ 0.01 
Jet fue l " 2,90 
Kerosene 0.01 
Distillate fuel oil 7.92 
Residual fuel oil 0,77 
Petrochemical feedstocks 0.74 
Other petnDleum''* 3.47 

Petroleum and other liquids subtotal 34,93 
Natural gas 14.65 
Natural-gas-to-liquids heat and power 0,00 
Lease and plant fuel' 1.43 
Pipeline fuel natural gas 0.75 

Natural gas subtotal 16.82 
Metallurgical coal 0.59 
Other coal 0.91 
Coal-to-liquids heat and power 0.00 
Net coal coke imports 0.00 

Coal subtotal 1.51 
Bioftjels heat and coproducts 0.73 
Renewable energy" 2.06 
Liquid hydrogen 0.00 
Electricity 12.61 
Delivered energy 68.66 

Electricity related losses 25.73 
Total 94.40 

Electric power " 
Distillate fuel oil 0.05 
Residual ftjel oil 0.17 

Petroleum and other liquids subtotal 0.22 
Natural gas 9,31 
Steam coal 15.82 
Nuclear / uranium" 8.06 
Renewable energy" 4.53 
Non-biogenic municipal waste 0.23 
Electricity imports 0.16 

Total 38.34 

0.05 
15.94 

0.02 
2,80 
6.50 
0,57 
0.15 

26.00 
0.88 
0.05 
0,00 
0.02 

26.96 
0.05 

27.01 

0.04 
15.35 
0.03 
3.01 
7.35 
0.35 
0.16 

26.27 
0.85 
0.07 
0.00 
0,03 

27.22 
0.06 

27.29 

0.05 
14,22 

0.12 
3.20 
7.59 
0.36 
0.16 

25.57 
0.90 
0.10 
0.00 
0.04 

26.60 
0.07 

26.67 

0.05 
13.30 

0.20 
3.40 
7.76 
0.36 
0.16 

25,03 
0,94 
0,17 
0,00 
0.04 

26.18 
0.08 

26.27 

0.06 
12,82 
0.24 
3,54 
7.94 
0.36 
0,16 

24.88 
0.94 
0,31 
0.00 
0.05 

26.19 
0.10 

26,29 

0.07 
12,55 
0.28 
3.64 
7.97 
0,36 
0.16 

24.76 
0.96 
0.71 
0.00 
0.06 

26.49 
0,12 

26.61 

1,3% 
-0.9% 
10.0% 

1.0% 
0.8% 

-1.6% 
0.2% 

-0.2% 
0.3% 

10.3% 

--
3.4% 

-0 .1% 
3 .1% 

- 0 . 1 % 

-0.27 -0.34 -0.36 -0.37 -0.38 -0.38 

3,14 
16.36 

0.02 
2.97 
0.01 
8,10 
0.65 
0,74 
3,67 

35.65 
16,10 
0,00 
1,52 
0,88 

18,50 
0.62 
0,92 
0.00 

-0.02 
1,52 
0.72 
2.18 
0.00 

12.60 
71.17 
25.97 
97.14 

0.05 
0,21 
0.26 
8.36 

16,49 
8,27 
4.78 
0,23 
0.18 

38.57 

3.73 
15.79 
0.03 
3.20 
0.01 
8.86 
0.53 
0.95 
3.82 

36.89 
16,32 
0.00 
1,87 
0.85 

19.05 
0.61 
0.98 
0.00 
0.00 
1.59 
0,80 
2.06 
0.00 

13.45 
73.84 
27.00 

100.84 

0.09 
0.08 
0.17 
7,80 

17.59 
8.42 
6,13 
0.23 
0.11 

40.45 

4,08 
14.65 

0.12 
3.39 
0.01 
8,97 
0.56 
1.10 
3.96 

36.72 
16.40 
0.00 
1.98 
0.90 

19.28 
0.59 
1.00 
0.00 

-0.01 
1,58 
0.80 
2.11 
0.00 

13.91 
74.39 
27,58 

101.97 

0.09 
0.09 
0.17 
8.33 

17,75 
8.46 
6.43 
0.23 
0.12 

41.49 

4.23 
13.72 

0.20 
3.61 
0,01 
9.05 
0.56 
1.14 
3,98 

36,30 
16.76 
0,00 
2.10 
0.94 

19.80 
0.56 
100 
0.00 

-0.03 
1.53 
0.80 
2.09 
0.00 

14.35 
74.87 
28.01 

102,87 

0.08 
0.09 
0.17 
9,03 

17.63 
8.47 
6.72 
0,23 
0.10 

42.35 

4,19 
13,23 

0.24 
3.76 
0.01 
9,14 
0.55 
1,17 
4.05 

36.09 
17.07 
0.00 
2,18 
0,94 

20.19 
0.53 
1,01 
0.00 

-0.05 
1,49 
0.81 
2.06 
0.00 

14,74 
75.39 
28.46 

103.85 

0,08 
0.09 
0,17 
9.40 

17.54 
8,51 
7.26 
0.23 
0.09 

43.19 

4.17 
12.96 
0.28 
3.86 
0.01 
9,13 
0.56 
1.20 
4.15 

36,03 
17.64 
0.00 
2.29 
0.96 

20.88 
0.51 
1.04 
0.00 

-0.06 
1.49 
0.86 
2.10 
0.00 

15,25 
76.62 
29.10 

105.73 

0.08 
0.09 
0,18 
9,61 

17.52 
8.73 
7,99 
0,23 
0.11 

44.36 

1.1% 
-0.9% 
10.0% 

1.0% 
-1.0% 
0.4% 

-0.6% 
1.S% 
0.5% 
0,0% 
0.3% 

-. 
1,5% 
0.3% 
0.4% 

-0.7% 
0.4% 

-. 
4,5% 

-0 .1% 
0.6% 

-0 .1% 

--
0.7% 
0.3% 
0.4% 
0.3% 

1,6% 
-3.0% 
-1,5% 
0.5% 
0.2% 
0.2% 
19% 
0.0% 

-1.8% 
0.5% 
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Reference case 

Table A2. Energy consumption by sector and source (continued) 
(quadrillion Btu per year, unless otherwise noted) 

Sector and source 

Reference case 

2012 2013 2020 202S 2030 2035 2040 

Annual 
growth 

2013-2040 
(percent) 

Total energy consumption 
Liquefied petroleum gases and other" 3X1 
Motor gasoline^ 16,10 

of which: E85* 0,01 
Jet fue l " 2,90 
Kerosene 0.01 
Distillate fuel oil 7,98 
Residual fuel oil 0.94 
Petrochemical feedstocks 0.74 
Other petroleum" 3,47 

Petroleum and other liquids subtotal 35.16 
Natural gas 23.96 
Natural-gas-to-liquids heat and power 0.00 
Lease and plant fuel' 1.43 
Pipeline fuel natural gas 0.75 

Natural gas subtotal 26.14 
Metallurgical coal 0,59 
Other coal 16.73 
Coal-to-tiquids heal and power 0.00 
Net coal coke imports 0.00 
Coal subtotal 17.33 

Nuclear / uranium" 8.06 
Biofuels heat and coproducts 0.73 
Renewable energy" 6.59 
Liquid hydrogen 0.00 
Non-biogenic municipal waste 0.23 
Electricity imports 0.16 
Total 94.40 

Energy use and related statistics 
Delivered energy use 68.66 
Total energy use 94.40 
Ethanol consumed in motor gasoline and E85 1.09 
Population (millions) 315 
Gross domestic product (billion 2009 dollars) 15,369 
Carbon dioxide emissions (million metric tons) 6,272 

3,14 
16.36 
0,02 
2.97 
0.01 
8.15 
0,87 
0,74 
3.67 

35.91 
24,46 

0.00 
1.52 
0.88 

26,86 
0.62 

17.41 
0.00 

-0.02 
18.01 
8.27 
0.72 
6.96 
0.00 
0.23 
0.18 

97.14 

71.17 
97.14 

1.12 
317 

15,710 
5,405 

3.73 
15.79 
0.03 
3.20 
0.01 
8.95 
0.61 
0.95 
3.82 

37.06 
24.12 

0,00 
1.87 
0.85 

26.85 
0.61 

18.57 
0,00 
0.00 

19,18 
B.42 
0,80 
8.19 
0.00 
0.23 
0.11 

100.84 

73.84 
100.84 

1.12 
334 

18,801 
5,499 

4,08 
14,65 
0,12 
3.39 
0.01 
9.06 
0,65 
1,10 
3.96 

36.89 
24.73 

0.00 
1.98 
0.90 

27.60 
0.59 

18.75 
0.00 

-0.01 
19.33 
8.46 
0.80 
8.54 
0.00 
0.23 
0.12 

101.97 

74.39 
101.97 

1,12 
347 

21,295 
5,511 

4.23 
13.72 
0,20 
3.61 
0.01 
9.13 
0.64 
1.14 
398 

36.47 
25.79 

0.00 
2,10 
0.94 

28.83 
0.56 

18,63 
0.00 

-0.03 
19.16 
6.47 
0.80 
8,81 
0.00 
0.23 
0.10 

102.87 

74.87 
102,87 

1.12 
359 

23,894 
5,514 

4.19 
13.23 
0.24 
3.76 
0.01 
9.22 
0.64 
117 
4.05 

36.26 
2647 

0.00 
2,18 
0.94 

29.59 
0.53 

18.55 
0.00 

-0.05 
19.03 
8.51 
0.81 
9.32 
0.00 
0.23 
0.09 

103.85 

75,39 
103.85 

1.16 
370 

26,659 
5,521 

4,17 
12.96 
0.28 
3.86 
0,01 
9.21 
0.65 
1.20 
4.15 

36.21 
27.25 

0.00 
2.29 
0.96 

30.50 
0.51 

18.56 
0.00 

-0.06 
19,01 
6.73 
0.86 

10.09 
0.00 
0,23 
0,11 

105.73 

76.62 
105,73 

1,27 
380 

29,898 
5,549 

1.1% 
-0.9% 
10.0% 

1,0% 
-1.0% 
0.5% 

-1 .1% 
18% 
0.5% 
0.0% 
0.4% 

--
1.5% 
0.3% 
0.5% 

-0.7% 
0.2% 

--
4.5% 
0,2% 
0,2% 
0.6% 
1,4% 

--
0.0% 

-1,8% 
0.3% 

0.3% 
0.3% 
0,5% 
0.7% 
2.4% 
0 .1% 

Încludes wood used for residential healing. See Table A4 and/or Table A17 for estimates of nonmarlceted renewable energy consumption for geothermal heat 
punnps. solar thermal water heating, and electricily generation from wind and solar photovoltaic sources. 

'Includes ethanol 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 heal and 

power. See Table A5 and/or Table A17 for estimates of nonmadteted renewable energy consumption for solar thermal water heating and electricity generation 
from v^nd and solar photovoltaic sources. 

Încludes energy for combined heat and power plants thai have a non-regulatory status, and small on-site generating systems, 
'Includes ethane, natural gasoline, and refinery olefins. 
'Includes petroleum coke, asphalt, road oil, lubricants, slill 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 facililies, 
Încludes consumption of energy produced from hydroelectric, wood and wood waste, municipal waste, and ottier biomass sources. Excludes ethanot <n motor 

gasoline. 
*E85 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, 
"Includes only kerosene type. 
''Diesel fuel for on- and off- road use. 
"Includes aviation gasoline and lubricants. 
"Represents consumption unattributed to the sectors above. 
"Includes B\rialion gasoline, petroleum coke, asphalt, road oil, lubricants, still gas, and miscellaneous petroleum products, 
"includes electricily generated for sale to the grid and for own use from renewable sources, and non-electric energy from renewable sources. Excludes ethanol 

and nonmaikeled renewable energy consumption for geottienna) heat pumps, buildings photovoltaic systems, and sotar themial water heaters. 
"Includes consumption of energy by eleclricity-only and combined heat and power plants that have a regulatory status. 
"These values represent Ihe energy obtained IVom uranium when it is used in light water reactors. The total energy content of uranium is much larger, but 

alternative processes are required lo take advantage of il, 
"Includes conventional hydroelectric, geolhennal. wood and wood waste, biogenic municipal waste, other biomass, wind, photovoltaic, and solar thenmal 

sources. Excludes nel electricity imports. 
"Includes conventional hydroelectric, geothermal. wood and wood waste, biogenic municipal waste, other biomass, wind, photovoltaic, and solar thermal 

sources. Excludes ethanol, nel electricity imports, and nonmarketed renewable energy consumplion for geothermal heat pumps, buildings photovoltaic systems, 
and solar thermal water healers, 

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) 

OWashington, DC, November 2014). 2012 and 2013 population and gross domestic product: IHS Economics, Industry and Employment models, November 2014. 
2012 and 2013 cartJon dioxide emissions and emission factors: EIA, Monthly Energy Review, DOE/EIA-0035(2014/11) (Washington, DC, November 2014). 
Projections: EIA. AEO2015 National Energy Modeling System run REF2015.D021915A, 
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Reference case 

Table A3. Energy prices by sector and source 
(2013 dollars per million Btu, unless otherwise noted) 

Sector and source 

Reference case 

2012 2013 2020 2025 2030 2035 2040 

Annual 
growth 

2013-2040 
(percent) 

Res iden t ia l 

Propane 24,3 
Distillate fuel oil 27.3 
Natural gas 10.6 
Bectricity 35,3 

Commercial 
Propane 21.0 
Distillate fuel oil 26.8 
Residual fuel oil 22.9 
Natural gas 8.2 
Electricity 30.0 

Industr ial 
Propane 21.3 
Distillate tijel oil 27.4 
Residual fuel oil 20.6 
Natural gas^ 3,8 
Metallurgical coal 7.3 
Other industrial coal 3.3 
Coal to liquids 
Electricity 19.8 

Transportation 
Propane 25.3 
E85^ 35.7 
Motor gasoiine* 30.7 
Jet fuel' 23.0 
Diesel fuel (distillate fuel oil)* 28.8 
Residual fuel oil 20.0 
Natural gas^ 20.4 
Electricity 27.8 

Electric power^ 
Distillate fuel oil 24.1 
Residual fuel oil 20.8 
Natural gas 3.5 
Steam coal 2.A 

Average price to all users^ 
Pnapane 22,9 
£85^ 35.7 
Motor gasoline* 30,4 
Oetfuel^ 23.0 
Distillate fuel oil 28,3 
Residual fuel oi! 20.3 
Natural gas 5.5 
Metallurgical coal 7.3 
Other coal 2.5 
Coai to liquids 
Electricity 29.3 

Non-renewable energy expenditures b^ 
sector (billion 2013 dollars) 

Residential 234 
Commercial 174 
Industrial^ 218 
Transportation 738 

Total non-renewable expenditures 1,364 
Transportation renewable ej^enditures 0 
Total expenditures 1,365 

23,3 
27.2 
10.0 
35.6 

20.0 
26.7 
22.1 

8.1 
29.7 

20.3 
27.3 
20.0 
4.6 
5,5 
3.2 

23.0 
21,5 
11.6 
37,8 

19.4 
21,0 
14.2 
9.6 

31.1 

19,6 
21,2 
13.3 
6.2 
5.8 
3.3 

23.7 
23,7 
12,7 
39.6 

20,2 
23.2 
16.0 
10.5 
32.5 

20.5 
23.5 
15.1 
6.9 
6.2 
3.5 

24.4 
26.3 
12.8 
40.0 

21,1 
25,8 
18.1 
10.4 
32.6 

21.5 
26.1 
17,2 
6.8 
6.7 
3.6 

25,5 
29,4 
13.7 
40.8 

22.5 
28.9 
20,6 
11.1 
33.1 

22,9 
29.2 
19.7 
7.5 
6.9 
3.7 

26.6 
32.9 
15.5 
42.4 

23.9 
32.5 
24.3 
12.6 
34.5 

24.5 
32.7 
23.5 

8.8 
7.2 
3,9 

0.5% 
0.7% 
1.6% 
0.6% 

0.7% 
0.7% 
0,4% 
1.6% 
0.6% 

0.7% 
0.7% 
0.6% 
2.5% 
1,0% 
0.7% 

20,2 

29.5 

21.3 

30.8 

22.4 22.6 23.3 

32.1 32,4 33,2 

24.7 

34.7 

0.7% 

24,6 
33,1 
29.3 
21,8 
28,2 
19.3 
17.6 
28.5 

24.0 
18,9 
4.4 
2,3 

21,9 
33.1 
29.0 
21.8 
27,9 
19,4 
6.1 
5.5 
2.4 

24,0 
30,4 
22.5 
16.1 
23,1 
11.7 
17.8 
30.2 

18.8 
11.5 

5.4 
2.4 

21.1 
30.4 
22.5 
16.1 
22,6 
12.2 
7.5 
5.8 
2.4 

24.7 
29,0 
24.3 
18.3 
25,5 
13.3 
16.8 
32.3 

20.9 
13.3 
6.3 
2.5 

21.8 
29.0 
24.3 
18.3 
25.0 
14.0 
8.3 
6.2 
2,6 

25.5 
31.2 
26.A 

21.3 
28.0 
15.4 
15,7 
32.9 

23.6 
15.4 
6,2 
2.7 

22.6 
31.2 
26.4 
21.3 
27.6 
16.0 
8.2 
6.7 
2.7 

26.5 
33.2 
29.1 
24.5 
31.1 
17.6 
17.1 
33.9 

26.7 
17,8 
7.0 
2.& 

23.8 
33.2 
29,1 
24.5 
30,7 
18,4 
9.0 
6,9 
2.8 

27.6 
35.4 
32.3 
28.3 
34,7 
20.3 
19.6 
36.0 

30.2 
21.6 

8.3 
2.9 

25.2 
35.4 
32,3 
28.3 
34,2 
21.5 
10.5 
7.2 
3,0 

0.4% 
0.3% 
0.4% 
1.0% 
0,8% 
0,2% 
0.4% 
0.9% 

0.9% 
0,5% 
2.4% 
0.8% 

0.5% 
0.3% 
0,4% 
1.0% 
0.8% 
0.4% 
2.0% 
1.0% 
0,8% 

0.6% 

243 
177 
224 
719 

1,364 
1 

1,364 

254 
194 
264 
565 

1,276 
1 

1,277 

268 
210 
302 
596 

1,376 
4 

1.379 

276 
219 
323 
638 

1,456 
6 

1,462 

289 
234 
349 
706 

1,579 
8 

1,587 

311 
259 
389 
791 

1,751 
10 

1,761 

0.9% 
1.4% 
2.1% 
0.4% 
0.9% 

10.2% 
0.9% 
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Reference case 

Table A3. Energy prices by sector and source (continued) 
(nominal dollars per million Btu, unless otherwise noted) 

Sector and source 

Reference case 

2012 2013 2020 2025 2030 203S 2040 

Annual 
growth 

2013-2040 
(percent) 

Residential 
Propane 
Distillate fu^ oil 
Natural gas 
Electricity 

Commercial 
Propane 
Distillate fuel oil 
Residual fuel oil 
Natural gas 
Electricity 

Industrial^ 
Propane 
Distillate fuel oil 
Residual fuel oil 
Natural gas^ 
Metallurgical coal 
Other industrial coal 
Coal to liquids 
Electricity 

Transportation 
Propane 
E85' 
Motor gasoline* 
Jet fuel' 
Diesel ̂ el (distillate ̂ el orl) ,̂ 
Residual fijel oil 
Natural gas' 
Electricity 

Electric power" 
Distillate fuel oil 
Residual fuel oil 
Natural gas 
Steam coal 

23.9 
26.9 
10.4 
34.8 

20.7 
26,4 
22.6 

8.0 
29.6 

21.0 
27.0 
20.3 
3.8 
7.2 
3.3 

23.3 
27.2 
10.0 
35.6 

20.0 
26.7 
22.1 

8.1 
29.7 

20.3 
27.3 
20.0 

4.6 
5.5 
3,2 

26.1 
24.4 
13.2 
42,9 

22.0 
23.8 
16.1 
10.8 
35.3 

22.3 
24.1 
15.1 
7,0 
6.6 
3.8 

29,1 
29.1 
15.7 
48.8 

24.9 
26.6 
19.7 
13,0 
40.0 

25.2 
29.0 
18.6 
8,5 
7.7 
4.3 

32.8 
35,3 
17,1 
53.6 

28.3 
34.6 
24.3 
13.9 
43.7 

28,8 
35.0 
23,1 

9.1 
8.9 
4,8 

37.5 
43.2 
20.2 
60.0 

33.0 
42,5 
30.3 
16.4 
48,7 

33.7 
42,9 
29.0 
11,1 
10,2 
5.5 

43.1 
53.3 
25.1 
68.8 

38.8 
52.6 
39.4 
20.5 
56.0 

39.7 
53.0 
38.0 
14.2 
11.6 
6.3 

2.3% 
2.5% 
3.5% 
2,5% 

2.5% 
2.5% 
2.2% 
3.5% 
2.4% 

2.5% 
2,5% 
2.4% 
4,3% 
2,8% 
2.5% 

19.5 20.2 24.2 27.5 30.3 34.2 40.0 2,6% 

24.9 
35.2 
30.2 
22.6 
28.4 
19.7 
20.1 
27.4 

23,8 
20.5 

3.5 
2,4 

24.6 
33.1 
29.3 
21.8 
28,2 
19.3 
17.6 
28.5 

24.0 
18.9 
4.4 
2,3 

27.2 
34.4 
25.5 
18.3 
26.2 
13.2 
20,2 
34.3 

21,3 
13.0 
6.1 
2.7 

30.4 
35,8 
29.9 
22.6 
31,4 
16.4 
20.6 
39.8 

25.8 
16.3 
7,7 
3.1 

34.1 
41.9 
35.3 
28.6 
37.6 
20.6 
21.0 
44.1 

31.7 
20.6 

8.3 
3.6 

38.9 
48.8 
42.8 
36.0 
45.7 
25.9 
25.2 
49.9 

39,3 
26.2 
10.3 
4.1 

44.8 
57.4 
52.4 
45.8 
56.2 
32,9 
31.8 
58.4 

49,0 
35.0 
13.4 
4.7 

2,2% 
2.1% 
2,2% 
2,8% 
2.6% 
2.0% 
2.2% 
2.7% 

2.7% 
2,3% 
4.2% 
2.6% 
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Reference ease 

Table A3. Energy prices by sector and source (continued) 
(nominal dollars per million Btu, unless otherwise noted) 

Sector and source 

Reference case 

2012 2013 2020 2025 2030 2035 2040 

Annual 
growtii 

2013-2040 
(percent) 

A v e r a g e p r i ce t o a l l users^ 

Propane 

E 8 5 ' 

Motor gasol ine* 

J e t f u e l * 

Distil late fue l oi l 

Residual fuel oi l 

Natural gas 

Metallurgical coal 

Other coai 

Coat to l iquids 

Electricity 

22.6 
35,2 
30.0 
22.6 
27.9 
20.0 

5,4 
7,2 
2,4 

21,9 
33.1 
29.0 
21.8 
27.9 
19.4 
6.1 
5.5 
2.4 

23.9 
34.4 
25,5 
18.3 
25.7 
13.8 

8.5 
6.6 
2.8 

26.8 
35.8 
29.9 
22.6 
30.8 
17,2 
10.2 
7.7 
3.2 

30.3 
41,9 
35,3 
28,6 
36.9 
21.5 
11.0 
8,9 
3.7 

35.0 
48.8 
42.8 
36.0 
45.1 
27.0 
13.2 
10.2 
4.2 

40.9 
57.4 
52.4 
45.8 
55.5 
34,8 
17.0 
11.6 
4,8 

2,3% 
2 .1% 
2.2% 
2.8% 
2.6% 
2.2% 
3.8% 
2.8% 
2.6% 

28.8 29,5 34,9 39.5 43.4 48.7 56.2 2 , 4 % 

N o n - r e n e w a b l e e n e r g y e x p e n d i t u r e s by 

s e c t o r ( b i l l i on non t i na l do l l a rs ) 

Residential 

Commerc ia l 

Industrial' ' 

Transportat ion 

Total non-renewable expenditures 

Transportat ion renewable expenditures.. . 

To ta l e x p e n d i t u r e s 

231 
172 
215 
727 

1,344 
0 

1,345 

243 
177 
224 
719 

1,364 
1 

1,364 

288 
220 
299 
641 

1,448 
1 

1,449 

330 
259 
372 
734 

1,694 
4 

1,698 

370 
294 
433 
855 

1,952 
8 

1,960 

425 
344 
513 

1,038 
2,320 

12 
2,332 

504 
420 
631 

1,283 
2,839 

16 
2,855 

2.7% 
3.2% 
3.9% 
2.2% 
2,8% 

12,2% 
2.8% 

^Includes energy for combined heat and power plants that have a non-regulatory status, and small on-site generating systems. 
'Excludes use for lease and plant fuel, 
'E85 refers to a blend of 85 percent ethanol (renewable) and 15 percent motor gasoline (nonrenewable). To address cold starting issues, the percentage of 

ettianc^ varies seasonally. The annual average ethanol content of 74 percent is used for this forecast. 
'Sales weighted-average price for all grades. Includes Federal, Slate, and local taxes, 
^Kerosene-type jet fuel. Includes Federal and State taxes white excluding county and local taxes. 
'Diesel ftvel for on-road use. indudes Federal and State taxes white exctudtng 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 electndty-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 consumpflon. 
Btu = Bntish fiiermal unit, 
- - = Not applicable. 
Note: Data for 2012 and 2013 are model results and may differ from official EIA data reports. 
Sources: 2012 and 2013 prices for motor gasoiine, distillate fuel oil, and jet fuel are based on prices in Ihe U.S. Energy Infonnation Administration (EIA), 

Petroleum Marketing Monthly, DOE^IA-O380(2014/08) (Washington, DC, August 2014), 2012 residential, commercial, and industrial natural gas delivered prices: 
Blfi., Natural Gas Annual 2013, DOE/EIA-0131(2013) (Washington, DC, October 2014). 2013 residential, commercial, and industrial natural gas delivered prices: 
EIA, Natural Gas Monthly, DOE/EIArOI 30(2014/07) (Washington, DC, July 2014). 2012 transportation sector natural gas delivered prices are based on: EIA. 
Natural Gas Annual 2013, DOE/EIAr0131(2013) (Washington, DC, October 2014), EIA, State 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 transportation sector natural gas delivered prices are model 
results, 2012 and 2013 electric power sector distillate and residual fuel oil prices: EIA, MonWy Energy Review. DOE/EIA-0035(2014/11) (Washington, DC, 
November 2014). 2012 and 2013 electric power sector natural gas prices: E\K Electric Power MonMy, DOE/EIA-0226, April 2013 and ^ r i l 2014, Table 4.2, and 
EIA, state Energy Data Report 2012. DOE/E1A-0214(2012) (Washington, DC, June 2014). 2012 and 2013 coal prices based on: EIA. Quarterly Coal Report. 
October-December 2013, DOE/EIA-0121(2013/40) (Washington, DC, March 2014) and EIA, AE02015 National Energy Modeling System run 
REF2015.D021915A. 2012 and 2013 electricity prices: EIA, Monthly Energy Review, [>OE/EIAO035(2014/11) (Washington, DC, November 2014). 2012 and 
2013 ESS prices derived from monthly prices in the Clean Cities Alternative Fuel Price Repoil, Projections: EIA, AEO2015 National Energy Modeling System run 
REF2015.D021915A, 
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Reference ea.'-e 

Table A4. Residential sector key indicators and consumption 
(quadrillion Btu per year, unless otherwise noted) 

Key Indicators and consumption 

Reference case 

2012 2013 2020 2025 2030 2035 2040 

Annua) 
growth 

2013-2040 
(percent) 

Key indicators 
Households (millions) 

Single-family 
IVlultifemily 
Mobile homes 
Total 

Average house square footage 

Energy intensity 
(mill ion Btu per household) 

Delivered energy consumption 
Total energy consumption 

(thousand Btu per square foot) 
Delivered energy consumption 
Total energy consumption 

Delivered energy consumption by fuel 
Purchased electricity 

Space heating 
Space cooling 
Water heafng 
Refrigeration 
Cooking 
Clothes dryers 
Freezers 
Lighting 
Clothes washers' 
Dishwashers' 
Televisions and related equipment^ 
Computers and related equipment' 
Furnace fens and boiler circulation pumps, 
Other uses* 

Delivered energy 

Natural gas 
Space heating 
Space cooling 
Water heating 
Cooking 
CloUies dryers 
Ottier uses* 

Delivered energy 

Distillate fuel oi l 
Space heating 
Water heating 
Other uses* 

Delivered energy 

Propane 
Space heating 
Water heating 
Cooking 
Other uses* 

Delivered energy 

Marketed renewables (wood)'^ 
Kerosene 

79.3 
28.2 

6.4 
113.9 

79.7 
28.4 

6.3 
114.3 

84.5 
30.4 

5.5 
120.5 

88.4 
32.1 

5,3 
125.8 

92.1 
33,9 
5.1 

131.1 

95.4 
35,7 
4.9 

136.0 

98,6 
37.5 
4.8 

141.0 

0.8% 
1.0% 

-1.0% 
0.8% 

1,670 1,678 1,733 1,768 1,800 1,829 1,855 0.4% 

90,2 
174.3 

54,0 
104,3 

0.29 
0.83 
0,44 
0.37 
0.11 
0.20 
0.08 
0.64 
0.03 
0.10 
0.33 
0,12 
0,09 
1.06 
4.69 

2.52 
0,02 
1.20 
0.21 
0.05 
0,25 
4.25 

0.43 
0.05 
0.01 
0.49 

0.26 
0.07 
0,03 
0.04 
0.40 

0.44 
0.01 

99,0 
184,6 

59,0 
110.0 

0.40 
0,66 
0,44 
0.36 
0.11 
0.20 
0.08 
0.59 
0.03 
0.09 
0.33 
0,12 
0.13 
1.19 
4.75 

3,32 
0.02 
1.20 
0.21 
0.05 
0.25 
5.05 

0.44 
0.05 
0.01 
0.50 

0,30 
0.06 
0.03 
0.04 
0.43 

0.58 
0.01 

88.2 
169.1 

50.9 
97.6 

0.35 
0.79 
0.46 
0.34 
0.11 
0.21 
0,07 
0.43 
0,02 
0.10 
0,32 
0.10 
0,11 
1,44 
4.86 

2.90 
0.02 
1,21 
0.21 
0.05 
0.24 
4.63 

0.36 
0.03 
0.01 
0.40 

0.20 
0.05 
0.03 
0,05 
0.32 

0.41 
0.01 

83.5 
161.0 

47.3 
91.1 

0,34 
0.82 
0.47 
0.33 
0,12 
0.22 
0,07 
0.38 
0,02 
0.10 
0.32 
0,08 
0.11 
1.53 
4.92 

2.80 
0.02 
1,22 
0,21 
0.05 
0.23 
4.54 

0.32 
0,03 
0.01 
0.35 

0.18 
0.04 
0,03 
0,05 
0.30 

0.39 
0.01 

80.6 
156.2 

44.8 
86.8 

0.33 
0.88 
0.48 
0,33 
0.13 
0.23 
0.07 
0.34 
0.02 
0.11 
0.34 
0.07 
0.10 
1.65 
5.08 

2.76 
0.02 
1.24 
0.22 
0.05 
0.23 
4.52 

028 
0.02 
0.01 
0.31 

0.17 
0.04 
0.02 
0.05 
0.28 

0.38 
0.01 

77.6 
151.9 

42.5 
83.1 

0.32 
0.94 
0,48 
0.35 
0,14 
0,24 
0.06 
0,29 
0.02 
0.12 
0.36 
0.06 
0.10 
1.77 
5.23 

2.69 
0.02 
1.23 
0,22 
0.06 
0.22 
4.43 

0.25 
0,02 
0.01 
0.27 

0.15 
0.03 
0.02 
0.06 
0.26 

0.36 
0,00 

75.0 
148.3 

40.4 
79,9 

0,31 
1.00 
0,48 
0,36 
0.14 
0,25 
0.06 
0.27 
0.02 
0,12 
0,37 
0.05 
0,09 
1.89 
5.42 

2.61 
0,02 
1.19 
0.22 
0,06 
0,21 
4.31 

0.22 
0.01 
0.01 
0.24 

0.14 
0,03 
0.02 
0.06 
0.25 

0.35 
0.00 

-1.0% 
-0.8% 

-1.4% 
-1.2% 

-1.0% 
1.5% 
0.2% 
0.0% 
1.1% 
0.7% 

-0.7% 
-2.9% 
-2.0% 
1.0% 
0.5% 

-3 .1% 
-1,3% 
1,7% 
0.5% 

-0.9% 
-0.2% 
0.0% 
0.3% 
0,5% 

-0.6% 
^ . 6 % 

-2,5% 
-4.7% 
-0,5% 
-2.7% 

-2.8% 
-3.0% 
-0.9% 
1.5% 

-2.0% 

-1.8% 
-3.0% 
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Reference ease 

Table A4. Residential sector key indicators and consumption (continued) 
(quadrillion Btu per year, unless otherwise noted) 

Key indicators and consumption 

Aefffrencs case 

2012 2013 2020 2025 2030 2035 2040 

Annual 
growtli 

2013-2040 
(percent) 

Delivered energy consumption by end use 

Space heating 

Space cooling 

Water heating 

Refrigeration 

Cooking 
Clothes dryers 

Freezers 

Lighting 

Clothes washers' 

Dishwashers'" 

Televisions and related equipment^ 

Computers and related equipment^ 

Furnace fens and boiler circulation pumps , 

Other uses' 

Delivered energy 

Electricity related losses 

Total energy consumption by end use 

Spaceheating 

Space cooling 

Water heating 

Refrigeration 

Cooking 

Clothes dryers 

Freezers 

Lighting 

Clothes washers'* 

Dishwashers' 

Televisions and {e\aie6 equipment 

Computers and related equipment^ 

Furnace fens and boiler cini^uiation pumps. 

Ottier uses' 

Total 

Nonmarketed renewables^ 

Geothermal heat pumps 

Solar hot water heating , 

Solar photovoltaic 

Wind 
Totai 

Heating degree days'"* 

Cooling degree days^" 

3.95 

0.86 

1.76 

0,37 

0,35 

0.25 

0.08 

0.64 

0.03 

0.10 

0,33 

0.12 

0.09 

1.36 

10.28 

5,05 

0.68 

1.76 

0,36 

0.34 

0.25 

0.08 

0,59 

0.03 

0.09 

0.33 

0.12 

0.13 

1.49 

11.32 

4.23 

0.81 

1.75 
0,34 

0.35 

0.26 
0,07 

0,43 

0,02 

0.10 

0.32 

0.10 

0,11 

1,73 

10.63 

4.04 

0.84 

1,76 

0.33 

0.36 

0.27 

0,07 

0.38 

0.02 

0.10 

0.32 

0.08 

0.11 

1.82 

10.51 

3,92 

0.90 

1.78 

0,33 

0.37 

0.28 

0.07 

0.34 

0,02 

0.11 
0.34 

0.07 

0.10 

1.94 

10.57 

3.78 

0.96 

1.76 
0.35 

0.38 

0.29 

0.06 

0.29 
0.02 

0.12 

0.36 

0.06 

0.10 

2.05 

10.56 

3.63 

1.02 

1,71 

0.36 

0,39 

0.30 

0.06 
0.27 

0.02 

0.12 
0.37 

O.05 

0.09 
2.17 

10.57 

-1.2% 

1.5% 

-0 .1% 
0.0% 

0,4% 

0,7% 

-0.7% 

-2.9% 

-2.0% 

1.0% 

0.5% 

-3 .1% 

-1.3% 

1.4% 

-0.3% 

9.57 9.79 9.75 9.74 9.91 10.10 10.33 0.2% 

4.53 

2.56 

2.66 

1,12 

0,56 

0.66 

0.24 

1.94 

0.09 

0.29 

1,01 
0.38 

0.28 

3,52 

19.85 

0.01 

0.01 
0.02 

0.00 

0.04 

3,772 

1,494 

5,88 

2.06 

2,68 

1,12 

0.56 
0,67 

0.24 

1.80 

0.09 

0.29 

1.01 

0.37 

0.40 

3.95 

21.10 

0.01 

0.01 
0.04 

0,00 

0.06 

4,469 

1,307 

4.93 

2,38 

2,69 

1.02 

0.58 
0.69 

0.22 

1.29 

0,07 

0,29 

0.97 

0.29 

0.34 

4.62 

20.38 

0,02 

0.01 

0.09 

0,01 
0.13 

4,119 

1,467 

4.71 

2.47 

2.70 

0.99 

0.60 

0.70 

0.20 

1,13 

0.05 

0.30 

O.QG 
0.24 

0.33 

4,86 

20.25 

0.02 

0.01 
0.13 

0,01 

0.17 

4,042 

1,517 

4,56 

2.62 

2.72 

0,99 

0.62 

0,73 

0,19 

1.00 

0,05 

0.32 

1.Q0 

0.20 

0.31 
5.17 

20.48 

0.03 

0.01 
0.18 

0.01 

0.23 

3,966 

1,568 

4.39 

2.79 

2,68 

1.01 

0.64 
0,75 

0.19 

0.85 

0.05 

0.34 

1.05 

0.18 

0.28 

5.46 

20.66 

0,03 

0,01 

0.24 

0.01 

0.28 

3,893 

1.618 

4.21 

2.93 

2.62 

1.06 

0,66 

0.78 
0,19 

0.77 

0.05 
0.36 

1.09 
0,15 

0.27 

5.78 
20.91 

0.03 
0.01 

0,29 

0.01 

0.35 

3,820 

1,670 

-1.2% 

1.3% 

-0 .1% 

-0,2% 

0,6% 

0,5% 
-0.9% 

-3 .1% 

-2.2% 

0.8% 

0.3% 
-3.3% 

-1.5% 

1.4% 

0.0% 

4 .1% 

1.8% 
8,0% 

6.9% 

7.0% 

-0.6% 

0.9% 

'Does not include water heating portion of load. 
^Includes televisions, set-top boxes, home theater systems, DVD players, and video game consoles, 
^Includes desktop and laptop computers, monitors, and networlcing equipment. 
'Includes small electrk: devices, heating elements, and motors not listed above. Electnc vehicles are included in the transportation sector. 
'Includes suc*i appliances as outdoor grills, extenor lights, pool heaters, spa heaters, and backup electricity generators. 
'includes such appliances as pool heaters, spa heaters, and backup electricity generators. 
'Includes wood used for primary and secondary heating in wood stoves or fireplaces as reported in the ResidenSal Eneigy Consumptiort Survey 2009. 
"includes small electric devices, heating elements, outdow grills, exterior lights, pool heaters, spa heaters, backup electricity generators, and motors not listed 

above. Electric vehicles are Included in the transportation sector. 
'Consumption detemiined by using &ie fossil fuel equivalent of 9,516 Btu per kilowatthour, 
"See Table A5 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 results and may differ from official EIA data 

reports. 
Sources: 2012 and 2013 consumption based on: U.S. Energy infonrration Adminisfration (EIA), Monthly Energy Review, DOeEIA-0035(2014/11) 

(Washington, DC November 2014). 2012 and 2013 degree days based on state-level data from the Nalk)nal Oceanic and Atmospheric Administration's Climatic 
Data Center and Climate Prediction Center. Projections: EIA, AE02015 National Energy Modeling System run REF2015.D021915A. 
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Reference case 

Table AS. Commercial sector key indicators and consumption 
(quadrillion Btu per year, unless otherwise noted) 

Key indicators and consumption 

Reference case 

2012 2013 2020 2025 2030 2035 2040 

Annual 
growth 

2013-2040 
(percent) 

Key indicators 

Totel floorspace (tiillion square feet) 
Surviving 80.8 
New additions 1,6 
Total 82.3 

Energy consumption intensity 
(thousand Btu per square foot) 
Delivered energy consumption 99.6 
Electricity related losses 112.3 
Totai energy consumption 212.1 

Delivered energy consumption by fuel 

Purchased electricity 
Space heatog' 
Space cooling' 
Water heating' 
Ventilation 
Codling 
Lighting 
Refrigeration 
Office equipment (PC) 
Office equipment (non-PC) 
Other uses^ 

' Delivered energy 

Natural gas 
Space heating' 
Space cooling^ 
Water heating' 
Cool(ing 
Other uses' 

Delivered energy 

Distillate fuel oil 
Space heating' 
Water heating' 
Other uses* 
Delivered energy 

Marketed renewables (biomass) 
Other fuels' 

Delivered energy consumption by end use 
Space heating' 
Space cooling' 
Water heating' 
Ventilation 
Cooking 
Lighting 
Refiigeratron 
Office equipment {PC) 
Office equipment (non-PC) 
Other uses* 
Delivered energy 

81.4 
1.5 

82.8 

104.9 
113.7 
218.6 

86.9 
2.1 

89.0 

100.0 
108.7 
208,7 

92.0 
2.0 

94.1 

96.3 
105.1 
201.4 

96.4 
2,0 

98.4 

95.4 
103.0 
198,4 

100.9 
2.3 

103.2 

94.2 
1011 
195,3 

106.6 
2.4 

109.1 

92.8 
99.0 

191.8 

1.0% 
1,9% 
1.0% 

-0.5% 
-0.5% 
-0.5% 

0.14 
0.57 
0.09 
0.51 
0.02 
0.92 
0.38 
0.12 
0.22 
1,56 
4.53 

1.51 
0.04 
0.53 
0.20 
0.69 
2.97 

0.13 
0.02 
0.21 
0.36 

0.11 
0.26 

1.78 
0.62 
0.64 
0.51 
0.22 
0.92 
0.38 
0.12 
0.22 
2.82 
8.22 

0.16 
0.49 
0.09 
0,52 
0.02 
0.91 
0.37 
0.11 
0.22 
1.68 
4.57 

1,86 
0.04 
0,54 
0.20 
0.74 
3.37 

0,15 
0.02 
0.20 
0.37 

0,12 
0.26 

2.17 
0.53 
0.65 
0.52 
0.22 
0.91 
0.37 
0.11 
0.22 
3.00 
8.69 

0.14 
0,53 
0.09 
0.54 
0.02 
0.87 
0,33 
0,07 
0.24 
1,99 
4.82 

1.69 
0.04 
0,54 
0.21 
0.81 
3.30 

0,14 
0.02 
0.18 
Q.34 

0.12 
0.33 

1.97 
0,57 
0.65 
0,54 
0.24 
0,87 
0.33 
0,07 
0,24 
3.43 
8.90 

0.13 
0,53 
0.09 
0.55 
0,02 
0.85 
0,31 
0.05 
0,27 
2.19 
4.99 

1.62 
0.04 
0.55 
0.22 
0.87 
3.29 

0.13 
0.02 
0.17 
0.32 

0.12 
0,34 

1.87 
057 
0.65 
0,55 
0.24 
085 
0.31 
0.05 
0,27 
3.69 
9.06 

0,12 
0.54 
0.08 
0.56 
0.02 
0,84 
0,30 
0.04 
0.31 
2.38 
5.19 

1.58 
0.04 
0.57 
0.23 
1.01 
3.43 

0.12 
0.02 
0.17 
0.30 

0.12 
0.34 

1.82 
0.57 
0,67 
0.56 
0,25 
0.84 
0.30 
0,04 
0.31 
4,02 
9.38 

0,11 
0.55 
0.08 
0,57 
0.02 
0,81 
0.31 
0.03 
0,34 
2.58 
5.40 

1.51 
0,04 
0.57 
0.24 
1.21 
3.57 

0.11 
0.02 
0.16 
0.29 

0.12 
0.35 

1.73 
0.58 
0.67 
0,57 
0.26 
0.81 
0.31 
0,03 
0.34 
4.42 
9.73 

0,11 
0.56 
0.08 
0.58 
0.02 
0.80 
0.31 
0.02 
0.38 
2.80 
5.66 

1.41 
0.04 
0.57 
0.25 
1.44 
3.71 

0.10 
0.02 
0.16 
0.27 

0.12 
0.35 

1.61 
0.59 
0.67 
0,58 
0.27 
0.80 
0.31 
0.02 
0.38 
4.87 

10.12 

-1.5% 
0.5% 

-0.6% 
0.4% 

-0,3% 
-0.5% 
-0.7% 
-5.5% 
2.1% 
1.9% 
0.8% 

-1.0% 
0.1% 
0.2% 
0.8% 
2.5% 
0.4% 

-1.7% 
-0 .1% 
-0.8% 
-1 .1% 

0.0% 
1.1% 

-1 .1% 
0.4% 
0.1% 
0.4% 
0.7% 

-0.5% 
-0.7% 
-5.5% 
2 .1% 
1.8% 
0.6% 
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Reference ca.se 

Table A5. Commercial sector key indicators and consumption (continued) 
(quadrillion Btu per year, unless otherwise noted) 

Key indicators and consumption 

Reference case 

2012 2013 2020 2025 2030 2035 2040 

Annual 
growth 

2013-2fi40 
(percent) 

Electricity related losses 

Total energy consumption by end use 
Space heating' 
Space cooling' 
Water heating' 
Ventilation 
Cooking 
Lighting 
Refrigeration 
Office equipment (PC) 
Office equipment (non-PC) 
Other uses' 

Total , 

Nonmarketed renewable fuels ' 
Solar thennal 
Solar photovoltaic 
Wind 

Total 

Heating degree days 
New England 
Middle Atlantic 
East North Central 
West North Central 
South Atlantic 
East South Central 
West South Central 
Mountain 
Pacific 

United States 

Cooling degree days 
New England 
Middle Atlantic 
East North Central 
West North Central 
South Atlantic 
East South Central 
West South Central 
Mountain 
Pacific 

United States 

9.24 9,42 9.68 9.88 10.13 10.43 10.80 0.5% 

2.05 
1.78 
0,83 
1.55 
0,27 
2,81 
1.15 
0.35 
0.66 
6.01 

17.46 

0.08 
0.04 
0,00 
0.13 

5,561 
4.970 
5,356 
5,515 
2,307 
2.876 
1,650 
4,574 
3,412 
3,772 

564 
815 
974 

1,221 
2,161 
1,762 
2,915 
1,572 

917 
1,494 

2.50 
1,54 
0,84 
1.58 
0,27 
2,78 
1.14 
0.33 
0.66 
6.47 

18.10 

0.08 
0,05 
0.00 
0.14 

6,424 
5,836 
6,622 
7,134 
2,732 
3,649 
2,328 
5,271 
3,377 
4,469 

541 
688 
690 
893 

2,002 
1,441 
2,535 
1,464 

889 
1,307 

2.25 
1.63 
0,83 
1.63 
0.28 
2,62 
0.99 
0.20 
0.72 
7.43 

18.58 

0.09 
0.08 
0,00 
0.17 

6,030 
5,427 
6,016 
6,367 
2,595 
3,349 
1,975 
4,874 
3,477 
4,119 

573 
803 
821 

1,012 
2,191 
1,725 
2,848 
1,556 

891 
1,467 

2.13 
1.62 
0.82 
1,64 
0.28 
2,53 
0,93 
0,15 
0.81 
8.02 

18,94 

0.09 
0.11 
0,00 
0.20 

5,924 
5,333 
5,953 
6,322 
2,552 
3,325 
1,928 
4,809 
3,463 
4,042 

603 
840 
841 

1,031 
2,235 
1,756 
2,920 
1,607 

915 
1,517 

2.05 
1,62 
0,83 
1.66 
0,30 
2,47 
0.90 
0.11 
0,91 
5.67 

19.52 

0,10 
0,15 
0.00 
0.25 

5,818 
5,239 
5,890 
6,275 
2,508 
3,301 
1,882 
4,741 
3,450 
3,966 

634 
877 
860 

1,051 
2.280 
1,787 
2,993 
1,660 

940 
1,568 

1.95 
1.64 
0.83 
1,67 
0.31 
2.38 
0,90 
0.09 
1.01 
9.A0 

20.16 

0.10 
0.20 
0.01 
0.32 

5,711 
5,146 
5,827 
6,229 
2,466 
3,276 
1,836 
4,669 
3,438 
3,893 

664 
913 
880 

1,070 
2,325 
1,818 
3,065 
1,715 

963 
1,618 

1.82 
1.66 
0.82 
1.68 
0.31 
2.34 
0.91 
0,07 
1.10 

10,21 
20.92 

0.11 
0.27 
0.01 
0.39 

5.603 
5.054 
5,764 
6,181 
2,425 
3,251 
1.790 
4.595 
3,426 
3,820 

695 
950 
900 

1,090 
2,369 
1,849 
3,138 
1.772 

987 
1.670 

-1,2% 
0.3% 

-0 .1% 
0.2% 
0.5% 

-0.6% 
-0.8% 
-5,7% 
1.9% 
1.7% 
0.5% 

1.1% 
6.1% 
9.0% 
3.9% 

-0.5% 
-0.5% 
-0.5% 
-0,5% 
-0.4% 
-0,4% 
-1.0% 
-0,5% 
0.1% 

-0.6% 

0.9% 
1,2% 
1.0% 
0,7% 
0,6% 
0.9% 
0.8% 
0,7% 
0.4% 
0.9% 

Includes ftiel consumption for district eerwces. 
Includes (but is not limited to) miscellaneous uses such as transfomiers, medical imaging and other medical equipment, elevators, escalators, off-road electric 

vehicles, laboratory fume hoods, laundry equipment, coffee brewers, and water senrices. 
Includes miscellaneous uses, such as pumps, emergency generators, combined heat and power In commercial buildings, and manufacturing perfomied in 

commercial buildings. 
Includes miscellaneous uses, such as cooking, emergency generators, and combined heat and power in commercial buildings, 

"includes residual fuel oil, propane, coal, motor gasoline, and kerosene. 
(nctudes {but is not (imiled to) miscellaneous uses such as transformers, medical imaging and otfwr medical equipment, elevators, 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 perfomied in commercial buildings, and cooking (distillate), plus residual fuel oil. propane, coal, motor gas<dine, kerosene, and mari<eted 
reriewable fuels ^iomass), 

'ConsumpBon determined by using the fossil fuel equivalent of 9,516 Btu per kilowatttiour. 
Btu = British thennal unit, 
PC = Personal computer. 
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 EIA data 

reports. 
Sources; 2012 and 2013 consumption based on: U.S, Energy Infomialion Administration (El^. Monthly Energy Rewew. DOE/EIA-0035(2014/11) 

(Washington. DC. November 2014), 2012 and 2013 degree days based on state-level data frcmi the National Oceanic and Atmospheric Administration's Climatic 
Data Center and Climate Prediction Center, Projections: EIA, AEO2015 National Energy Modeling System run REF2015,0021915A, 
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Table A6. Industrial sector key indicators and consumption 

Refeie.nce ease 

Shipments, prices, and consDmption 

Reference case 

2012 2013 2020 2025 2030 2035 204D 

Atinual 
groHTth 

2013-2040 
(percent) 

Key indicators 
Value of shipments (billion 2009 dollars) 

Manufacturing 5,009 
Agriculture, mining, and constnjction 1,813 
Total 6,822 

Energy prices 
(2013 dollars per million Btu) 

Propane 21.3 
Motor gasoline 17.5 
Distillate fuel Oil 27.4 
Residual fuel oil 20.6 
Asphalt and road oil 10,1 
Natural gas heat and power 3.5 
Natural gas feedstocks 4.2 
Metallurgical coal 7.3 
Other industrial coal 3.3 
Coal to liquids 
Electricity 19,8 

(nominal dollars per million Btu) 
Propane 21,0 
Motor gasoline 17.3 
Distillate fuel oil 27.0 
Residual fuel oil 20,3 
Asphalt and road oil 10.0 
Natural gas heat and power 3,5 
Natural gas feedstocks 4.1 
Metallurgical coal 7,2 
Other industrial coal 3,3 
Coal to liquids 
Electridty 19-5 

Energy consumption (quadrillion Btu)^ 
Industrial consumption excluding refining 

Propane heat and power 0,25 
Liquefied petroleum gas and other feedstocks^.. 2,16 
Motor gasoline 0,24 
Distillate fijel oil 1.28 
Residual fuel oil 0,07 
Petrochemical feedstocks 0,74 
Petroleum coke 0.17 
Asphalt and road oil 0.83 
Miscellaneous petroleum' 0.37 

Petroleum and other liquids subtotal 6.11 
Natural gas heat and pov/er 5.26 
Naturai gas feedstocks 0,58 
Lease and plant fuel* 1.43 

Natural gas subtotal 7.27 
Metallurgical coal and coke' 0,60 
Other indusfrial coal 0.87 

Coal subtotal 1.47 
Renewables*^ 1.51 
Purchased electricity 3,16 

Delivered energy 19.52 
Electricity related losses 6.46 

Total 25.98 

5,146 
1,858 
7,004 

20.3 
17.5 
27,3 
20,0 

9 8 
4.3 
4.8 
5.5 
3.2 

20.2 

20.3 
17.5 
27.3 
20,0 

9.8 
4.3 
4.8 
5,5 
3.2 

6,123 
2,344 
8,467 

19,6 
22,5 
21.2 
13.3 

8.9 
6.0 
6.3 
5,8 
3.3 

21.3 

22.3 
25.5 
24.1 
15.1 
10.0 
6.8 
7.2 
6.6 
3.8 

6,771 
2,441 
9,212 

20.5 
24,2 
23.5 
15,1 
10.3 
6.7 
7.0 
6.2 
3.5 

22.4 

25.2 
29.9 
29.0 
18.6 
12.7 
8.2 
8.6 
7.7 
4.3 

7,330 
2,540 
9,870 

21.5 
26.3 
26-1 
17,2 
11.9 
6,6 
6.9 
6.7 
3.6 

22.6 

28.8 
35,3 
35.0 
23.1 
15.9 
8.9 
9.3 
8.9 
4.8 

8.012 
2,601 

10,614 

22.9 
29.1 
29.2 
19,7 
13.5 
7.4 
7.7 
6.9 
3,7 

233 

33.7 
42.7 
42.9 
29.0 
19.9 
10,8 
11.3 
10.2 
5,5 

8,751 
2,712 

11,463 

24.5 
32.3 
32,7 
23.5 
15,7 
8.6 
8.9 
7.2 
3.9 

24,7 

39,7 
52.3 
53.0 
38,0 
25.5 
13.9 
14,5 
11.6 
6,3 

2.0% 
1.4% 
1.8% 

0.7% 
2.3% 
0.7% 
0.6% 
1.8% 
2.6% 
2.3% 
1.0% 
0.7% 

0,7% 

2.5% 
4 . 1 % 
2.5% 
2.4% 
3.6% 
4.4% 
4.2% 
2.8% 
2.5% 

20.2 24.2 27.5 30.3 34,2 40.0 2,6% 

0.28 
2.22 
0.25 
1,31 
0.06 
0.74 
0.11 
0.78 
0.61 
6.37 
5.42 
0.59 
1.52 
7.54 
0.60 
0.88 
1,48 
1.48 
3.05 

1992 
6.29 

26,22 

0,32 
2,89 
0.26 
1.42 
0,10 
0.95 
0,20 
1,01 
0,42 
7.57 
5.86 
0.97 
1.87 
8.70 
0,61 
0,93 
1,54 
1.53 
3,58 

22.92 
7,19 

30.11 

0.36 
3.21 
0.26 
1.38 
0.14 
1.10 
0.23 
1.09 
0.42 
8,18 
5.93 
1.05 
1,98 
8,96 
0.58 
0,95 
1,53 
1,60 
3.83 

24.10 
7,59 

31.69 

0.38 
3.35 
0.25 
1.36 
0.13 
1.14 
0.22 
1.16 
0.44 
8,42 
6.07 
1.06 
2.10 
9.22 
0.53 
0,96 
1.48 
1,59 
3,89 

24.60 
7,59 

32.19 

0.38 
3.31 
0.25 
1,34 
0.13 
1.17 
0,21 
1.19 
0.46 
8.43 
6.13 
1,04 
2,18 
9.35 
0,48 
0.97 
1.44 
1.58 
3.90 

24.70 
7.52 

32.22 

0.38 
3.30 
0.25 
1,35 
0.13 
1.20 
0,22 
1.25 
0.47 
8.55 
6.20 
1.03 
2,29 
9.53 
0.45 
0.99 
1.44 
1.63 
3.95 

25.10 
7.54 

32.64 

1.1% 
1.5% 
0.0% 
0 .1% 
3 .1% 
1.8% 
2.5% 
1,8% 

-1.0% 
1.1% 
0.5% 
2 .1% 
1.5% 
0.9% 

-1.0% 
0.4% 

-0 .1% 
0.4% 
1.0% 
0.9% 
0.7% 
0.8% 

U.S. Energy I n f o r m a t i o n A d m i n i s t r a t i o n | A n n u a l Energy O u t l o o k 2015 A-13 



Reference case 

Table A6. Industrial sector key indicators and consumption (continued) 

Shipments, prices, and consumption 

Reference case 

2012 2013 2020 2025 2030 2035 2040 

Annual 
grotvth 

2013-2040 
(percent) 

Refining consumption 
Liquefied petroleum gas heat and power^ 0.01 
Distillate fuel oil 0.00 
Residual fuel oil 0,00 
Petroleum Coke 0,54 
Still gas 1,41 
Miscellaneous petroleum' 0.01 

Petroleum and other liquids subtotal 1,97 
Natural gas heat and power 1.23 
Natural gas feedstocks 0.32 
Naturat-gas-to-iiquids heat and power 0,00 

Natural gas subtotal 1.55 
OUier industrial coal 0.00 
Coal-to-liquids heat and power 0,00 

Coal subtotal 0,00 
Biofuels heat and coproducts. 0.73 
Purchased electridty 0.20 

Delivered energy 4.45 
Electricity related losses 0.41 

Total 4.86 

Total industrial sector consumption 
Liquefied petroleum gas heat and power^ 0.26 
Liquefied petroleum gas and other feedstocks^., 2.16 
Motor gasoline 0.24 
Distillate fuel oil 1.28 
Residual fuel oil 0.07 
Petrochemical feedstocks 0.74 
Petroleum coke 0.70 
Asphalt and road oil 0.83 
Still gas 1.41 
Miscellaneous petroleum^ 0,38 

Petroleum and other liquids subtotal 8.08 
Natural gas heat and power 6.50 
Naturai gas feedstocks 0.89 
Natural-gas-to-liquids heat and power 0.00 
Lease and plant fuel* 1.43 

Natural gas subtotal 8.82 
Metallurgical coal and coke* 0.60 
Other industrial coal 0,67 
CoaMo-liquids heat and power 0.00 

Coal subtotal 1.47 
Biofuels heat and coproducts 0,73 
Renewables* 1,51 
Purchased electricity 3,36 

Delivered energy 23,97 
Electricity related losses 6,87 

Total 30.84 

0,00 
0.00 
0.00 
0.53 
1.47 
0.01 
2.03 
1.30 
0,31 
0.00 
1,60 
0.00 
0.00 
0.00 
0.72 
0.21 
4.56 
0.42 
4.98 

0.29 
2.22 
0,25 
1.31 
0.06 
0.74 
0,65 
0.78 
1.47 
0.63 
8.40 
6.72 
0,90 
0.00 
1.52 
9.14 
0.60 
0.88 
OOO 
1.48 
0.72 
1.48 
3.26 

24.48 
6.72 

31.20 

0,00 
0,00 
0.00 
0.39 
1.61 
0,03 
2.04 
1.19 
0.31 
0,00 
1.50 
0.00 
0.00 
0.00 
0,80 
0.16 
4.50 
0,31 
4.81 

0,32 
2.89 
0,26 
1.42 
0.10 
0,95 
0.59 
1.01 
1.61 
0.46 
9.61 
7,05 
1.28 
0.00 
1.87 

10.20 
0,61 
0.93 
0,00 
1.54 
0.80 
1.53 
3.74 

27.42 
7.51 

34.93 

0.00 
0.00 
0.00 
0.42 
1.63 
0.01 
2,06 
1.17 
0.31 
0,00 
1.48 
0,00 
0.00 
0,00 
0,80 
0.15 
4.48 
0.29 
4.78 

0.36 
3.21 
0,26 
1,38 
0.14 
1,10 
0,65 
1,09 
1.63 
0.43 

10.24 
7.11 
1.36 
0.00 
1,98 

10,44 
0.58 
0.95 
0.00 
1.53 
0.80 
1.60 
3.98 

28.58 
7.88 

36.46 

0.00 
0.00 

O.OO 

0.41 

1,59 

0.02 
2.02 

1,20 

0.32 

0.00 

1.52 

0,00 

0,00 

0.00 

0,80 

0.15 

4.49 

0.29 

4.78 

0.38 
3.35 

0.25 
1.36 

0.13 

1.14 
0.63 

1.15 

1.59 

0,46 

10.44 

7.27 

1.37 
0.00 

2.10 
10,75 

0.53 

0,96 
0.00 

1.48 

0,80 

1.59 

4.04 

28.10 
7.88 

36.98 

0.00 

0.00 

0.00 

0.42 

1.61 
0.01 

2,03 

1,25 

0.34 

0,00 

1.59 
0,00 
0.00 
0.00 
0,81 
0,16 
4.59 
0.30 
4.90 

0.38 
3.31 
0,25 
1.34 
0.13 
1,17 
0.63 
1.19 
1,61 
0.47 

10.47 
7,38 
1.38 
0.00 
2.18 

10.94 
0,48 
0,97 
0,00 
1.44 
0.81 
1.58 
4.05 

29.29 
7.83 

37.12 

0.00 
0.00 
0.00 
0,43 
1.60 
0.02 
2.04 
1.31 
0.35 
0.00 
1.66 
0.00 
0.00 
0.00 
0.86 
0.16 
4.73 
0.31 
5,04 

0.38 
3.30 
0.25 
1.35 
0.13 
1.20 
0.65 
1.25 
1,60 
0,49 

10.59 
7.51 
1.39 
0.00 
2.29 

11.19 
0.45 
0,99 
0.00 
1.44 
0,86 
1,63 
4.12 

29.82 
7.85 

37.68 

--
--
--

-0.8% 
0.3% 
2.1% 
0.0% 
0.0% 
0,5% 

--
0.1% 

--
--
--

0,6% 
-0,8% 
0.1% 

-1 .1% 
0.0% 

1.0% 
1.5% 
0.0% 
0,1% 
2.9% 
1.8% 
0.0% 
1.8% 
0.3% 

-0.9% 
0.9% 
0.4% 
1.6% 

--
1.5% 
0.8% 

-1.0% 
0.4% 

--
-0 .1% 
0.6% 
0.4% 
0.9% 
0.7% 
0.6% 
0.7% 
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Table A6. Industrial sector kiey indicators and consumption (continued) 

Reference case 

Key indicators and consumption 

Reference case 

2012 2013 2020 2025 2030 2035 2040 

Annual 
growth 

2013-2040 
6)ercent} 

Energy consumption per dollar of 
shipments (thousand Btu per 2009 dollar) 

Petroleum and other liquids 
Natural gas 
Coal 
Renewable fuels' 
Purchased electricity 

Delivered energy 

Industrial combined heat and power^ 
Capacity (gigawatts) 
Generation (tsllion kilowatthours) 

1,18 
1.29 
0.21 
0.33 
0,49 
3.51 

26.9 
144 

1.20 
1.31 
0.21 
0.31 
0.47 
3.50 

27.6 
147 

1.13 
1.21 
0.18 
0.28 
0.44 
3.24 

30.6 
170 

1.11 
1.13 
0.17 
0.26 
0.43 
3.10 

32.8 
181 

1.06 
1.09 
0.15 
0.24 
0.41 
2.95 

35,8 
195 

0.99 
1,03 
0.14 
0,23 
0.38 
2.76 

38.9 
211 

0.92 
0.98 
0.13 
0.22 
0.36 
2.60 

40.7 
221 

-1.0% 
-1,1% 
-1.9% 
-1.4% 
-1.0% 
-1.1% 

1.5% 
1.5% 

'includes combined heat and power plants that have a non-regulatory status, and small on-site generating systems, 
Încludes ethane, natural gasoline, and refinery olefins. 

'includes lubricants 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 facjillles, 
'Includes net coal coke imports. 
'includes consumplion of energy produced from hydroelectric, wood and wood waste, municipal waste, and other biomass sources. 
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 prices fw motor gasoline and distillate fuel oil are based on: U.S, Energy Information Administration (EIA), Petroleum Marketing 

Monthly, DOE/EIA-O380(2014/08) (Washington, DC, August 2014). 2012 and 2013 petrochemical feedstock and asphalt and road oil prices are based on: EIA, 
Stele Eneigy Data Report 2012, DOE/EIA-0214(2012) (Washington, DC, June 2014), 2012 and 2013 coal prices are based on: EIA, Quarterly Coal Report, 
October-December 2013, DOE/ElA-0121(2013/40) (Washington, DC, March 2014) and EIA. AEO2015 National Energy Modeling System run 
REF2015.D021915A. 2012 and 2013 electncity prices: EIA, Mon(/)/yEne/sy ffewOH', DOE/EIA-0035(2014/11) (Washington, DC, November 2014). 2012 natural 
gas prices: EIA, Natural Gas Annual 2013, DOE/EIA-0131(2013) (Washington, DC, October 2014), 2013 natural gas prices: Natural Gas Monthly, DOE/EIA-
0130(2014/07) (Washington, DC, July 2014), 2012 refining consumption values are based on: Petroleum Supply Annual 2012, DOE/EIA-O340(2012)/1 
(Washington, DC, September 2013), 2013 refining consumplion based on: Petroleum Supply Annual 2013, DOE/EIA-0340(2013)/1 (Washington, DC, September 
2014), other 2012 and 2013 consumption values are based on: EIA, Monthly Energy Review, DOE/EIA-0035(2014/11) (Washington. DC. November 2014), 2012 
and 2013 shipments: IHS Economics, Industry model, November 2014. Projections: EIA, AEO2015 National Energy Modeling System un REF2015.D021915A. 
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Reference case 

Table A7. Transportation sector key indicators and delivered energy consumption 

Key indicators and consumption 

Reference case 

2012 2013 2020 2025 2030 2035 2040 

Annual 
growth 

2013-2040 
6)ercent) 

Key indicators 
Travel indicators 

{billion vehicle miles traveled) 
Light-duty vehicles tess than 6,501 pounds,.,. 2,578 
Commercial light trucks'" 62 
Freight trucks greater than 10.000 pounds 242 

(billion seat miles available) 
Air 1,033 

(billion ton miles traveled) 
Rail 1,729 
Domestic shipping 475 

Energy efficiency indicators 
(miles per gallon) 

New light-duty vehicle CAFE standard^ 29.4 
Newcar^ 33,4 
New light truck^ 25,7 

Compliance new light-duty vehicle' 32,7 
Newcar^ 37.0 
New light tmck^ 28.6 

Tested new light-duty vehicle* 31.7 
New car* 36.3 
New light tnjck* 27.4 

On-road new light-duty vehicle' 25.6 
New car* 29,6 
New light truck' 22.0 

Light-duty stock* 21.5 
New commercial light truck^ 18,1 
Stock commercial light truck^ 15.2 
Freight tnjck 6.7 

(seat miles per gallon) 
Aircraft 64.2 

(ton miles per thousand Btu) 
Rail 3.4 
Domestic shipping 4.7 

Energy use by mode 
(quadrillion Btu) 

Light-duty vehicles 15.00 
Commercial light tmcks^ 0,51 
Bus transportation 0,24 
Freight toicks 4.98 
Rail, passenger 0.05 
Rail, freight 0,44 
Shipping, domestic 0,10 
Shipping, international 0.66 
Recreational boats 0.23 
Air 2,33 
Military use 0.71 
Lubricants 0.12 
Pipeline fuel 0.75 

Total 26.11 

2,644 
67 

268 

1.047 

1,758 
480 

2,917 
79 

314 

1,174 

1,828 
467 

3,090 
85 

337 

1.279 

1,960 
444 

3,287 
92 

355 

1,391 

1,999 
424 

3,458 
98 

374 

1,481 

2,013 
416 

3,570 
105 
397 

1,557 

2,066 
420 

1.1% 
1,7% 
1.5% 

1,5% 

0.6% 
-0.5% 

30.0 
34,1 
26,3 
32.8 
37.2 
28.8 
31.7 
36.5 
27.6 
25,6 
29,8 
22.1 
21.9 
18,1 
15.5 

6,7 

65.9 

3.5 
4.7 

15,13 
0.54 
0.26 
5.51 
0.05 
0,51 
0.10 
0.62 
0.24 
2,30 
0,67 
0.13 
0.88 

26.96 

36.3 
43.7 
30.9 
37,9 
44.2 
33.1 
37.9 
44,1 
33.1 
30.6 
36,1 
26,5 
25.0 
20.6 
18.0 

7,2 

67.4 

3.6 
5.0 

14.62 
0,55 
0.27 
6.03 
0.05 
0.50 
0.10 
0,63 
0.26 
2,54 
0.63 
0,14 
0,85 

27.18 

46.0 
54.3 
39.5 
46.7 
54.6 
40.3 
46,6 
54.6 
40.3 
37.7 
44,6 
32,3 
28.5 
24.2 
20,3 

7.5 

68,7 

3.8 
5.2 

13,57 
0.53 
0.28 
6,19 
0.06 
0.52 
0.09 
0.63 
0.28 
2,73 
0,64 
0.14 
0,90 

26.54 

46.3 
54.3 
39.5 
47,4 
55.3 
40.7 
47.4 
55.3 
40.7 
38.3 
45.1 
32,6 
32.3 
24.4 
22.4 

7.7 

70.2 

3.9 
5.4 

12.74 
0,51 
0.29 
6.34 
0.06 
0.51 
0.08 
0,64 
0,29 
2,91 
0,68 
0.14 
0.94 

26.12 

46,5 
54.3 
39.5 
47.9 
55.5 
40.9 
47.8 
55.4 
40,9 
38.7 
45.3 
32.7 
35,1 
24.6 
23.8 

7,8 

72.0 

4.1 
5,6 

12.31 
0,52 
0.30 
6.60 
0,06 
0.50 
0.08 
0.64 
0.29 
3,02 
0,72 
0.14 
0.94 

26.11 

46.8 
54.4 
39.5 
48.1 
55,5 
40.9 
48.1 
55.5 
40.8 
38.9 
45.3 
32.7 
37.0 
24,6 
24.4 

7,8 

74.1 

4.2 
5.8 

12.08 
0.54 
0.31 
6.98 
0,06 
0.49 
0,07 
0,64 
0.30 
3,08 
0,77 
0.14 
0.96 

26.41 

1.7% 
1.7% 
1.5% 
1.4% 
1.5% 
1,3% 
1,6% 
1.6% 
1.5% 
1.6% 
1.6% 
1.5% 
2.0% 
1.1% 
1.7% 
0.6% 

0,4% 

0.7% 
0.8% 

-0,8% 
0.0% 
0.6% 
0.9% 
0.9% 

- 0 . 1 % 
-1,3% 
0 .1% 
0.8% 
1,1% 
0,5% 
0.3% 
0.3% 

-0 .1% 
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Refeience case 

Table A7. Transportation sector key indicators and delivered enet^y consumption (continued) 

Key indicators and consumption 

Reference case 

2012 2013 2020 2025 2030 2035 2040 

Annual 
growth 

2013-2040 
(percent) 

Energy use by mode 
(million barrels per day oil equivalent) 

Light-duty vehicles 
Commercial light taicks' 
Bus transportation 
Freight trucks 
Rati, passenger 
Rail, freight 
Shipping, domestic 
Shipping, international 
Reaeational boats 
Air 
Military use 
Lubricants 
Pipeline fuel 

Total 

8.06 
0.26 
0.11 
2,40 
0,02 
0.21 
0.04 
0.29 
0.12 
1.13 
0.34 
0.06 
0.35 

13.41 

8,13 
0.28 
0.12 
2,65 
0.02 
0.24 
0.05 
0.27 
0.13 
1.11 
0.32 
0.06 
0.42 

13.82 

7,85 
0.28 
0.13 
2.90 
0.02 
0.24 
0.05 
0.29 
0.14 
1.23 
0.30 
0.06 
0.40 

13.90 

7.31 
0.27 
0,14 
2.98 
0.03 
0.25 
0.04 
0.29 
0.15 
1.32 
0.31 
0.06 
0.42 

13.56 

6,88 
0.26 
0,14 
3.05 
0.03 
0.24 
0.04 
0.29 
0.15 
1.40 
0,33 
0.07 
0.44 

13.32 

6,67 
0.26 
0,14 
3,18 
0.03 
0.24 
0.04 
0.29 
0.16 
1,46 
0.35 
0.07 
0.44 

13.32 

6,57 
0,27 
0,15 
3.36 
0.03 
0,23 
0.03 
0.29 
0.16 
1.49 
0.37 
0,07 
0.45 

13.48 

-0.8% 
0,0% 
0.6% 
0.9% 
0.9% 

-0 .1% 
-1.3% 
0.2% 
0,8% 
1,1% 
0.5% 
0,3% 
0,3% 

-0 .1% 

^Commercial trucks 8,501 to 10,000 pounds gross vehicle weight rating, 
CAFE standard based on projected new vehicle sales, 
Încludes CAFE credits for alternative fueled vehicle sales and credit banking. 

'Environmental Protection Agency rated miles per gallon. 
tested new vehicle efficiency revised for on-road perfonnance. 
*Combined'on-the-road' estimate for all csrs and light trucks, 
CAFE = Corporate average fuel economy. 
Blu = British thennal unit. 
Note: Totals may not equal sum of components due lo independent rounding. Data for 2012 and 2013 are model results and may differ from offida! EIA data 

reports. 
Sources: 2012 and 2013: US. Energy Information Administration (EIA), Monthly Energy Review. DOE/EIA-0035{2014/11) {Washington, DC, November 

2014); EIA, Alternatives lo Traditional Transportation Fuels 2009 (Part Ii - User and Fuel Data), April 2011; Federal Highway Administration, Highway Statistics 
2012 (Washington, DC, January 2014); Oak Ridge National Laboratory, Transportation Energy Data Book: Edition 33 (Oak Ridge, TN, July 2014); National 
Highway Traffic and Safety Administration. Summary of Fuel Economy Performance (Washington, DC, June 2014); U.S. Department of Cwnmerce, Sureau of the 
Census, "Vehicle Inventory and Use Survey,' EC02TV (Washington, DC, December 2004); EIA, U.S. Department of Transportation, Research and Special 
Programs Adm'mistration, Air Carrier Statistics Monthly, Decemljer 2010/2009 (Washington, DC, December 2010); and United States Department of Defense, 
Defense Fuel Supply Center, Factbook (January, 2010). Projections: EIA, AEO2015 National Energy Modeling System run REF2015.D021915A. 
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Reference case 

Table A8. Electricity supply, disposition, prices, and emissions 
(billion kilowatthours, unless otherwise noted) 

Supply, disposition, prices, and emissions 

Reference case 

2012 2013 2020 2025 2030 2035 2040 

Annual 
growth 

2013-2040 
(po'cent) 

Net generation by fuel type 
Electric power sector^ 

Power only^ 
Coal 1,478 
Petroleum 18 
Natural gas' 1,000 
Nuclear power 769 
Pumped storage/other* 2 
Renewable sources* 458 
Distributed generation (natural gas) 0 

Total 3,726 
Combined heat and power^ 

Coal 22 
Petroleum 2 
Natural gas 132 
Renewable sources 5 

Total 164 
Total net electric power sector generation 3,890 
Less direct use 13 

Net available to the grid 3,877 

End-use sector' 
Coal 13 
Petroleum 3 
Natural gas 95 
Other gaseous fuels' 11 
Renewable sources' 39 
Other"" 3 

Total end-use sector net generation 164 
Less direct use 126 

Total sales to the grid 38 

Total net electricity generation by fue) 
Coal 1,514 
Petroleum 23 
Natural gas 1,228 
Nuclear power 769 
Renewable sources*'' 501 
Other" 19 

Total net electricity generation 4,055 
Net generation to the grid 3,916 

Net imports 47 

Electricity sales by sector 
Residential 1,375 
Commercial 1,327 
Industrial 986 
Transportation 7 

Total 3,695 
Direct use 139 
Total electricity use 3,834 

1.550 
22 
894 
789 
3 

483 
0 

3,741 

22 
2 

126 
5 

158 
3,899 

13 

1,670 
14 
867 
804 
3 

620 
1 

3,978 

26 
1 

133 
6 

166 
4,144 

14 

1,685 
15 
954 
808 
3 

648 
1 

4,113 

26 
1 

133 
7 

167 
4,280 

14 

1,674 
14 

1,073 
808 
3 

679 
1 

4,252 

26 
1 

134 
7 

168 
4,420 

14 

1.665 
14 

1,143 
812 
3 

733 
2 

4,372 

26 
1 

134 
7 

168 
4,540 

14 

1,663 

15 
1,198 
833 
3 

805 
2 

4,518 

26 
1 

133 
8 

167 
4,686 

14 

0.3% 

-1.6% 
1.1% 
0.2% 
-0.1% 
1.9% 
.. 

0.7% 

0.5% 
-4.0% 
0.2% 
1.7% 
0.2% 
0.7% 
0.2% 

3,886 4,131 4,267 4,406 4,527 4,672 

52 33 35 30 26 32 

0.7% 

13 
3 
98 
11 
42 
3 

171 
132 
39 

1,586 
27 

1,118 
789 
530 
20 

4,070 
3,925 

13 
3 

116 
19 
53 
3 

207 
167 
40 

1,709 
18 

1,117 
804 
679 
25 

4,351 
4,171 

13 
3 

134 
19 
60 
3 

233 
190 
43 

1,724 
18 

1,223 
808 
716 
25 

4,513 
4,309 

13 
3 

163 
19 
70 
3 

271 
225 
46 

1,713 
18 

1,371 
808 
756 
25 

4,691 
4,453 

13 
3 

199 
19 
82 
3 

320 
269 
51 

1,704 
18 

1.478 
812 
823 
25 

4,860 
4,578 

13 
3 

235 
19 
97 
3 

370 
313 
56 

1,702 
18 

1.569 

833 
909 
25 

5,056 
4,729 

0.0% 
-0,4% 
3.3% 
2.1% 
3.1% 
0.0% 
2.9% 
3.3% 
1.4% 

0,3% 
-1.6% 
1.3% 
0,2% 
2,0% 
0.8% 
0.8% 
0.7% 

-1.8% 

1,391 

1,338 
955 
7 

3,691 

145 
3,836 

1,423 
1,413 
1,096 

9 
3,941 
180 

4,121 

1,441 
1,461 
1,166 

10 
4,078 
204 

4,282 

1,488 
1,522 
1,183 

12 
4,205 
239 

4,444 

1,533 
1,583 
1,188 

15 
4,319 
283 

4,602 

1.587 
1,659 
1,206 

18 
4,470 

327 
4,797 

0.5% 
0,8% 
0.9% 
3.4% 
0.7% 
3.1% 
0.8% 
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Reference cti.se 

Table A8. Electricity supply, disposition, prices, and emissions (continued) 
(billion kilowatthours, unless otherwise noted) 

Supply, disposition, prices, and emissions 

Reference case 

2012 2013 2020 2025 2030 2035 2040 

Annual 
growth 

2013-2040 
(percent) 

End-use prices 
(2013 cents per kilowatthour) 

Residential 12.1 
Commercial 10.2 
Industrial 6.8 
Transportation 9.5 

All sectors average 10.0 
(nominal cents per kilowatthour) 

Residential 11.9 
Commercial 10.1 
Industrial 6,7 
Transportation 9.3 

All sectors average 9.8 

Prices by service category 
(2013 cents per kilowatthour) 

Generation 6,5 
Transmission 0.9 
Distribution 2.5 

(nominal cents per kilowatthour) 
Generation 6.4 
Transmission 0.9 
Distribution 2,5 

Electric power sector emissions^ 
Sulfur dio?<ide (million short tons) 3.43 
Nitrogen oxide (million short tons) 1.68 
Mercury (short tons) 26.69 

12,2 
10.1 
6.9 
9 7 

10.1 

12.2 
10.1 
6.9 
9.7 

10.1 

12.9 
10,6 
7.3 

10,3 
10.5 

14.6 
12,0 
8.2 

11,7 
11.9 

13.5 
11,1 
7.6 

11,0 
11.0 

16.6 
13,6 
9.4 

13,6 
13.5 

13.6 
11.1 
7.7 

11.2 
11.1 

18.3 
14.9 
10,3 
15.0 
14.8 

13.9 
11.3 
7.9 

11.6 
11.3 

20,5 
16,6 
11.7 
17,0 
16.6 

14,5 
11,8 
8,4 

12,3 
11.8 

23,5 
191 
13.6 
19.9 
19.2 

0.6% 
0.6% 
0.7% 
0.9% 
0.6% 

2.5% 
2,4% 
2.6% 
2,7% 
2.4% 

6.6 
0.9 
2.6 

6.6 
0,9 
2.6 

3.27 
1,69 

27.94 

6.6 
1.1 
2.8 

7.5 
1.2 
3.2 

1.42 
1.57 
6.58 

7.0 
1.2 
2.9 

8.6 
1.4 
3.6 

1.44 
1.57 
6,53 

7.0 
1.2 
2.9 

9.3 
1,6 
3,9 

1.44 
1.56 
6.43 

7.1 
1,2 
3.0 

10.5 
1.8 
4,4 

1.47 
1.57 
6.40 

7.6 
13 
3,0 

12,3 
2,1 
4,9 

1.53 
1,57 
6.41 

0.5% 
1.2% 
0.6% 

2.3% 
3.0% 
2.4% 

-2.8% 
-0,3% 
-5.3% 

'includes electridty-only and combined heat and power plants that have a regulatory status, 
'Includes plants that only produce electricity and that have a regulatory status, 
Încludes electricity generation from fuel cells. 
Încludes non-biogenic municipal waste. The U.S. Energy Information Administration estimates that in 2013 appro^dmately 7 billion kilowatthours of electricity 

were generated from a municipal waste stream containing petroleum-denved plastics and other non-renewable sources. See U.S, Energy Information 
Administration, Metiiodology fyr Allocating Municipal Solid Waste to Biogenic and Non-Biogenic Energy, (Washington, DC, May 2007). 

Încludes conventional hydroelectric, geothennal. wood, wood waste, biogenic municipal waste, landfill gas, other biomass, solar, and wind power. 
'Includes combined heat and power plants whose primary business is to sell electncity and heal to the public (i.e,, those that report North Amencan Industry 

Classification System code 22 or that have a regulatory status). 
Includes combined heat and power plants and electridty-only plants in the commerdal 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 
grid. 

Includes refinery gas and still gas. 
'Includes conventional hydroelectric, geothermal, wood, wood waste, all municipal waste, landfill gas, other biomass. solar, and wind power. 
'^Indudes batteries, chemicals, hydrogen, pitch, purchased steam, sulfur, and miscellaneous technologies. 
''Indudes pumped storage, non-biogenic municipal waste, refinery gas, sHIl gas, batteries, chemicals, hydrogen, pitch, purchased steam, sulfur, and 

miscellaneous technologies, 
- - = Not applicable. 
Note: Totals may not equal sum of components due to independent rounding. Data for 2012 and 2013 are model results and may differ from offidal EIA data 

reports. 
Sources: 2012 and 2013 electric power sector generation; sales to the grid; net imports; electridty sales; and electricity end-use prices: U.S. Energy 

Information Admtnistraticm (EIA). Monttily Energy Review. DOE/E1A-0035(2014/11) (Washington, DC, November 2014), and supporting databases. 2012 and 
2013 emissions: U.S. Entrironmental Protection Agency, Clean Air Markets Database. 2012 and 2013 electridty prices by service category: EIA, AEO2015 
National Energy Modeling System mn REF2015.D021915A. Projections: EIA, AEO2015 National Energy Modeling System run REF2015.D021915A, 
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Reference case 

Table A9. Electricity generating capacity 
(gigawatts) 

Net summer capacity' 

Reference case 

2012 2013 2020 2025 2030 2035 2040 

Annual 
growth 

2013-2040 
(percent) 

Electric power sector^ 
Power only' 

Coal* 300.2 
Oil and natural gas steam*"* 99.2 
Combined cycle 185.3 
Combustion turbine/diesel 136.4 
Nuclear power^ 102,1 
Pumped storage 22.4 
Fuel cells 0.0 
Renewable sources' 148,1 
Distributed generation (natural gas)* 0.0 

Total 993.7 
Combined heat and power^ 
Goal 4.5 
Oil and natural gas steam* 1.0 
Combined cycle 25,7 
Combustion turbine/diesel 3,1 
Renewable sources' 1,4 

Total 35.6 

Cumulative planned additions'" 
Coal 
Oil and natural gas steam* 
Combined cycle 
Combustion turbine/diesel 
Nuclear power 
Pumped storage 
Fuel cells 
Renewable sources' 
Distributed generation* 

Total 
Cumulative unplanned additions'*'' 
Coal 
Oil and natural gas steam* 
Combined cycle 
Combustion turbine/diesel 
Nuclear power 
Pumped storage 
Fuel cells 
Renewable sources' 
Distributed generation' 

Total 
Cumulative electric power sector additions'"... 

Cumulative retirements" 
Coal 
Oil and natural gas steam* 
Combined cycle 
Combustion turbine/diesel 
Nuclear power 
Pumped storage 
Fuel cells 
Renewable sources' 

Total 

Total electric povtrer sector capacity 1,029 

296,1 
94.6 

188.3 
1396 
98.9 
22.4 

0.1 
153.3 

0.0 
993.2 

4,3 
1.0 

25.7 
3.1 
1.4 

35.4 

--
--
--

.-
--
--
--
--

-. 
--

--

--
--
--
--
--

-. 

-. 
--

. . 

255.4 
87.5 

203.2 
140.1 
101,4 

22.4 
0,1 

187.1 
0,7 

997.9 

4.1 
1.0 

26.0 
3,1 
1.4 

35.6 

0,7 
0.4 

14,2 
1.6 
5.5 
0.0 
0.0 

30.5 
0.0 

52.8 

0.3 
0.0 
7,7 
3,8 
0.0 
0.0 
0.0 
4.0 
0.7 

16.5 
69.3 

37.4 
11.8 

7.1 
4.9 
3.2 
0,0 
0,0 
0,6 

65.0 

252,8 
78.3 

211.9 
144.2 
101.4 
22.4 

0.1 
190.2 

1.1 
1,002.4 

4,1 
1.0 

26.0 
3.1 
1.4 

35.6 

0.7 
0.4 

14.2 
1.6 
5.5 
0.0 
0.0 

30.5 
0.0 

52.8 

0.3 
0,0 

17.3 
8.5 
0.0 
0,0 
0.0 
7.1 
1.1 

34.3 
87.1 

40.1 
21,0 

8.0 
5,5 
3.2 
0.0 
0.0 
0.6 

78.3 

252,8 
73,2 

233.6 
151,8 
101.6 
22.4 

0.1 
196.6 

1.7 
1.033.7 

4,1 
1,0 

26.0 
3.1 
1.4 

35.6 

0.7 
0.4 

14,2 
1,6 
5,5 
0.0 
0.0 

30.5 
0.0 

52.8 

0.3 
0.0 

39,0 
16.8 
0.1 
0.0 
0.0 

13.4 
1.7 

71.4 
124.2 

40.1 
26.1 

8,0 
6,1 
3,2 
0.0 
0.0 
0.6 

84.1 

252.8 
69.2 

255.1 
160.7 
102.1 
22.4 

0.1 
209.7 

2,4 
1,074.4 

4.1 
1.0 

26.0 
3.1 
1,4 

35.6 

0.7 
0.4 

14.2 
1.6 
5.5 
0.0 
0.0 

30.5 
0.0 

52.8 

0.3 
0.0 

60.5 
26.1 

0,6 
0.0 
0.0 

26.6 
2.4 

116.5 
169.4 

40,1 
30.1 

8.0 
6.5 
3.2 
0,0 
0,0 
0,6 

88.5 

252.9 
68.2 

281.3 
172.6 
104.9 
22.4 

0.1 
229,2 

3.1 
1,134.6 

4,1 
1.0 

26.0 
3.1 
1.4 

35.6 

0,7 
0.4 

14,2 
1,6 
5.5 
0.0 
0.0 

30.5 
0.0 

52.8 

0.4 
0,0 

86.9 
37.9 

3.5 
0.0 
0.0 

46.1 
3.1 

177.9 
230.7 

40.1 
31,0 

8.3 
6,5 
3.2 
0.0 
0.0 
0.6 

89.7 

-0.6% 
-1.2% 
1.5% 
0.8% 
0.2% 
0.0% 
0.0% 
1.5% 

--
0.5% 

-0.2% 
0.0% 
0.0% 
0.0% 
0,1% 
0.0% 

--
--
--
.-
-. 
. . 
--

--
--
-. 

. . 

. . 

.-
--

--
--
--
--
--
--
--

1,029 1,033 1,038 1,069 1,110 1,170 0.5% 

A-20 U.S. Energy Information Administration I Annual Energy Outlook 2015 



Reference case 

Table A9. Electricity generating capacity (continued) 
(gigawatts) 

Net summer capact^ 

Reference case 

2012 2013 2020 2025 2030 2035 2040 

Annual 
growtfi 

2013-2040 
(percent) 

End-use generators" 
Coal 
Petroleum 
Natural gas 
OUier gaseous luels" 
Renewable sources' 
Other" 

Total , 

Cumulative capacity addftfons^".. 

3.4 
0.9 

16.3 
2.1 

10.4 
0.5 

33.6 

3.4 
0.9 

16.9 
2.1 

12.1 
0.5 

36.0 

3.4 
0,9 

19.5 
2,8 

18,2 
0.5 

45.3 

3,4 
0,9 

22.7 
2.8 

22.4 
0.5 

52.8 

3.4 
0.9 

27,6 
2.8 

28.6 
0.5 

63.8 

3.4 
0.9 

33.6 
2,8 

36.0 
0.5 

77.2 

3.4 
0,9 

389 
2.8 

44,6 
0.5 

91.1 

0,0% 
-0.4% 
3 .1% 
1.0% 
4.9% 
0,0% 
3.5% 

10.5 18.0 29.1 42.6 56.5 

'Net summer capacity is the steady tiourty output that generating equipment is expected to supply to system load (exclusive of auxiliary povrer). as 
demonstrated t>y tests during summer peak demand, 

'indudes electridty-only and combined heat and power plants that have a regulatory status. 
'indudes plants that only produce electricity and that have a regulatory status, Indudes capadty increases (uprates) at existing units. 
*Cosl and oil and natural gas steam capadty reflect the impact of 4.1 GW of existing coal capadty converting to gas steam capadty. 
'Indudes oil-, gas-, and dual-fired capadty. 
*Nudear capadty 'mdudes 0.2 gigawratts of uprates. 
'indudes conventional tiydroelectrtc, geothermal, wood, wood waste, all munldpal wraste, landfill gas, other blomass, solar, and v/ind power. Facilities co-firing 

biomass and coal are dassified as coal. 
'Primarily peak load capadty ̂ eled by natural gas. 
'Includes combined heat and power plants whose primary business is lo sell electridty and tieat to the public (i.e., those thai report North American Industry 

Classification System code 22 or that have a regulatory status), 
"Cumulative additions after December 31,2013, 
^^Cumulative retirements after December 31,2013. 
"indudes combined heat and power plants and electridty-only plants in the commerdal and industrial sedors that have a non-regulatory status; and small on-

site generating systems in the residential, commercial, and industrial sedors used primarily for ovm-use generation, but which may also sell some povifer to the 
grid. 

"Indudes refinery gas and still gas, 
"indudes batteries, chemicals, tiydrogen, pildi, purchased steam, sulfur, and miscellaneous technologies, 
• - = Not applicable. 
Note; Totals may not equal sum of components due to independent rounding. Data for 2012 and 2013 are model results and may differ from ofTidal EIA data 

reports. 
Sources: 2012 and 2013 capadty and projeded planned additions: U.S. Energy Inforniation Administration (EIA), Form EIA-860, "Annual Electric Generator 

Report" (preliminary). Projections: EIA, AEO2015 National Energy Modeling System njn REF2015.D021915A. 
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Reference case 

Table AlO. Electricity trade 
(billion kilowatthours, unless otherwise noted) 

Electricity trade 

Reference case 

2012 2013 2020 2025 2030 2035 2040 

Annual 
growth 

2013-2040 
(percent) 

Interregional electricity trade 

Gross domestic sales 
Firm power 156 157 122 
Economy 184 115 195 

Total 340 272 318 

Gross domestic sales (million 2013 dollars) 
Firm power 9,711 9,802 7,622 
Economy 6,217 4,772 9,376 

Totai 15,929 14,574 16,998 

63 
214 
277 

3,952 
11,934 
15,886 

28 
207 
235 

1,722 
11,963 
13,685 

28 
232 
260 

1,722 
14,056 
15,778 

28 -6.2% 
268 3.2% 
296 0.3% 

1,722 
18,159 
19,881 

-6.2% 
5.1% 
1.2% 

International electricity trade 

Imports from Canada and Mexico 
Firm power 
Economy 

Total 

Exports to Canada and Mexico 
Firm power 
Economy 

Total 

15.9 
43.1 
S9.0 

2,7 
8.8 

11.5 

15.8 
47.9 
63.7 

2,3 
9.1 

11.4 

20.4 
28.0 
48.4 

1,5 
14.0 
15.4 

16.4 
34.4 
50.7 

0.5 
14,7 
15.2 

14,0 
30.6 
44.6 

0,0 
14.7 
14.7 

14.0 
26.2 
40.2 

0.0 
14.4 
14.4 

14,0 
32.1 
46.1 

0.0 
14,4 
14.4 

-0.5% 
-1.5% 
-1.2% 

1.7% 
0.9% 

- • = Not applicable. 
Note: Totals may not equal sum of components due to independent rounding. Data for 2012 and 2013 are model results and may differ from offidal EIA data 

repCHls. Finn power sales are capadty safes, meaning ttie delivery of the power is scheduled as part of the nomial operating conditions of the affeded electric 
systems. Economy sales are subject to cunailment or cessation of deliveiy by the supplier in accordance with prior agreements or under spedfied conditions. 

Sources: 2012 and 2013 interregional tinn electricity trade data: 2013 seasonal reliability assessn^nts from North American Electric Reliability Coundl 
regional entitles and Independent System Operators, 2012 and 2013 interregional economy electricity trade are model results. 2012 and 2013 Me»can electrid^ 
ti-ade data: U.S. Energy mfwrnation Administration (EIA), Etedric Povter Annual 2012. DOE/E1A-0348(2012) (Washington, DC, December 2013), 2012 Canadian 
intemational electricity trade data: National Energy Board, Electricity Exports and Imports Statistics, 20i2. 2013 Canadian international electridty trade data: 
National Energy Board, Electricity Exports and Imports Stetistics, 2013. Projections: EIA, AEO2015 National Energy Modeling System mn REF2015.O021915A. 
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Reference case 

Table A l l . Petroleum and other liquids supply and disposition 
(million barrels per day, unless otherwise noted) 

Supply and disposition 
Reference case 

2012 2013 2020 2025 2030 2035 2040 

Annual 
growth 

2013-2040 
(percent) 

Crude oil 
Domestic crude production' 6,50 

Alaska 0.53 
Lower 48 states 5.98 

Net imports 8.46 
Gross imports 8.53 
Exports 0.07 

Ottier cnjde supply^ 0.04 
Total crude supply 15.00 

Net product imports -105 
Gross refined product imports' 0.82 
Unfinished oil imports 0.60 
Blending component imports 0.62 
Exports 3.08 

Refinery processing gain* 1,06 
Product stock withdrawal -0,07 
Natural gas plant liquids 2,41 
Supply from renewable sources 0.88 

Ethanol 0.82 
Domestic production 0.64 
Net imports -0.02 
Stock withdrawal 0.00 

Biodiesel 0.06 
Domestic production 0,06 
Net imports -0,01 
Stock withdrawal 0.00 

Other biomass-derived liquids' 0.00 
Domestic production 0.00 
Net imports 0,00 
Stock vwthdravral 0.00 

Liquids from gas 0.00 
Liquids from coai 0.00 
Other* 0.19 

Total primary supply^ 18,43 

Product supplied 
by fuel 

Liquefied petroleum gases and other" 2,30 
Motor gasoline' 8.69 

of which: E85 " 0.01 
Jet fue l " 1.40 
Distillate fuel o i l " 3.74 

of which: Diesel 3.46 
Residual fijel oil 0.37 
Other" 1.97 

by sector 
Residential and commercial 0.82 
Industrial" 4,49 
Transportation 13.04 
Electric power" 0,10 
Unspecified sector'^ 0.02 

Total product supplied 18.47 

DisCTepancy" -0.03 

7.44 
0.52 
6.92 
7.60 
7.73 
0.13 
0.27 

15.30 

-1,37 
0.82 
0.66 
0.60 
3.43 
1.09 
0.11 
2.61 
0.93 
0.83 
0.85 

-0.02 
0,00 
0.10 
0.09 
0.01 
0.00 
0,00 
0.00 
0.00 
0,00 
0,00 
0.00 
0,21 

18.87 

2.50 
8.85 
0,01 
1.43 
3.83 
3,56 
0.32 
2,04 

0.86 
4.69 

13.36 
0.12 

-0.12 
18.96 

10.60 
0.42 

10,18 
5.51 
6,14 
0.63 
0,00 

16.11 

-2.80 
1.21 
0.60 
0.59 
5.20 
0.98 
0.00 
4.04 
1.01 
0,84 
0,86 

-0.02 
0.00 
0.14 
0.13 
0,01 
0.00 
0.03 
0.03 
0.00 
0.00 
0.00 
0.00 
0.28 

19.62 

2.91 
8,49 
0.02 
1,55 
4.26 
3.94 
0,27 
2.18 

076 
5.50 

13.46 
0.08 

-0.15 
19.65 

10.28 
0.32 
9.96 
6,09 
6.72 
0.63 
0.00 

16.37 

-3.24 
1.28 
0.56 
0.55 
5.63 
1.00 
0.00 
4.16 
1.01 
0.84 
0.86 

-0.02 
0,00 
0,11 
0.10 
0.01 
0.00 
0.06 
0,06 
0.00 
0.00 
0.00 
0.00 
0.29 

19.59 

3,19 
7.89 
0,08 
1.64 
4,31 
4,02 
0.28 
2,30 

0.71 
5.90 

13.08 
0,08 

-0,16 
19.61 

10.04 
0.24 
9.80 
6.44 
7.07 
0.63 
O.OO 

16.48 

-3.56 
1.31 
0.52 
0,49 
5.89 
0.97 
0.00 
4.19 
1.01 
0.84 
0.86 

-0.02 
0.00 
0,11 
0.10 
0.01 
0.00 
0.06 
0.06 
0.00 
0,00 
0,00 
0.00 
0,30 

19.38 

3.30 
7.41 
0,13 
1.75 
4.34 
4.09 
0.28 
2,33 

0.67 
6.04 

12,79 
0,08 

-0.17 
19.41 

9.38 
0.18 
9.20 
7.35 
7.98 
0,63 
0.00 

16.73 

-3.94 
1.31 
0.49 
0.45 
6.18 
0.99 
0.00 
4.13 
1.04 
0,87 
0.87 
0.00 
0.00 
0.11 
0.10 
0.01 
0,00 
0.06 
0,06 
0.00 
0.00 
0.00 
0,00 
0.31 

19.26 

3.27 
7,16 
0.16 
1,82 
4.38 
4.15 
0.28 
2.37 

0.64 
6.04 

12.71 
0.08 

-0,17 
19.29 

9,43 
0,34 
9.09 
7.58 
8.21 
0.63 
0,00 

17.01 

-4,26 
1.26 
0.45 
0,40 
6.35 
0.98 
0.00 
4.07 
1.12 
0.95 
0.93 
0.02 
0.00 
0.11 
0.10 
0.01 
0.00 
0.06 
0.06 
0.00 
0,00 
0,00 
0.00 
0.32 

19.24 

3.25 
7,05 
0.19 
1.87 
4,38 
4.17 
0.28 
2,43 

0.61 
6.09 

12.66 
0.08 

-0.17 
19.27 

0.9% 
-1.6% 
1.0% 
0.0% 
0.2% 
5.9% 

--
0.4% 

1.6% 
-1.4% 
-1.5% 
2.3% 

-0.4% 

--
1.7% 
0.7% 
0.5% 
0.4% 

--

0.4% 
0.3% 
0.9% 

--
31.9% 
31.9% 

--
--
--
--

1.6% 

0.1% 

1.0% 
-0.8% 
9.9% 
1.0% 
0.5% 
0.6% 

-0.4% 
0.7% 

-1,3% 
1.0% 

-0.2% 
-1.4% 

--
0.1% 

-0.10 -0.03 -0.02 -0.03 -0.03 -0.03 
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Reference case 

Table All. Petroleum and other liquids supply and disposition (continued) 
(million barrels per day, unless otherwise noted) 

Reference case 

2012 2013 2020 2025 2030 2035 2040 

Annual 
growth 

2013-2040 
(percent) 

Domestic refinery disfillation capacity" 
Capacity utilisation rate (percent)" 
Net import share of product supplied (percent). 
Net expenditures for imported crude oil and 

petroleum pnDducts (billion 2013 dollars) 

17.4 17,8 18.8 18.8 
88.7 88,3 87.8 89.0 
40,1 33,0 13.7 14.5 

345 308 167 211 

18.8 
89.4 
14.8 

18.8 
90.7 
17,7 

18.8 
92-0 
17.4 

0.2% 
0.2% 

-2.3% 

259 339 405 1,0% 

Încludes lease condensate. 
strategic petroleum reserve stock additions plus unaccounted for crude oil and crude oil stock withdrawals, 

'indudes oltter tiydrocarbons and alcohols. 
*The vc^umeiric amount by which total output is greater than input due to the processing of cmde oil into products which, in total, have a lower spedfic gravity 

than the crude dA processed. 
*lndudes pyrolysis oils, biomass-derived Fischer-Tropsch liquids, biobutanol, and renewable feedstocks used for the on-site production of diesel and gasoline, 
'indudes domestic sources of ottier blending components, other hydrocarbons, and ethers. 
'Total CTude supply, net produd imports, refinery processing gain, produd stock vnthdrawal, natural gas plant liquids, supply from renewable sources, liquids 

from gas, liquids from coal, and other supply. 
Indudes ethane, natural gasoline, and refinery olefins, 
(ncfodes eflianol and ethers blended into gasoline. 
°̂E85 refers to a blend of 85 percent e&ianol (renewable) and IS 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, 
"indudes only kerosene type, 
"Indudes distillate fuel oil from petroleum and blomass feedstocks, 
'̂Indudes kerosene, aviation gasoline, petrochemical feedstocks, lubricants, waxes, asphalt, road oil, still gas. spedal naphthas, petroleum coke, etude oil 

product supplied, methanol, and miscellaneous petrcrieum products. 
Indudes energy for combined heat and power plants that have a non-regulatory status, and small on-site generating systems. 

"indudes consumption of energy by electridty-only and combined heat and power plants that have a regulatory status. 
"Represents consumption unattributed to the sedors above. 
'Balancing item. Includes unaccounted for supply, losses, and gains, 
End-of-year operable capadty. 
Rate is calculated by dividing the gross annual input to atmosphehc crude oil distillation units by their operable refining capacity m barels per calendar day. 

- - = Not applicable. 
Note: Totals may not equal sum of components due lo independent rounding. Data for 2012 and 2013 are model results and may differ tirom offidal EIA data 

reports. 
Sources: 2012 and 2013 produd supplied based on: U.S. Energy Information Administration (El^, Monthly Energy Review, DOE/EtA0035(2014/11) 

{Washington, DC November 2014). Other 2012 data: EIA, PefrDfeumSupp/yAnnua(20f2, DOE/EIA-0340(2012)/1 (Washington, DC, September2013). Other 
2013 data: ElA Petmleum Supply Annual 2013, DOE/EIA-0340(2013)/1 (Washington, DC, September 2014). Projections: EIA. AEO2015 National Energy 
Modeling System mn REF2015,0021915A. 
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Reference ease 

Table A12. Petroleum and other liquids prices 
(2013 dollars per gallon, unless otherwise noted) 

Sector and fuel 

Reference case 

2012 2013 2020 2025 2030 2035 2040 

Annual 
growth 

2013-2040 
(percent) 

Crude oil prices (2013 dollars per barrel) 
Brent spot 
West Texas Intermediate spot 
Average imported refiners acquisition costV 
Brent / West Texas Intenmediate spread 

Delivered sector product prices 

Residential 
Propane 2.22 
Distillate fuel oil 3.79 

Commercial 
Distillate fuel oil 3.69 
Residual fuel oil 3,43 
Residual fuel oil (2013 dollars per ban-el) 144 

Industrial^ 
Propane 1.95 
Distillate fuel oil 3.76 
Residual fuel oil 3.09 
Residual f u ^ oil (2013 dollars per barrel) 130 

Transportation 
Propane 2,31 
E85' 3.39 
Ethanol wholesale price 2,58 
Motor gasoline* 3,72 
Jetluel^ 3.10 
Diesel ftjel {distillate ftjel oil)* 3,94 
Residual fuel oil 3,00 
Residual fijel oil (2013 dollars per barrel) 126 

Electric power^ 
Distillate fuel oil 3,34 
Residual fuel oil 3.12 
Residual fuel oil (2013 dollars per barrel) 131 

Average prices, all sectors' 
Propane 2.09 
Motor gasoline* 3,70 
Jet fuel" 3.10 
Distillate fuel oil 3.89 
Residual luel oil 3,04 
Residual fijei oil (2013 dollars per ban-el) 128 

Average 3.29 

113 
96 

103 
17.8 

109 
98 
98 

10,7 

79 
73 
71 

6.2 

91 
85 
82 
6.1 

106 
99 
96 

6,2 

122 
116 
112 
6,0 

141 
136 
131 
5.6 

1.0% 
1.2% 
1.1% 

-2.4% 

2.13 
3.78 

3.68 
3.31 
139 

1.85 
3.75 
3.00 
126 

2,24 
3,14 
2,37 
3,55 
2.94 
3.86 
2,89 
122 

3.33 
2.83 
119 

2.00 
3.53 
2,94 
3,83 
2.90 
122 

3.16 

2.10 
2.99 

2,89 
2,12 

89 

1.79 
2.91 
2,00 

84 

2,19 
2.90 
2.49 
2.74 
2,17 
3.17 
1.74 

73 

2,60 
1.71 

72 

1,93 
2.74 
2.17 
3.11 
1.83 

77 
2,46 

2,16 
3.28 

3.20 
2.39 
101 

1.87 
3.23 
2,27 

95 

2,25 
2.77 
2.47 
2.95 
2.47 
3.49 
2.00 

84 

2,90 
1.99 

83 

1.99 
2.95 
2.47 
3.43 
2.10 

88 
2.65 

2.23 
3,65 

3.56 
2,71 
114 

1.96 
3,58 
2.58 
108 

2.32 
2.96 
2.35 
3.20 
2.88 
3.84 
2.30 

97 

3.28 
2.30 

97 

2.06 
3.20 
2,88 
3.78 
2,40 
101 

2.89 

2,33 
4.08 

3.99 
3.08 
129 

2,09 
4.00 
2.95 
124 

2.42 
3.16 
2.49 
3.53 
3,31 
4.26 
2.64 
111 

3.70 
2,67 
112 

2.18 
3.53 
3.31 
4.20 
2.75 
116 

3.23 

2.43 
4.56 

4.47 
3,64 
153 

2.24 
4,49 
3.61 
147 

2.52 
3.38 
2.64 
3.90 
3.81 
4,75 
3.03 
127 

4.19 
3.23 
136 

2.30 
390 
381 
4,69 
3,22 
135 

3.62 

0.5% 
0.7% 

0.7% 
0,4% 
0,4% 

0.7% 
0,7% 
0.6% 
0.6% 

0.4% 
0.3% 
0.4% 
0.3% 
1.0% 
0,8% 
0.2% 
0.2% 

0.9% 
0.5% 
0.5% 

0.5% 
0,4% 
1.0% 
0,8% 
0.4% 
0.4% 
0.5% 
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Reference case 

Table Ail . Petroleum and other liquids prices (continued) 
(nominal dollars per gallon, unless otherwise noted) 

Sector and fuel 

Reference case 

2012 2013 2020 2025 2030 2035 2040 

Annual 
growth 

2013-2040 
(percent) 

Crude oil prices (nominal dollars per barrel) 
Brent spot 
West Texas Intermediate spot 
Average imported refiners acquisition cost' 

Delivered sector product prices 

112 
94 
101 

109 
9S 
98 

90 
83 
80 

112 
105 
102 

142 
133 
129 

180 
171 
165 

229 
220 
212 

2,8% 
3.0% 
2,9% 

Residential 
Propane 
Distillate fuel oil 

Commercial 
Distillate fuel oil 
f^esJduat^el oil 
Residual fuel oil (nominal dollars per barrel).. 

Industrial^ 
Propane 
Distillate fuel oil 
Residual fuel oil 
Residual fuel oil (nominal dollars per ban-el),. 

Transportation 
Propane 
E85' 
Ethanol wholesale price 
Motor gasoline* 
Jet fuel' 
Diesel fuel (distillate fue! oil)* 
Residual fuel oil 
Residual fuel oil (nominal dollars per barrel),. 

Electric power^ 
Distillate fuel oil 
Residual fuel oil 
Residual fuel oil (nominal dollars per ban-el). 

Average prices, all sectors^ 
Propane 
Motor gasoline* 
Jet fuel* 
Distillate fuel oil 
Residual fuel oil 
Residual fuel oil (nominal dollars per barrel). 

Average 

2.19 
3.73 

3.63 
3.38 

142 

1.92 
3.71 
3.05 
128 

2.28 
3.34 
2.55 
3,67 
3.06 

3.89 
2.95 
124 

3.29 
3,07 
129 

2.06 
3.64 

3.06 
3,83 
2.99 
126 
3.24 

2.13 
3,78 

3.68 
3.31 

139 

1.85 
3,75 
3,00 
126 

2,24 
3.14 
2.37 
3,55 
2.94 
3.86 
2,89 
122 

3.33 
2,83 
119 

2.00 
3.53 

2.94 
3.83 
2.90 
122 
3.16 

2.38 
3.39 

3.28 
2.41 
101 

2.04 
3.30 
2.26 
95 

2.49 
3.29 
2.83 

3.10 
2,47 
3.60 
1,98 
83 

2.95 
1.94 
82 

2.19 
3.10 
2.47 
3,52 
2,07 
87 

2.79 

2.66 
4.04 

3.94 
2.95 

124 

2.30 
3.98 
2.79 
117 

2.78 
3.41 
3.04 
3.63 
3.05 
4.30 
2.46 
103 

3.57 
2.45 
103 

2.45 
3,63 

3.05 
4.22 
2.58 
108 
3.26 

2.99 
4.90 

4.78 
3.63 
153 

2.63 

4.80 
3.46 

145 

3,12 

3.99 
3,15 
4.29 

3.86 
5.15 
3.08 
129 

4.39 
3.09 
130 

2.77 
4.29 

3.86 
5.07 
3.22 
135 
3.88 

3.42 
5,99 

5.86 
4.53 

190 

3.08 
5.89 
4.34 
182 

3.56 
4,65 
3.67 

5.18 
4.87 
6.26 
3.88 
163 

5.45 
3.93 
165 

3.20 
5.18 
4,87 
6.18 
4.04 
170 
4.75 

3.94 
7.40 

7.25 
5.90 

248 

3.62 
7.28 
5,69 
239 

4.09 
5.48 
4,27 
6.32 
6,18 
7,70 
4.92 
207 

6.79 
5.24 
220 

3.73 
6.32 
6.18 

7,61 
5.21 
219 
5.86 

2.3% 
2.5% 

2.5% 
2.2% 

2.2% 

2.5% 
2.5% 
2.4% 
2.4% 

2.2% 

2.1% 
2,2% 
2,2% 

2.8% 
2,6% 
2.0% 

2.0% 

2.7% 
2.3% 
2.3% 

2.3% 
2,2% 

2.8% 
2.6% 
2,2% 
2,2% 
2.3% 

Weighted average price delivered to U.S. refiners, 
Încludes combined heat and power plants that have a non-regulatory status, and small on-site generating syslems. 

'685 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, 

'Sales weighted-average piice 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. 
Indudes electridty-only and combined heat and power plants that have a regulatory status. 

'Weighted averages of end-use fuel prices are derived from the prices in each sector and the corresponding sectoral consumption. 
Note: Data for 2012 and 2013 are model results and may differ from ofTidal EfA data reports. 
Sources: 2012 and 2013 Brent and West Texas Intermediate crude oil spot prices: Thomson Reuters, 2012 and 2013 average imported crude oil pnce: 

U.S. Energy Information Administration (EIA), Monthly Energy Review. DOE/EIA-0035(2014/11) (Washington, DC. November 2014). 2012 and 2013 prices for 
motor gasoline, distillate fuel oil, and jet fuel are based on: EIA, Petroleum Mediating Monttily, DOE/EIA-038D(2014/08) (Washington, DC, August 2014). 2012 
and 2013 residential, commercial, Industrial, and transportation sector petroleum product pnces are derived from: EIA, Fonn EIA-782A, 'Refiners'/Gas Plant 
Operators' Monthly Petroleum Product Sales Report." 2012 and 2013 electric power prices based on: EIA, Monttily Energy Review. DOE/EIA-0035(2014/11) 
(Washington, DC, November 2014). 2012 and 2013 E85 prices derived from monthly prices in the Clean Cities Alternative Fuel Price Report. 2012 and 2013 
wholesale ethanol prices derived from Bloomberg U.S. average rack price. Projections: EIA, AE02015 National Energy Modeling System mn 
REF2015.D021S15A, 
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Refeieiice case 

Table A13. Natural gas supply, disposition, and prices 
(trillion cubic feet per year, unless otherwise noteci) 

Supply, dlsposHicH), and prices 

Reference case 

2&12 2013 2020 2025 2030 2035 2040 

Annual 
growth 

2013-2040 
(percent) 

Supply 
Dry gas production'' 24,06 
Supplemental natural gas^ 0.06 
Net imports 1,52 

Pipeline' 1.37 
Liquefied natural gas 0.15 

Total supply 25.64 

Consumption by sector 
Residential 4,15 
Commercisd 2.90 
Industrial* 7.21 
Natural-gas-to-liquids heatand power* 0,00 
Natural gas to liquids production* 0.00 
Electric power' 9.11 
Transportation' 0,(M 
Pipeline fuel 0.73 
Lease and plant fuel* 1,40 

Total consumption 25.63 

Discrepancy^ 0.11 

Naturai gas spot price at Henry Hub 
(2013 dollars per million Btu) 2,79 
(nominal dollars per million Btu) 2.75 

Qelivered prices 
(2013 dollars per thousand cubic feet) 

Residential 10.86 
Commercial 8.36 
Industrial* 3,94 
Electric power' 3,59 
Transportation" 20.93 

Average" 5.61 
(nominal dollars per thousand cubic feet) 

Residential 10.70 
Commercial 8,24 
Industrial* 3,88 
Electric power' 3.54 
Transportation" 20,62 

Average" , 5.53 

24.40 
0.05 
1.29 
1.20 
0.09 

25.75 

4.92 
3.28 
7.41 
0.00 
0.00 
8.16 
0,05 
0,86 
1.48 

26.16 

28.82 
0.06 

-2.55 
-0.48 
-2,08 

26.33 

4.50 
3.21 
8.10 
0.00 
0.00 
7.61 
0.07 
0.83 
1.82 

26.14 

30.51 
0.06 

-3.50 
-1.01 
-2.49 
27.07 

4.42 
3.20 
8.24 
0.00 
0.00 
8.13 
0.10 
0.87 
1.92 

26.88 

33.01 
0,06 

^ .81 
-1.52 
-3.29 

28,27 

4.40 
3.33 
8.41 
0.00 
0.00 
8.81 
0.17 
0.91 
2.05 

28.08 

34.14 
0,06 

-5.19 
-1,90 
-3.29 

29.01 

4.31 
3.47 
8,52 
0.00 
0,00 
9.17 
0.31 
0.92 
2.12 

28.82 

35.45 
0.06 

-5.62 
-2.33 
-3.29 

29.90 

4,20 
3.61 
8.66 
0.00 
0,00 
9.38 
0,70 
0,93 
2,23 

29.70 

1.4% 
0.6% 

--
--
--

0.6% 

-0.6% 
0 4 % 
0.6% 

-. 
--

0.5% 
10.3% 
0.3% 
1.5% 
0.5% 

-0.41 0,19 0.19 0.19 0.19 0.19 

3,73 
3.73 

4,88 
5.54 

5.46 
6.72 

5.69 
7.63 

6,60 
9.70 

7.85 
12.73 

2.8% 
4,7% 

10.29 
8.35 
4.68 
4.51 

18,13 
6.32 

10.29 
8.35 
4.68 
4.51 

18.13 
6.32 

11.92 
9.82 
6.35 
5.52 

18.27 
7.66 

13.52 
11.14 
7.20 
6.26 

20.73 
8.68 

13.07 
10.83 
7,07 
6.43 

17.23 
8.50 

16.09 
13.34 
8,71 
7.92 

21.21 
10.46 

13.15 
10.69 
6.99 
6,38 

16.13 
8.40 

17.62 
14.33 
9.37 
8.55 

21.62 
11.27 

14.13 
11.44 

7.75 
7.15 

17.60 
9.22 

20.77 
16.81 
11.39 
10.51 
25.87 
13.55 

15.90 
12.97 
9.03 
8.49 

20.18 
10.76 

25.77 
21.03 
14,64 
13,76 
32.72 
17,44 

1.6% 
1,6% 
2.5% 
2.4% 
0.4% 
2.0% 

3.5% 
3.5% 
4.3% 
4.2% 
2.2% 
3.8% 

Marketed production (wet) minus extraction losses. 
Synthetic natural gas, propane air, coKe oven gas. refinery gas, biomass gas, air Injected for Btu stabilization, and manufactured gas commingled and 

distributed with natural gas. 
'Includes any natural gas regasified in the Bahamas and transported via pipeline to Florida, as well as gas from Canada and Mexico. 
includes energy for combined heat and power plants that have a non-regulatory status, and small on-site generating systems. Excludes use for (ease and 

plant fuel. 
Includes any natural gas used in the process of converting natural gas to liquid fuel that is not actually converted. 
Includes any nalural gas converted into liquid fuel. 
Includes consumption of energy by electricity-only and combined heat and power plants thai have a regulatwy status, 
Hatura) gas used as fuel in motor vehicles, trains, and ships. 
Represents natural gas used in well, field, and lease operations, In natural gas processing plant machineiy. and for liquefaction In export facilities. 
Balancing item. Natural gas lost as a result of converting flow data measured at varying temperatures and pressures to a standard temperature and pressure 

and the merger of different data reporting systems which vary in scope, format, definition, and respondent type. In addition, 2012 and 2013 values include net 
storage Injections. 

"Natural gas used as fue\ in motor vehicles, trains, and ships. Price includes estimated motor vehicle fuel taxes and estimated dispensing costs or diarges. 
T^eighteo average prices. Weights used are the sectoral consumption values excluding lease, plant, and pipeline fuel. 

' - = Not applicable. 
Note: Totals may not equal sum of components due to Independent rounding. Data for 2012 and 2013 are model results and may drffer from oflicial EIA data 

reports. 
Sources: 2012 supply values; lease, plant, and pipeline fuel consumption; and residential, commercial, and industrial delivered prices: U.S. Energy 

lnfonnati<»i Administration (EIA), Natural Gas Annual 2013, DOE/EIA-0131(2013) (Washington, DC, October 2014). 2013 supply values; lease, plant, and pipeline 
fuel consumption: and residential, commerdal, and Industrial delivered prices: EIA, Natural Gas Monthly, DOE/ElA-0130(2014/07) (Washington, DC, July 2014). 
Other 2012 and 2013 consumption based on: EIA, Monthly Energy Review. DOE/EIA-0035(2014/11) (Washington, DC, November 2014). 2012 and 2013 natural 
gas spot price at Henry Hub: Thomson Reuters. 2012 and 2013 electric power prices: EIA. Electnc Power Monttily, DOE/EIA-0226, April 2013 and April 2014, 
Tsble4.2, and EIA, State e/>e/gy Date Report 20f2,DOE/EIA-0214(2012) (Washington. DC, June 2014), 2012 transportation sector delivered prices are based 
on: EIA, Natural Gas Annual 2013, DOE/EIA-0131(2013) (Washington, DC, October 2014), EIA, Stete Energy Data Report 2012. DOE^IA-0214(2012) 
(Washington, DC. June 2014), and estimated Stale and Federal motor fuel taxes and dispensing costs or charges. 2013 transportation sector delivered prices are 
model results. ProJecUons: EIA, AE02015 National Energy Modeling System nin REF2Q15.D021915A, 

U.S. Energy Information Administration | Annual Energy Outlook 2015 A-27 



Reference case 

Table A14. Oil and gas supply 

Production and supply 

Reference case 

2012 2013 2020 2025 2030 2035 2040 

Annual 
growth 

2013-2040 
fpercentl 

Crude oil 
Lower 48 average wellhead price^ 
(2013 dollars per barrel) 96 97 75 87 101 117 136 1.3% 

Production (million l>arrels per day)^ 
United States total 

Lower 48 onsfiore 
Tight oil^ 
Carbon dioxide enhanced ol! recovery 
Other 

Lower 48 offshore 
State 
Federal 

Alaska 
Onshore 
State offshore 
Federal offshore 

Lower 48 end of year reserves^ 
(billion barrels) 30.1 29.4 37,4 39.4 42.6 43.4 44.8 1.6% 

6.50 
4.60 
2.19 
0.28 
2,12 
1,38 
0.07 
1.31 
0.53 
0.47 
0.06 
0.00 

7.44 
5.57 
3.15 
0.2S 
2.14 
1.36 
0.07 
1.29 
0,52 
0.45 
0,06 
0.00 

10,60 
6.03 
5.60 
0.35 
2,08 
2.15 
0.05 
2.10 
0.42 
0.30 
0.12 
0.00 

10.28 
8.01 
5.31 
0.47 
2.23 
1,95 
0.04 
1,92 
0,32 
0.23 
0.09 
0.00 

10.04 
7.60 
4,83 
0.58 
2.19 
2.21 
0.03 
2.18 
0.24 
0.18 
0.06 
0.00 

9.38 
7.07 
4.40 
0.69 
1.98 
2.14 
0.03 
2,11 
0,18 
0.14 
0.04 
0.00 

9.43 
6.92 
4,29 
0.83 
1.80 
2.17 
0.02 
2.14 
0,34 
0.12 
0.02 
0.20 

0,9% 
0.8% 
1.1% 
4 .1% 

-0.6% 
1.7% 

-3.8% 
1.9% 

-1.6% 
-4,9% 
-3.6% 
15.9% 

Natural gas plant liquids production 
(million barrels per day) 

United States total 
Lower 48 onshore 
Lower 48 offshore 
Alaska 

2.41 
2,18 
0.20 
0,03 

2.61 
2.39 
0,18 
0.03 

4,04 
3.82 
0.19 
0.02 

4.16 
3,94 
0.20 
0,02 

4.20 
3.92 
0.26 
0.01 

4.13 
3.87 
0.25 
0,01 

4.07 
3,79 
0,26 
0.02 

1.7% 
1.7% 
1,3% 

-1.4% 

Natural gas 
Natural gas spot price at Henry Hub 
(2013 dollars per million Btu) 2.79 3,73 4.88 5,46 5.69 6.60 7.85 2.8% 

Dry production (trill ion cubic feet)* 
United States total 24.06 

Lower 48 onshore 22,16 
Tight gas 4,78 
Shale gas and tight oi! plays' 10,16 
Coalbed methane 1.64 
Other 5.58 

Lower 48 offehore 1.57 
State 0.14 
Federal 1.42 

Alaska 0.33 
Onshore 0,33 
State offshore 0.00 
Federal offehore 0.00 

Lower 48 end of year dry reserves* 
(trillion cubic feet) 298 

Supplemental gas supplies (trillion cubic feet)^ 0.06 

Total lower 48 wells drilled (ttiousands) 44.7 44.5 43.4 47.4 52.1 54.0 56.7 0.9% 

24.40 
22.63 

4.38 
11.34 

1.29 
5.61 
1,46 
0.11 
1.35 
0,32 
0.32 
0.00 
0,00 

293 
0.05 

28.82 
26,52 

5.21 
15.44 

1.45 
4.42 
2.03 
0.06 
1.98 
0.27 
0.27 
0.00 
0.00 

309 
0.06 

30.51 
28.10 

5,55 
17,03 

1.32 
4.19 
2.16 
0,04 
2.13 
0.25 
0,25 
0.00 
0.00 

316 
0.06 

33.01 
29,05 

5.99 
17.85 

1.24 
3,97 
2,79 
0.03 
2.76 
1.18 
1.18 
0.00 
0.00 

329 
0.06 

34.14 
30.26 

6,40 
18,85 

1.24 
3.77 
2.73 
0,02 
2.70 
1.16 
1,16 
0.00 
0.00 

336 
0.06 

35.45 
31,49 

6.97 
19.58 

1.25 
3,69 
2.81 
0.02 
2.79 
1.15 
1.15 
0.00 
0,00 

345 
0.06 

1,4% 
1,2% 
1.7% 
2.0% 

-0 .1% 
-1,5% 
2.5% 

-5.9% 
2,7% 
4.9% 
4.9% 

--
--

0.6% 
0.6% 

'Represents lower 48 onshore and o^hore supplies, 
'includes lease condensate, 
*Tight oil represents resources in low^penneability reservoirs, including shale and chalk formations. The specific plays included In the tight oil category are 

Bakken/Three ForKs/Sanish, Eagle Ford. Woodfort, Austin Chalk, Spraberry. Niobrara, Avalon/Bone Spnngs. and Monterey, 
^Marketed production (wet) minus extraction losses. 
'Synthetic natural gas, propane air, coke oven gas, refinery gas, biomass gas, air injected for Btu stabifizatfon, and manufactured gas commingled and 

distributed wiA natural gas. 
Note: Totals may not equal sum ofcomponents due to independent rounding. Data for 2012 and 2013 are model results and may differ from official EIA data 

reports. 
Sources: 2012 and 2013 cjude oil lower 48 average wellhead price: U.S. Energy Information Administration (EIA). Petroleum Marketing Monthly, DOE/EIA-

0380(2014/08) (Washington, DC, August 2014). 2012 and 2013 lovirer 48 onshore, lower 48 offshore, and Alaska cmde oil producfion: EIA, Petroleum Supply 
Annual 2013, DOE/EIA-0340(2013)/1 (Washington, DC, September 2014). 2012 U.S. crude oil and nalural gas reserves: EIA, U.S. Crude Oil, Natural Gas, and 
Natural Gas Liquids Resen/es. DOE/EI/\-0216(2012) (Washington, DC. ;^ril 2014). 2012 /Maska and total natural gas pnaducticm, and supplemental gas supplies: 
EIA, Natural Gas Annual 2013. DOE/E1A-0131(2013) (Washington, DC, October 2014). 2012 and 2013 natural gas Spot price at Henry Hub: Thomson Reuters. 
2013 Alaska and total natural gas produdron. and supplemental gas supplies: EIA. fi/alura/ Gas Monthly. DOE/E(A-0130{2014/07> (Washington, DC, July 2014). 
Ottier 2012 and 2013 values: EIA, Office of Energy Analysis. Projections: EIA, AE02015 National Energy Modeling System am REP2015.D021915A, 
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Reference case 

Table A15. Coal supply, disposition, and prices 
(million short tons per year, unless otherwise noted) 

Supply, disposition, and prices 

Reference case 

2012 2013 202O 2025 2030 2035 2040 

Annual 
growth 

2013-2040 
Qwrcent) 

Production' 
Appalachia 293 
Interior 180 
West 543 

East of the Mississippi 423 
West of tlie Mississippi 593 

Total 1,016 

Waste coal supplied^ 11 

Net imports 
Imports' 8 
Exports 126 

Total -118 

Total supply* 909 

Consumption by sector 
Commercial arid institutional 2 
Coke plants 21 
Other industrial' 43 
Coal-to-iiquids heat and power 0 
Coal to liquids production 0 
Electric pov/er* 824 

Total 889 

Discrepancy and stock change' 20 

Average minemouth price" 
(2013 dollars per short ton) 40,5 
(2013 dollars per million Btu) 2.01 

Delivered prices' 
(2013 dollars per short ton) 

Commercial and institutional 92,1 
Coke plants 193.4 
Other industrial' 71.4 
Coal to liquids 
Electric powrer* 

(2013 dollars per short ton) 46,5 
(2013 dollars per million Btu) 2.41 

Average 51.5 
Exports" 120.2 

272 
183 
530 

407 
578 
985 

260 
219 
592 

428 
643 

1,071 

248 
235 
622 

426 
679 

1,105 

243 
258 
617 

442 
676 

1,118 

235 
278 
597 

453 
658 

1,111 

228 
300 
589 

467 
650 

1,117 

-0.6% 
1.8% 
0.4% 

0.5% 
0.4% 
0,5% 

10 

885 

-40 

11 10 10 10 

987 1,005 999 990 

10 

988 

0,0% 

7 
118 
-110 

1 
95 
-94 

1 
112 
-110 

1 
130 
-129 

1 
131 
-130 

1 
141 
-140 

-6.8% 
0.7% 
0,9% 

0.4% 

2 
21 
43 
0 
0 

858 
925 

2 
21 
47 
0 
0 

917 
987 

2 
21 
47 
0 
0 

935 
1,005 

2 
20 
48 
0 
0 

930 
999 

2 
19 
48 
0 
0 

921 
990 

2 
18 
49 
0 
0 

919 
988 

0.5% 
-0,7% 

0.5% 

.. 

.-
0.3% 
0.2% 

37,2 
1,84 

90.5 
157,0 
69.3 

45.2 
2.34 

49.1 
95.1 

37.9 
1.88 

86.4 
165.8 
70,3 

45.7 
2.38 
49.5 
100.9 

40.3 
2,02 

89.2 

177,7 
73.6 

48.2 
2,54 
52.2 

107.2 

43.7 

2.18 

92,0 
189.5 
76.5 

50,6 
2.67 
54.7 
112.7 

46.7 
2,32 

95.0 
197.3 
79,1 

53,1 
2,79 
57.1 

118.9 

49.2 
2,44 

99.2 
204.4 
82.5 

55.6 
2.92 
59.7 
120.7 

1.0% 
1.0% 

0.3% 
1.0% 
0.6% 

0,8% 
0,8% 
0.7% 

0.9% 
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Reference case 

Table A15. Coal supply, disposition, and prices (continued) 
(million short tons per year, unless otherwise noted) 

Supply, disposition, and prices 

Refermce case 

2012 2013 2020 2025 2030 2035 2040 

Annual 
growth 

2013-2040 
(percent) 

Average minemouth price* 
(nominal dollars per short ton) 40.0 
(nominal dollars per million Btu) 1,98 

Delivered prices^ 
(nominal dollars per short ton) 

Commercial and institutional 90.8 
Coke plants... 190,6 
Other industrial' 70.3 
Coal to liquids 
Electric pov/et* 

(nominal dollars per short ton) 45,8 
(nominal dollars per million Btu) 2.37 

Average 50.7 
Exports" 118.4 

37.2 
1.84 

43.0 
2,14 

49,7 
2,48 

58.6 
2,92 

68,6 
3,41 

79.8 
3.96 

2.9% 
2.9% 

90.5 
157.0 
69.3 

45,2 
2.34 
49,1 
95.1 

98.0 
188.0 
79,7 

51.8 
2,70 
56.2 

114.4 

109,9 
218.7 

90.7 

59,4 
3.13 
64.3 

131.9 

123,4 
254,0 
102,5 

67.9 
3,58 
73.3 

151.1 

139.7 
289.9 
116.3 

78.0 
4.10 
84.0 

174.7 

160.8 
331.3 
133,8 

90.1 
4.73 
96,8 

195.6 

2.2% 
2.8% 
2.5% 

2,6% 
2.6% 
2.6% 
2.7% 

'includes anthnacife, bituminous coal, subbifuminous coal, and lignite. 
Încludes wast« coal consumed by the electric power and industrial sectors. Waste coal supplied Is counted as a supply-side Hem to balance the same amount 

of waste coal included In the consumption data. 
'Excludes imparls to Puerto Rico and the U.S. Wrgin Islands. 
Production plus waste coal supplied plus net imports. 
includes constimption for combined tieat and powder plants that have a non-regulatory status, and small on-site generating syslems. Excludes all coal use in 

the coal-to-liquids process. 
Încludes all electricity-only and combined heat and power plants that have a regulatory status. 
Balandng item: the sum of producSon, net Imports, and waste coal supplied minus total consumption. 
Încludes reported prices for bofli 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 exdudes comm^cial and institutional prices, and export free-alongside-ship prices. 

"Free-alongside-ship price at U.S. port of exit. 
- - = Not applicable. 
Btu = 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 EIA data 

reports. 
Sources: 2012 and 2013 data based on: U.S, Energy Information Administration {E.\f̂ . Annual Coal Report 2013. DOE/EIA-0584(2013) (Washington, DC, 

January 2015); EiA. Quarterty Coal Report. October-December 2013. DOE^IAOl 21 (2013/40) (Washington, DC. March 2014); and EIA, AE02015 National 
Energy Modeling System run REF2015.D021915A. Projections: EIA, AEO2015 National Energy Modeling System run REF2015.D021915A 
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Reference ease 

Table A16. Renewable energy generating capacity and generation 
(gigawatts, unless otherwise noted) 

N^ summer capacity and generation 

Reference case 

2012 2013 2020 2025 2030 2035 2040 

Annual 
growth 

2013-2040 
Oiercent) 

Electric power sector' 
Net summer capacity 

Conventional hydroelectric power 78.1 
Geothermal' 2.6 
Municipal w^aste^ 3.6 
Wood and other biomass* 2,9 
Solar thermal 0,5 
Solar photovoltaic* 2,6 
Wind 59.2 
Offshore vflnd 0.0 

Total electric power sector capacity 149.4 

Generation (billion kilowatthours) 
Conventional hydroelectric power 273.9 
Geothermal' 15.6 
Biogenic municipal waste* 16.9 
Wood and other biomass 11.1 

Dedicated plants 9,9 
Cofiring 1.2 

Solar thennal 0,9 
Solar photovoltaic* 3.3 
Wind 140.7 
Offshore wind 0.0 

Total electric power sector generation 462.3 

End-use sectors' 
Net summer capacity 

Conventional hydroelectric power 0,3 
Geoffiermal 0.0 
Municipal waste* 0.5 
Biomass 4.9 
Solar photovoltaic' 4.6 
Wind 0.2 

Total end-use sector capacity 10.4 

Generation (billion kilowatthours) 
Conventional hydroelectric power 1.4 
Geothermal 0.0 
Municipal waste' 3,6 
Biomass 26,5 
Solar photovoltaic* 7,1 
Wind 0,2 

Total end-use sector generation 38.8 

78.3 
2,6 
3.7 
3,3 
1,3 
5.2 

60.3 
0.0 

154.7 

265,7 
16,5 
16.5 
12,2 
11.1 

1.1 
0.9 
8.0 

167.6 
0,0 

487.4 

0.3 
0,0 
0.5 
5.0 
6.2 
0.2 

12.1 

1.4 
0.0 
3.6 

27.2 
9,6 
0.3 

42,1 

79,2 
3.8 
3,8 
3.5 
1.8 

14.4 
82.0 

0,0 
188.6 

291.0 
26.8 
20.0 
24.7 
13.4 
11.3 
3.6 

29.7 
230.6 

0.1 
626.4 

0.3 
0.0 
0.5 
5.4 

11.4 
0.7 

18.2 

1.4 
0.0 
3,6 

29.1 
17,9 
0.9 

52.9 

79.6 
5,3 
3.8 
3,5 
1,8 

14,7 
83.0 

0.0 
191.6 

292,8 
38.5 
20.3 
36,2 
15.1 
21,1 

3.6 
30.3 

233.8 
0.1 

655,6 

0.3 
0.0 
0.5 
5,4 

15.5 
0.7 

22.4 

1,4 
0.0 
3.6 

29.3 
24.8 

1.0 
60.1 

79.7 
7,0 
3.8 
3,6 
1.8 

15,7 
86.3 

0.0 
198,0 

293,4 
52.4 
20.1 
40.4 
16.7 
23.7 

3.6 
32.6 

243.3 
0,1 

685.9 

0.3 
0.0 
0,5 
5.4 

21.5 
0.9 

28.6 

1.4 
0.0 
3.6 

29.4 
34.7 
1.2 

70.2 

79.8 
8.2 
3.8 
4.2 
1.8 

17.9 
95.6 

0.0 
211.2 

293.8 
62,3 
20.0 
47.1 
20.4 
26.7 

3,6 
37.6 

276.1 
0.1 

740.7 

0 3 
0.0 
0.5 
5,5 

28,7 
1,1 

36.0 

1.4 
0,0 
3.6 

29.4 
46.3 

15 
82.3 

80.1 
9,1 
3.8 
5,5 
1.8 

22,2 
108,2 

0.0 
230.6 

295.6 
69.6 
20.2 
58.8 
30.3 
28.5 

3.6 
47.1 

317.1 
0.1 

812.1 

0.3 
0.0 
0.5 
5.6 

36-7 
1.5 

44.6 

1.4 
0.0 
3.6 

30.5 
59.3 

2,1 
96.9 

0,1% 
4.7% 
0.1% 
1.8% 
1.2% 
5.5% 
2.2% 

.-
1.5% 

0.4% 
5.5% 
0,8% 
6.0% 
3.8% 

12.7% 
5.1% 
6,8% 
2.4% 

_. 
1.9% 

0.0% 

--
0.0% 
0,4% 
6.8% 
7.7% 
4.9% 

0,0% 

--
0.0% 
0.4% 
7.0% 
8.0% 
3.1% 
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Reference case 

Table A16. Renewable energy generating capacity and generation (continued) 
(gigawatts, unless otherwise noted) 

Net summer capacity and generation 

Reference case 

2012 2013 2020 2025 2030 2035 2040 

Annual 
growth 

2013-2040 
(percent) 

To ta l , a l l s e c t o r s 

Ne t s u m m e r capac i t y 

Conventional hydroelectric power,, 
Geothermal 
Municipal waste 
Wood and other biomass* 
Solar* 
Wind 

Total capacity, all sectors 

Generation (biffion kilowatthours) 
Conventional hydroelectric power.. 
Geofhermai 
Municipal waste 
Wood and other biomass 
Solar* 
Wind 

Total generation, all sectors.... 

78,4 
2.6 
4.1 
7.8 
7,6 

59.4 
159.8 

275,2 
15.6 
20,6 
37,6 
11,2 

141,0 
501.2 

78.5 
2.6 
4,1 
8.3 

12.7 
60.5 

166.8 

267,1 
16.5 
20.1 
39.4 
18.5 

167.8 
529.5 

79.5 
3.8 
4.3 
8.9 

27.6 
82.7 

206.8 

292.3 
26.8 
23.7 
53.8 
51.3 

231.5 
679.4 

79.9 
5.3 
4,3 
8,9 

31.9 
83.8 

214.1 

294.2 
38.5 
23.9 
65.5 
58.7 

234,9 
715.6 

80.0 
7.0 
4.3 
9.1 

39.0 
87.3 

226.6 

294.7 
52.4 
23.7 
89.8 
70.9 

244.6 
7S6.2 

80,1 
8.2 
4.3 
9.6 

48.3 
96.7 

247.2 

295.2 
62.3 
23,7 
76.5 
87.5 

277.8 
823.0 

80.4 
9.1 
4,3 

11.1 
60.6 

109.7 
275.2 

297.0 
69,6 
23.8 
89.3 

110.1 
319.3 
909.1 

0,1% 
4.7% 
0,1% 
1,1% 
6.0% 
2.2% 
1.9% 

0.4% 
5.5% 
0,6% 
3.1% 
6.8% 
2,4% 
2.0% 

^Includes electncity-only and combined heat and power plants that have a regulatory status. 
"Includes both hydrolhermal resources (hot water and steam) and near-field entianced geothermal systems (EGS). Near-field EGS potential occurs on known 

hydrothemnal sites, however this potential requires the addition of external fluids for electricity generation and is only available after 2025. 
^Includes municipal waste, landfill gas, and municipal sewage sludge. Incremental growth is assumed to be for landfill gas facilities. All municipal waste Is 

included, although a portion of the munldpal waste stream contains petroleum-derived plastics and other non-renewable sources. 
'Facilities co-firing biomass and coal are dassified as coal, 
'Does not include off-grid photovoltaics {PV). Based on annual PV shipments from 1989 ttirough 2013, EIA estimates that as much as 274 megawratts of 

remote electricity generation PV applications (i.e., off-grid power systems) vrere in ser%ice in 2013, plus an addKlonal 573 megawatts in communications, 
transportation, and assorted oHier non-grid-connected, specialized appllcalions. See U.S. Energy Information Administration, Annual Energy Review 2011, 
DOE/EIA-0384<2011) (Washington, DC, September 2012), Table 10.9 (annual PV shipments, 1989-2010). and Table 12 (U.S. ptiotovoltaic module Shipments by 
end use. sector, and type) in U.S. Energy Inforniation Administration, Solar Photovoltaic Cell/Module Shipments Report, 2011 (Washington, DC, September 2012) 
and U.S. Energy Information Administration, Solar Photovoltaic Cell/Module 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 slock, because shipments include a substantial number of units ttiat are exported, and each year some of ttie PV units installed earlier 
vflW be retired from service or abandoned. 

^Includes biogenic municipal waste, landfill gas, and municipal sewage sludge. Incremental growth Is assumed to be for landfill gas facilities. Only biogenic 
municipal waste is included. The U.S. Energy Information Administration estimates ttiat In 2013 approximately 7 billion kilowatttiours of electricity were generated 
from a municipal waste stream containing petroleum-d^ved plastics and ottier non-renevrable sources. See U.S. Energy Inforniation Administration, Methodology 
for Allocating Municipal SoBd Waste to Biogenic and Non-Biogenic Energy (Wastiington, DC, May 2007). 

^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 residenttal, commercial, and industrial sectors used primarily for ovm-use generation, but which may also sell some power to the 
grid. 

^Includes munldpal waste, landfill gas, and munldpal sewage sludge. All munldpal waste is included, alttiough a portion of ttie munldpal waste stream 
contains petroleum-derived plastics and other non-renewable sources. 

- - = Not applicable. 
Note: Totals may not equal sum of components due to independent rounding. Data for 2012 and 2013 are model results and may differ from oflidal EIA data 

reports. 
Sources: 2012 and 2013 capadty: U.S. Energy Infonnation Administration (EIA). Fonn EIA-860, "Annual Electric Generator Report" (preliminary), 2012 and 

2013 generation: EIA, Monthly Energy Review, DOE/E1A-0035(2014/11) (Washington, DC. November 2014), Projections: EIA, AEO2015 National Energy 
Modeling System mn REF2015.D021915A. 
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Reference case 

Table A17. Renewable energy consumption by sector and source 
(quadrillion Btu per year) 

Sector and source 

Reference case 

2012 2013 2020 2025 2030 2035 2040 

Annual 
growth 

2013-2040 
^rcent) 

Marketed renewable energy^ 

Residential (wood) 0.44 

Commercial (biomass) 0.11 

Industrial^ 2,24 

Conventional hydroelectric power 0.01 
Municipal waste^ 0.17 
Blomass 1.32 
Biofuels heat and coproducts 0.73 

Transportation 1.18 
Ethanol used in E85* 0.01 
Ethanol used in gasdine tJlending 1.05 
Biodiesel used in distillate blending 0.11 
Biobutanol 0.00 
Liquids from biomass 0.00 
Renewable diesel and gasoline' 0.00 

Electric power* 4,53 
Conventional hydroelectric power 2.61 
Geothermal 0.15 
Biogenic municipal waste' 0.23 
Biomass 0.17 

Dedicated plants 0,10 
Cofiring 0,07 

Solar thermal 0.01 
Solar photovoltaic 0,03 
Wind 1.34 

Total marketed renewable energy 8.50 

Sources of ethanol 
from corn and other starch 1.08 
from cellulose 0,00 
Net imports -0,02 

Total 1.06 

0.58 

0.12 

2,20 
0.01 
0.19 
1,28 
0.72 

1.26 
001 
1.06 
0.19 
0.00 
0.00 
0.00 

4.78 
2.53 
0.16 
0.23 
0.18 
0.12 
0.07 
0.01 
0.08 
1.59 

0.41 

0.12 

2.33 
0.01 
0,19 
1.33 
0.80 

1.43 
0.02 
1.07 
0.27 
0.00 
0.01 
0.06 

6.13 
2.77 
0.26 
0.27 
0.32 
0,14 
0.18 
0.03 
0.28 
2.19 

0.39 

0.12 

2.39 
0.01 
0,19 
139 
0,80 

1.42 
0.08 
1.00 
0.21 
0.00 
0.02 
0.11 

6.43 
2.79 
0.37 
0.27 
0.45 
0,16 
0,29 
0.03 
0.29 
2.23 

0.38 

0.12 

2.39 
0,01 
0.19 
1,39 
0.80 

1.42 
0,13 
0.95 
0.21 
0.00 
0.02 
0.11 

6.72 
2.79 
0.50 
0.27 
0.50 
0.18 
0.33 
0.03 
0.31 
2.32 

0.36 

0.12 

2.39 
0.01 
0,19 
1.38 
0.81 

1.46 
0,16 
0,96 
0,21 
0.00 
0,02 
0.11 

7.26 
2.80 
0.60 
0.27 
0.58 
0.21 
0.37 
0.03 
0.36 
2.63 

0.35 

0.12 

2.49 
0,01 
0.19 
1.42 
0,86 

1.57 
0.19 
1.05 
0.21 
0,00 
0.02 
0.11 

7.99 
2.81 
0.67 
0.27 
0.74 
0.32 
0,42 
0.03 
0.45 
3.02 

-1.8% 

0.0% 

0.5% 
0.0% 
0.2% 
0.4% 
0.6% 

0.8% 
9.9% 
0.0% 
0.4% 

--
22,0% 

--

1.9% 
0,4% 
5.5% 
0.6% 
5.3% 
3.8% 
7.0% 
5.1% 
6.8% 
2,4% 

8.95 10.42 10.76 11.04 11.60 12.52 

1.09 
0.00 
0.02 
1.07 

1.10 
0.01 
-0.03 
1.09 

1.09 
0.01 

-0,02 
1.08 

1.10 
0.01 

'0,03 
1.08 

1.11 
0.01 

-0.01 
1,12 

1.19 
0,01 
0,02 
1.23 

1.3% 

0,3% 

0.5% 
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Reference case 

Table A17. Renewable energy consumption by sector and source (continued) 
(quadrillion Btu per year) 

Sector and source 

Reference case 

2012 2013 2020 2025 2030 2035 2040 

Annual 
growth 

2013-2040 
(percent) 

Nonmarketed renewable e n e r s / 
Selected consumption 

Residential 
Solar hot water heating.., 
Geothermal heat pumps. 
Solar photovoltaic 
Wind 

Commercial 
Solar thermal 
Solar photovoltaic 
Wnd 

0.04 
0,01 
0.01 
0.02 
0.00 

0.13 
0.08 
0,04 
0.00 

0.06 
0.01 
0.01 
0.04 
0.00 

0.14 
0.08 
0.05 
0.00 

0.13 
0.01 
0,02 
0.09 
0.01 

0.17 
0.09 
0.08 
0.00 

0.17 
0.01 
0.02 
0.13 
0.01 

0.20 
0,09 
0,11 
0.00 

0.23 
0.01 
0.03 
0.18 
0.01 

0,25 
0.10 
0.15 
0.00 

0.28 
0.01 
0.03 
0.24 
0.01 

0.32 
0.10 
0.20 
0.01 

0.35 
0.01 
0.03 
0.29 
0.01 

0.39 
0.11 
0,27 
0.01 

7.0% 
1.8% 
4 .1% 
8.0% 
6.9% 

3.9% 
1.1% 
6.1% 
9.0% 

Includes nonelectiic renewable energy groups for which the energy source is bought and sold in tfie marltetplace, although all transactions may not necessarily 
be marfceted, and marVeied renewable energy inputs for ̂ ectridty entering the mark^ace on the eleotn'c power grid. Excludes electricity }mports; see Table A2. 
Actual heat rates used to determine fuel consumption for all renewable fuels except hydroelectric, geothermal. solar, and wind. Consumption at hydroelectric, 
geothemial, solar, and wind fadlilies is determined by using flie fossil fuel equivalent of 9,516 Btu per kilowatthour. 

'includes combined heat and power plants that tiave a non-regulatory status, and small on-site generaSng systems. 
'Includes municipal waste, landfill gas, and municipal sewage sludge. All municipal waste is included, although a poition of the municipal waste stream 

contains petr(rfeum-deri«ed plastics and other non-renewable sources. 
*Excludes inolor gasoline compon&nt of ESS. 
'Renewable feedstocks for the on-site production of diesel and gasoline, 
Încludes consumption of energy by electiicity-only and combined heat and power plants that have a regulatory status. 

'Includes biogenic municipal waste, lanOTill gas, and municipal sewage sludge. Incr^nenlal growth is assumed io be for iandfiO gas facilities. Only biogenic 
municipal waste is included. The U.S. Energy Infomnation Administration estimates that In 2013 approximately 0.3 quadrillion Btus were consumed from a 
municipal waste stream containing petroleum-derived plastics and ottier non-renewable sources. See U.S. Energy InfomiaUon Administration, Methodology for 
MocsSng Mt/rtic/pe/ Solid Waste to Biogenic and Non-Biogenic Energy (Washington. DC, May 2007). 

"Includes selected renewable energy consumption data for which the energy is not bought or sold, eittier directty or indirectty as an input to marketed energy. 
The U.S. Energy Informatton Administration does not estimate or project total consumption of nonmarketed renewable energy. 

- - = Not applicable. 
Btu = 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 EIA data 

reports. 
Sources: 2012 and 2013 ethanol: U.S. Energy Inforniation Administration (EIA). Monttily Energy Review. DOE/EIA-0035(2014/ll) (Washington. DC. 

November 2014). 2012and2013electricpowersector: EIA, Form eiA-860, "Annual Electric Generator Report" (preliminary). Ottier2012and2013values; EIA, 
Office of Energy Analysis. Projections: EIA, AE02015 National Ene^y Modeling System run REF2015.D[)21915A. 
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Reference ease 

Table A18. Energy-related carbon dioxide emissions by sector and source 
(million metric tons, unless otherwise noted) 

Sector and source 

Reference case 

2012 2013 2020 2025 2030 2035 2040 

Annual 
grwrth 

2013-2040 
(percent) 

Residential 
Petroleum 61 64 50 45 41 37 33 -2.4% 
Naturalgas 225 267 246 241 240 235 229 -0.6% 
Electricity^ 757 773 761 761 770 776 779 0.0% 

Total residential 1,044 1.105 1,057 1,047 1,051 1,048 1,042 -0.2% 

Commercial 
Petroleum 40 41 44 43 42 41 41 -0 .1% 
Naturalgas 157 178 175 175 182 189 197 0.4% 
Coal 4 4 5 5 5 5 4 0.5% 
Electricity' 731 744 755 772 788 801 814 0.3% 

Total commercial 933 968 979 994 1,016 1,037 1,057 0.3% 

Industrial^ 
Petroleum 345 350 410 425 424 424 429 0.8% 
Naturalgas' 447 462 512 523 539 549 563 0.7% 
Coal 142 143 150 148 144 139 139 -0 ,1% 
Electricity' 543 531 586 615 613 601 592 0,4% 

Total industrial 1,476 1,486 1,658 1,711 1,719 1,714 1,723 0.5% 

Transportation 
Petroleum* 1,774 1,792 1,752 1,701 1.662 1,647 1,631 -0.3% 
Naturalgas' 41 49 49 53 59 67 89 2,2% 
Electricity' 4 4 5 5 6 8 9 2.9% 

Total transportation 1,819 1,845 1,806 1,759 1,727 1,722 1,728 -0.2% 

Electric power^ 
Petroleum 19 23 13 13 13 13 13 -2.1% 
Naturalgas 493 442 412 441 478 497 509 0.5% 
Coal 1,511 1,575 1,670 1,687 1,674 1,664 1,661 0.2% 
Other' 12 12 12 12 12 12 12 0,0% 

Total electric power 2,035 2,053 2,107 2,153 2,177 2,186 2,195 0.2% 

Total by fuel 
Petroleum* 2,240 2,272 2,269 2,227 2,182 2,163 2,147 -0.2% 
Naturalgas 1,363 1,399 1,394 1,432 1,497 1,538 1,686 0.5% 
Coal 1,657 1,722 1,824 1,840 1,822 1,808 1,804 0,2% 
Other' 12 12 12 12 12 12 12 0.0% 

Total 5,272 5,405 5,499 5,511 5,514 5,521 5,549 0.1% 

Carbon dioxide emissions 
(tons per person) 16.8 17.1 16.5 15.9 15.4 14.9 14.6 -0.6% 

^Emissions from ̂ e electric power sector are distributed to the end-use sectors. 
Încludes combined heat and power plants that have a non-regulatory status, and small on-site generating systems. 

'Includes lease and plant fuel. 
'This Includes carbon dioxide from international bunker fuels, both civilian and military, which are excluded from the accountJng of cartion dioxide emissions 

under the United Nations convention. From 1990 through 2013, intemational bunker fuels accounted for 90 to 126 mlHion metric tons annually, 
'includes pipeline bel natural gas and natural gas used as bel In motor vehicles, trains, and ships. 
Încludes electridty-only and combined heat and power plants that have a regulatory status. 

^Iridudes emissions from ge»3thennal power and nontuoger^ emissions from municipal waste. 
Note: By convmtion, ttie direct emissions from biogenic energy sources are excluded from energy-related carbon dioxide emissions. The release of carbon 

from tfiese sources is assumed to be balanced by the uptake of carbon when ttie feedstock is grown, resulting in zero net emissions over some pen'od of ttme. 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 Al 9. 'Ener̂ gy-
Related Carbon Dioxide Emissions by End Use", for the emissbns from biogenic energy sources as an indication of the potential net release of carbon dioxide in 
the absence of offsetUng sequestratiori. Totals may not equal sum of oomponente due to independent rounding. Data for 2012 and 2013 are model results arKl 
may differ from oflicial EIA data reports. 

Sources: 2012 and 2013 emissions and emission factors: U.S, Energy Inforniation Administration (EIA), Monthly Energy Rewew. DOE/EIA-0035(2014/11) 
(Washington, DC, November 2014). Projections: EIA, AEO2015 National Energy Modeling System run REF2015.D021915A. 
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Reference ease 

Table A19. Energy-related carbon dioxide emissions by end use 
(million metric tons) 

Sectorandenduse 

Reference case 

2012 2013 2020 2025 2030 2035 2040 

Annual 
grow^ 

2013-2040 
(percent) 

Residential 
Space heating 228 
Space cooling 136 
Water heating 143 
Refrigeration 60 
Cooking 30 
Clothes dryers 35 
Freezers 13 
Lighting 103 
Clothes vrashers' 5 
Dishwashers'' 16 
Tele>^sions and related equipment^ 54 
Computers and related equipment' 20 
Furnace fens and boiler circulation pumps 15 
OUieruses* 188 
Discrepancy* 0 

Total residential 1,044 

Commercial 
Space heating* 112 
Space cooling* 95 
Water heating* 44 
Ventilation 82 
Cooking 14 
Lighting 149 
Refrigeration 61 
Office equipment (PC) 19 
Office equipment (non-PC) 35 
Other uses^ 321 

Total commercial 933 

Industrial^ 
Manu^cturing 

Refining 261 
Food products 96 
Paper products 69 
Bulk chemicals 247 
Glass 15 
Cement and lime 29 
Iron and steel 125 
Aluminum 45 
Fabricated metal products 38 
Machinery 22 
Computers and electronics 47 
Transportation equipment 44 
Electrical equipment 8 
Woodpnaducts 15 
Plastics 39 
Balance of manufacturing 154 

Total manufacturing 1,254 
Nonmanufacturing 

Agriculture 66 
Constnjction 62 
Mining 101 

Total nonmanufecturing 230 
Discrepancy' -8 

Total industrial 1,476 

293 
109 
144 
59 
30 
36 
13 
36 
5 

15 
54 
20 
21 

211 
0 

1,105 

136 
82 
45 
84 
14 

148 
61 
17 
35 

346 
968 

268 
96 
69 

247 
15 
30 

123 
46 
39 
22 
48 
47 

8 
17 
40 

156 
1,270 

66 
64 

102 
232 
-16 

1,486 

248 
124 
142 
53 
31 
36 
11 
67 
4 

15 
50 
15 
18 

242 
0 

1,057 

122 
85 
44 
85 
15 

137 
52 
11 
38 

392 
979 

252 
104 
63 

293 
16 
41 

135 
54 
42 
24 
48 
50 

9 
20 
44 

161 
1,355 

65 
77 

117 
259 
44 

1,658 

236 
128 
142 
51 
32 
37 
11 
59 
3 

15 
50 
12 
17 

253 
0 

1,047 

115 
84 
44 
85 
15 

131 
48 

. 6 
42 

422 
994 

251 
109 
59 

311 
16 
42 

141 
55 
43 
25 
49 
52 
10 
20 
46 

164 
1,392 

64 
80 

115 
259 
61 

1,711 

228 
135 
143 
51 
32 
37 
10 
52 
3 

17 
51 
11 
16 

267 
0 

1,051 

111 
84 
44 
85 
16 

127 
46 
6 

47 
452 

1,016 

250 
113 
54 

309 
17 
45 

135 
51 
42 
27 
51 
53 
10 
20 
48 

165 
1,389 

62 
83 

113 
257 

73 
1,719 

218 
141 
139 
51 
33 
38 
10 
43 
2 

17 
53 

9 
14 

278 
0 

1,048 

105 
83 
44 
84 
16 

120 
45 
4 

51 
484 

1,037 

255 
116 
50 

298 
16 
48 

129 
43 
43 
28 
53 
58 
11 
19 
49 

166 
1,383 

60 
85 

108 
253 
79 

1,714 

207 
145 
134 
52 
34 
39 

9 
38 
2 

18 
54 

7 
13 

288 
0 

1.042 

97 
82 
43 
83 
16 

116 
45 
3 

55 
516 

1,057 

260 
119 
49 

291 
16 
52 

122 
38 
43 
29 
52 
63 
12 
18 
49 

169 
1,383 

58 
87 

108 
253 

86 
1,723 

-1.3% 
1,1% 

-0,3% 
-0.5% 
0,4% 
0.3% 

-1 .1% 
-3.3% 
-2.4% 
0.5% 
0.0% 

-3.6% 
-1.8% 
1.2% 

-. 
-0.2% 

-1.2% 
0.0% 

-0.2% 
0.0% 
0.4% 

-0,9% 
-1 .1% 
-5.9% 
1,6% 
1.5% 
0.3% 

- 0 . 1 % 
0.8% 

-1.2% 
0.6% 
0,1% 
2 .1% 
0.0% 

-0.7% 
0.3% 
1.1% 
0.3% 
1.1% 
1.4% 
0.3% 
0,8% 
0.3% 
0.3% 

-0.4% 
1.1% 
0.2% 
0.3% 

. . 
0.5% 
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Reference case 

Table A19. Energy-related carbon dioxide emissions by end use (continued) 
(million metric tons) 

Sectorandenduse 

Referwice case 

2012 2013 2020 2025 2030 2035 2040 

Annual 
growth 

2013-2040 
(percent) 

Transportation 
Light-duty vehicles 1.035 
Commercial light trucks* 36 
Bus transportation 16 
Freight trucks 356 
Rail, passenger 5 
Rail, freight 31 
Shipping, domestic 7 
Shipping, international 52 
Recreatonal boats 16 
Air 165 
Military use 50 
Lubricants 5 
Pipeline ftjel 40 
Discrepancy" 5 

Total transportation 1,819 

Biogenic eneigy combustion^'* 
Biomass 192 

Electric power sector 16 
Other sectors 176 

Biogenic waste 21 
Biofuels heat and coproducts 69 
Ethanol 73 
Biodiesel 8 
Liquids from biomass 0 
Renewable diesel and gasoline 0 

Total 362 

1,044 
38 
18 

389 
6 

36 
7 

48 
17 

163 
48 

5 
47 

-21 
1,845 

203 
17 

186 
21 
68 
73 
14 
0 
0 

379 

967 
37 
18 

417 
6 

35 
7 

47 
18 

180 
45 

5 
45 

-21 
1,806 

205 
30 

175 
24 
75 
74 
20 

1 
4 

403 

892 
36 
18 

429 
6 

36 
6 

47 
18 

193 
45 

5 
48 

-21 
1,759 

221 
42 

179 
25 
75 
74 
16 

1 
8 

419 

834 
35 
19 

440 
6 

34 
6 

47 
19 

206 
48 

5 
50 

-21 
1,727 

224 
47 

177 
24 
75 
74 
16 

1 
S 

422 

801 
35 
19 

456 
6 

32 
5 

48 
20 

214 
51 
5 

50 
-21 

1,722 

229 
55 

174 
24 
76 
77 
16 

1 
S 

431 

777 
36 
19 

477 
7 

31 
5 

48 
20 

219 
54 

5 
51 

-20 
1,728 

247 
69 

178 
24 
81 
84 
16 

1 
8 

461 

-1 .1% 
-0.2% 
0.2% 
0.8% 
0.6% 
-0.5% 
-1,4% 
0.0% 
0,6% 
1,1% 
0.5% 
0.3% 
0.3% 

--
-0.2% 

0.7% 
5.3% 

-0.2% 
0.6% 
0.6% 
0.5% 
0.4% 

22.0% 

--
0.7% 

'Does not include water heating ponion of load. 
'includes televisions, set-top boxes, home theater systems, DVD players, and wdeo game consoles, 
Încludes desktop and laptop computers, monitors, and networking equipment. 

'Includes small electric devices, heating elements, outdoor grills, exterior lights, pool heaters, spa heaters, backup electridty generators, and motors not listed 
above. Electric vehicles are Included in the transportation sector, 

Representsd[frerence9betweentotalemissl(»isby end-use and total emissions by fuel as reported in Table A18- Emissions by fuel may reflect benchmarking 
and otner modeling adjustments to energy use and the associated emissions that are not assigned to spedfic end uses. 

*lndudes emisskms related to fuel consumption for district services. 
'Includes emissk)ns related to {but not limited to) miscellaneous uses such as transformers, medical imaging and other medical equipment, elevators, 

escalators, ofT-road electric vehicles, labwalory fume hoods, laundry equipment, coffee brewers, water services, pumps, emergency generators, combined heat 
and power in commercial buildings, manufacturing perfcHmed in commerdal buildings, and cooking (distillate}, plus residual fuel oil, propane, coal, motor gasoline, 
kerosene, and marketed renewable fuels (biomass). 

'indudes combined heat and power plants that have a non-regulatory status, and small on-site generating systems. 
'Commerdal trucks 8,501 to 10,000 pounds gross vehide weight rating. 
°̂By convention, the direct emissions from biogenic energy sources are exduded from energy-related carton dioxide emissions. The release of carbon from 

these sources is assumed to be balanced by Ihe 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 resuHs in a dedine in lerresthal carbon slocks, a nel positive release of carbon may occur. Accordingly, the emissions 
from biogenic energy sources are reported here as an indication of the potential nel release of carbon dioxide in the absence of offsetting sequestrati(»i, 

- - = Not applicable. 
Note: Totals may not equal sum ofcomponentsdue 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 emission factors: U.S. Energy Infonnalion Administration (EIA), Monthly Energy Review. DOE/E1A-0035(2DU/11) 

(Washington, DC. November 2014). Projections: EIA, AE02015 National Energy Modeling System njn REF2015.D021915A. 
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Reference case 

Table A20. Macroeconomic indicators 
(billion 2009 chain-weighted dollars, unless otherwise noted) 

Indicators 

Reference case 

2012 2013 2020 2025 2030 203S 2040 

Annual 
growth 

2013-2040 
(percent) 

Real gross domestic product 15,369 
Components of real gross domestic product 

Real consumption 10,450 
Real investment 2,436 
Real government spending 2,954 
Real exports. 1,960 
Real imports 2,413 

Energy intensity 
{thousand Btu per 2009 dollar of GDP) 

Delivered energy 4.47 
Total energy 6.14 

Price indices 
GDP chain-type price index (2009=1.000) 1.05 
Consumer price index (1982-4=1.00) 

All-urt)an 2.30 
Energy commodities and services 2.46 

Wholesale price index (1982=1.00) 
Wi commodities 2.02 
Fuel and power 2.12 
Metals and metal products 2,20 
Indusfn'al commodities excluding energy 1.94 

Interest rates (percent, nominal) 
Federal funds rate 0,14 
10-year treasury note 1,80 
AA utility bond rate 3.83 

Value of shipments (billion 2009 dollars) 
Non-industrial and service sectors 23,989 
Total industrial 6,822 

Agriculture, mining, and construction 1,813 
Manufacturing 5,009 

Energy-intensive 1,675 
Non-energy-intensive 3,334 

Total shipments 30,810 

Population and employment (millions) 
Population, with armed forces overseas 315 
Population, aged 16 and over 249 
Population, aged 65 and over 43 
Employment, nonfarm 134 
Employment, manufacturing 11.8 

Ke^ labor indicators 
Labor force (millions) 155 
Nonfann labor productivity (2009=1.00) 1.05 
Unemployment rate (percent) 8.08 

Key indicators for energy demand 
Real disposable personal income 11,676 
Housing starts (millions) 0.84 
Commercial floorspace (billion square feet) 82,3 
Unit sales of light-duty vehicles (millions) 14.4 

15,710 18,801 21,29S 23,894 26,659 29,898 

10,700 
2,556 
2,894 
2,020 
2,440 

4.53 
6.18 

1.07 

12,832 14,454 16,275 
3,531 4,025 4,474 
2,985 3,098 3,286 
2,813 3,807 4,815 
3.334 4,079 4,888 

3,93 
5.36 

1,21 

3.49 
4.79 

1.31 

3.13 
4.31 

1.43 

18,179 
4,984 
3,469 
6,010 
5,859 

2,83 
3.90 

1.57 

20.476 
5,634 
3,691 
7,338 
7.037 

2,56 
3.54 

1.73 

2.4% 

2.4% 
3.0% 
0.9% 
4,9% 
4,0% 

-2 .1% 
-2,0% 

1,8% 

2.33 
2.44 

2.03 
2.12 
2.14 
1.96 

0,11 
2,35 
4.24 

24,398 
7,004 
1,858 
5,146 
1,685 
3.461 

31.402 

317 
251 

45 
136 
11.9 

155 
1,05 
7.35 

11,651 
0.99 
82,8 
15.5 

2,63 
2.55 

2.25 
2.26 
2.43 
2,22 

3.40 
4.12 
6,15 

28.468 
8,467 
2.344 
6,123 
1,946 
4,177 

36,935 

334 
267 

56 
149 
11,8 

166 
1.20 
5.40 

14,411 
1.69 
89.0 
17.0 

2.89 
2.98 

2,47 
2.67 
2.62 
2.40 

3,56 
4.14 
6.06 

32,023 
9,212 
2,441 
6,771 
2.084 
4.687 

41,235 

347 
277 

65 
154 
11.3 

170 
1,34 
4.96 

16,318 
1.70 
94,1 
17.2 

3,18 
3.42 

2.71 
3.08 
2.85 
2.61 

3.69 
4.28 
6.33 

34,968 
9,870 
2,540 
7,330 
2.168 
5.162 

44,838 

359 
288 

73 
169 
10.7 

174 
1,48 
5,03 

18,487 
1.66 
98.4 
17.5 

3,54 
4.03 

3.02 
3.69 
3.13 
2,85 

3.76 
4.41 
6.47 

37,767 
10.614 
2.601 
8,012 
2,237 
5,776 

48,380 

370 
298 

78 
163 

10.3 

179 
1.62 
5.02 

20.610 
1,62 

103,2 
17,7 

3.95 
4.85 

3.39 
4.56 
3,42 
3.12 

4.04 
4.63 
6.71 

40,814 
11,463 
2,712 
8,751 
2.317 
6,433 

52,277 

380 
307 

80 
169 
9.7 

185 
1.78 
4.85 

22,957 
1,62 

109.1 
18.2 

2,0% 
2.6% 

1.9% 
2.9% 
1.8% 
1.7% 

--
--

1.9% 
1.8% 
1.4% 
2.0% 
1.2% 
2.3% 
1.9% 

0.7% 
0.7% 
2.2% 
0.8% 

-0.7% 

0.6% 
2.0% 

2.5% 
1.8% 
1,0% 
0.6% 

GDP = Gross domestic product. 
Btu = British thennal unit. 
- - = No) applicable. 
Soutces: 2012 and 2013; IHS Economics, Industry and Employment models, November 2014. 

AE02015 National Energy Modeling System mn REF2015,D021915A. 
Projections; US, Energy Information Administration, 
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Reference case 

Table A21. International petroleum and other liquids supply, disposition, and prices 
(million barrels per day, unless otherwise noted) 

Supply, disposKion, and prices 

Reference case 

2012 2013 2Q2Q 2025 2030 2035 2040 

Annual 
growth 

2013-2040 
(percent) 

Crude oil spot prices 
(2013 dollars per barrel) 

Bren t 1 1 3 
West Texas intermediate 96 

(nominal dollars per barrel) 
Brent 112 
West Texas Intermediate 94 

Petroleum and other liquids consumption^ 
OECD 

United States (50 states) 18.47 
United States territories 0.29 
Canada 2.29 
Mexico and Chile 2.50 
OECD Europe* 14.07 
Japan 4.73 
South Korea 2,41 
Australia and New Zealand 1.17 

Total OECD consumption 45.93 
Non-OECD 

Russia 3.20 
Other Europe and Eurasia' 2.00 
China 10.29 
India 3.63 
Other Aaa* 7.35 
Middle East 7.32 
Africa 3,36 
Brazil 2.93 
Other Central and South America 3,35 

Total non-OECD consumption 43.41 

Total consumption 89.3 

Petroleum and other liquids production 
OPEC 

Middle East 26.29 
North Africa 3.37 
West Africa 4.40 
South America 2.99 

Total OPEC production 37.05 
Non-OPEC 

OECD 
United States (50 states) 1104 
Canada 4,00 
Mexico and Chile 2.96 
OECD Europe^ 4.04 
Japan and South Korea 0.18 
Australia and Ne« Zealand 0.57 

Total OECD production 22.80 
Non-OECD 

Russia 10.52 
Other Europe and Eurasia' 3,20 
China 4.39 
Other Asia^ 3,88 
Middle East 1,31 
Africa 2,31 
Brazil 2.61 
Other Central and South America 2,17 

Total non-OECD production 30.38 

ToUl petroleum and other liquids production 90.2 
OPEC market share (percent) 41,1 

109 
98 

109 
98 

18.96 
0,30 
2,29 
2.46 

13.96 
4.56 
2.43 
1.16 

46.14 

3.30 
2.06 

10.67 
3.70 
7.37 
7.61 
3,42 
3.11 
3.38 

44.60 

79 
73 

90 
83 

19.65 
0.31 
2.31 
2,71 

14,20 
4,27 
2.58 
1.16 

47.20 

3.31 
2.22 

13.13 
4.30 
9.08 
8.40 
3.93 
3.33 
3.49 

51.20 

91 
85 

112 
105 

19,61 
0,32 
2.25 
2,78 

14.15 
4,18 
2.57 
1,12 

46.97 

3.24 
2,28 

14.75 
4.89 

10.69 
8.81 
4.28 
3,44 
3.55 

55,92 

106 
99 

142 
133 

19.41 
0.34 
2.21 
2.80 

14.09 
4,03 
2.53 
1,11 

46.52 

3.23 
2,39 

17.03 
5.52 

12.35 
9.56 
4,78 
3.74 
3.72 

62.31 

122 
116 

180 
171 

19.29 
0.36 
2.17 
2.83 

14.03 
3,86 
2.46 
1.11 

46.10 

3.17 
2.50 

18.92 
6,13 

14,20 
10.28 
5.39 
4.09 
3.90 

68.58 

141 
136 

229 
220 

19.27 
0.38 
2.14 
2.92 

14.12 
3.65 
2.40 
1.15 

46.04 

3,01 
2.59 

20.19 
6.79 

16,49 
11.13 
6.18 
4.50 
4.15 

75.01 

1.0% 
1.2% 

2.8% 
3.0% 

0.1% 
1.0% 

-0.3% 
0.6% 
0.0% 

-0,8% 
0.0% 

- 0 . 1 % 
0.0% 

-0.3% 
0.9% 
2.4% 
2.3% 
3.0% 
1.4% 
2.2% 
14% 
0.8% 
1.9% 

90.7 98.4 102.9 108.8 114.7 121.0 1 .1% 

26,32 
2.90 
4.26 
3.01 

36.49 

12.64 
4,15 
2.94 
3.88 
0.18 
0.49 

24.29 

10,50 
3.27 
4.48 
3,82 
120 
2.41 
2.73 
2,21 

30.63 

91.4 
39,9 

24.56 
3.51 
5,00 
3,10 

36.16 

16.92 
5.05 
2.93 
3.35 
0.17 
0.60 

29.03 

10.71 
3.41 
5,11 
3,85 
1.03 
2.70 
3.70 
2.71 

33.21 

98.4 
36.7 

26.23 
3.56 
5.16 
3.16 

38.10 

16.74 
5.68 
3.12 
3.06 
0.17 
0.80 

29.58 

10.78 
4.14 
5.46 
3.72 
0.93 
2.86 
4,56 
2.76 

35.22 

102.9 
37.0 

29.34 
3,67 
5.24 
3.27 

41.53 

16.52 
6.26 
3.32 
2.98 
0.18 
0.86 

30.12 

11.22 
4.42 
5,66 
3.67 
0.85 
2.94 
5.43 
2.97 

37.17 

108.8 
38.2 

33.12 
3.85 
5.33 
3.49 

45.79 

15.84 
6.61 
3.52 
2.97 
0,18 
0,91 

30.03 

1181 
4,70 
5.75 
3,71 
0.78 
3,03 
5.90 
3,16 

38.85 

114.7 
39,9 

36.14 
4.06 
5.43 
3.79 

49.42 

15.89 
6.76 
3.79 
3.19 
0.18 
0,96 

30.77 

12,16 
5.18 
5,84 
4,01 
077 
3.33 
6.12 
3.47 

40.88 

121.1 
40.8 

1,2% 
1.3% 
0.9% 
0.9% 
1.1% 

0.8% 
1.8% 
0.9% 

-0.7% 
0 1 % 
2.5% 
0.9% 

0.5% 
1.7% 
1,0% 
0.2% 

-16% 
1.2% 
3.0% 
1.7% 
1.1% 

1.0% 
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Reference case 

Table A21. International petroleum and other liquids supply, disposition, and prices (continued) 
(million barrels per day, unless otherwise noted) 

Supply, drsposftion, and prices 

Reference case 

2012 2013 2020 2025 2030 2035 2040 

Annual 
growth 

2013-2040 
(percent) 

Selected worid production subtotals: 
Cnjde oil and equivalents* 77,35 

Tight oil 2,63 
Brtumen' 1,94 

Refinery processing gain' 2.37 
Natural gas plant liquids 9.11 
Liquids firom renewable sources* 1,93 
Liquids from coa l " 0.21 
Liquids from naturalgas" 0.14 
Liquids from kerogen" 0.01 

Crude oil production* 
OPEC* 

Middle East 23.24 
North Africa 2,91 
West Africa 4.34 
South America 2.80 

Total OPEC production 33.30 
Non-OPEC 

OECD 
United States (50 states) 7.54 
Canada 3.28 
Mexico and Chile 2.61 
OECD Europe^ 2.99 
Japan and South Korea 0.01 
Australia and New Zealand 0.45 

Total OECD production 16,87 
Non-OECD 

Russia 10.04 
Other Europe arjd Eurasia' 2,95 
China 4.07 
Other Asia* 3.14 
Middle East 126 
Africa 1.88 
Brazil 2,06 
Other Central and South America 177 

Total non-OECD production 27.18 

Total crude oil production* 77.3 
OPEC market share (percent) 43,1 

77.93 
3.62 
2.11 
2.40 
9.36 
2.14 
0.21 
0.24 
0,01 

82,19 
7.49 
3.00 
2,42 

11.28 
2.56 
0,33 
0.33 
0.01 

85.20 
8.31 
3.52 
2.61 

11.93 
2.92 
0,51 
0.43 
0.01 

89,77 
9,16 
3.95 
2,74 

12.42 
3,36 
0.69 
0.51 
0.01 

94.33 
9.82 
4.21 
2.88 

12,93 
3.78 
0.87 
0,57 
0,01 

99.09 
10.15 
4.26 
2.97 

13.79 
4.22 
1.05 
0.61 
0.01 

0.9% 
3.9% 
2.6% 
0.8% 
1.4% 
2.5% 
6,2% 
3.5% 
0.7% 

23.13 
2,43 
4.20 
2.82 

32.60 

8,90 
3.42 
2.59 
2,82 
0.00 
0,37 

18.10 

10.02 
3.05 
4.16 
3.04 
1,16 
1.97 
2,02 
181 

27.24 

77.9 
41,8 

21.20 
2.93 
4,89 
2.86 

31.89 

11.58 
4,35 
2.61 
2,17 
0,00 
0.47 

21.18 

10.15 
3,18 
4.54 
2.94 
1.00 
2.18 
2,87 
2,25 

29.11 

82.2 
38.8 

22.66 
2.93 
5,05 
2.86 

33.51 

11.28 
4.93 
2.81 
1.80 
0.00 
0.61 

21.44 

10.11 
3,83 
4.68 
2.63 
0.90 
2,31 
3.50 
2.29 

30.25 

ZSA 
39,3 

25.59 
2,92 
5,13 
2.98 

36.62 

11,01 
5.48 
3.00 
1.66 
0.00 
0.67 

21.83 

10,42 
4.03 
4,56 
2,45 
0.82 
2.38 
4.16 
2.49 

31,32 

89.8 
40.8 

29.11 
2.93 
5.21 
3.20 

40.46 

10,37 
5.83 
3.22 
158 
0.00 
0,71 

21.71 

10.85 
4.21 
4.36 
2.38 
0.76 
2.45 
4,47 
2.67 

32.15 

94.3 
42.9 

31.79 
2.96 
5.29 
3,48 

43.52 

10.41 
5.92 
3,45 
1.69 
0.00 
0.75 

22.23 

11.10 
4.66 
4,13 
2.47 
0.74 
2.70 
4,60 
2,94 

33.35 

99.1 
43.9 

1.2% 
0.7% 
0.9% 
0.8% 
1.1% 

0.6% 
2,0% 
1.1% 

-1.9% 
-1.6% 
2.7% 
0.8% 

0,4% 
1,6% 
0.0% 

-0.8% 
-1,6% 
1.2% 
3.1% 
1.8% 
0.8% 

0.9% 

--

^Estimated consumption. Includes both OPEC and non-OPEC consumers in the regional breakdown. 
'OECD Europe = Austria, Belgium, Czech Republic, OenmarK, Estonia, Finland, France, Germany, Greece, Hungary. Iceland, Ireland, Israel, Italy, 

Luxembourg, the Netherlands. Norway, Poland. Portugal, Slovakia, Slovenia, Spain, Sweden, Switzertand, Turkey, and the United IQngdom. 
'ottier Europe and Eurasia = Albania, Armenia. Azertiaijan, Belams, Bosnia and Herzegovina, Bulgaria, Croatia, Georgia, Kazakhstan, Kosovo. Kyrgyzslan, 

Latvia, Lithuania, Macedonia. Malta. Moldova, Montenegro. Romania, Serbia, Tajikislan, Turkmenistan, Ukraine, and Uzbekistan. 
'other Asia = Afghanistan. Bangladesh. Bhutan. Brunei. Cambodia (Kampuchea), Fiji. French Polynesia, Guam. Hong Kong, India (for production), Indonesia. 

Kiribati, Laos, Malaysia. Macau, Maldives, Mongolia, Myanmar (Bunna). Nauru, Nepal, New Caledonia, Niue, North Korea, Pakistan, Papua New Guinea, 
Philippines, Samoa, Singapore, Solomon Islands. Srt Lanka, Taiwan, Thailand, Tonga, Vanuatu, and Vietnam, 

"OPEC = Organization of the Petroleum Exporting Countries = Algeria, Angola, Ecuador, Iran. Iraq. Kuwait, Ubya, Nigeria, Qatar, Saudi Arabia, the United Arab 
Emirates, and Venezuela. 

Încludes crude oil, lease condensate, tight oil (shale oil), extra-heavy oil, and bitumen (oil sands). 
'Includes diluted and upgraded/synthetic bitumen (syncrude). 
*The volumetric amount by which total output is greater than Input due to the processing of cnjde oil Into products which, in total, have a tower specific gravity 

than the crude oil processed. 
•includes litjuids produced from energy crops. 
'"includes liquids converted from coal'via the Fistaier-Tropsdi coal-to-liquids process. 
"includes liquids converted from natural gas via the Fischer-Tropsch gas-to-liquids process. 
"includes Ikjuids produced from kerogen (oil shale, not to be contused writh tight oil (shale oil)), 
OECD = Organization for Economic Cooperatton and Development. 
- - = Not applicable. 
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 EIA data 

reports. 
Sources: 2012 and 2013 Brent and West Texas Intermediate cmde oil spot prices: Thomson Reuters, 2012 quantities derived from: Energy Information 

Administi-ation (EIA). Intemational Energy Statistics database as of September 2014. 2013 quantities and projections: EIA, AE02015 National Energy 
Modeling System njn REF2015.D021915A and EIA, Generate Worid Oil Balance application. 
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Appendix B 

Economic growth case comparisons 

Table Bl. Total energy supply, disposition, and price summary 
(quadrillion Btu per year, unless otherwise noted) 

Supply, disposition, and prices 2013 

Projections 

2020 

Low 
economic 

growth 
Reference 

High 
economic 

growth 

2030 

Low 
economic 

growth 
Reference 

High 
economic 

growth 

2040 

Low 
economic 

growth 
Reference 

High 
economic 
growth 

Production 
Crude oil and lease condensate 15.6 
Natural gas plantliquids 3.6 
Dry natural gas 25.1 
Goal' 20.0 
Nuclear/uranium^ 8.3 
Conventional hydroelectric power 2.5 
Biomass' 4.2 
Other renewable energy* 2,3 
Other* 1.3 

Total 82.7 

Imports 
Crude oil 17.0 
Petroleum aid other liquidŝ  4,3 
Natural gas' 2.9 
Other imports* 0.3 

Total 24.5 

Exports 
Petroleum and other liquids* 7.3 
Naturalgas'" 1,6 
Coal 2,9 

Total 11,7 

Discrepancy''^ -1.6 

Consumption 
Petroleum and other liquids" 35.9 
Naturalgas 26.9 
Coal" 18,0 
Nuclear/uranium^ 8,3 
Conventional hydroelectric pov/er 2.5 
Biomass" 2.9 
Other renewat)le energ/ 2.3 
Other'* 0.4 

Total 97,1 

Prices (2013 dollars per unit) 
Crude oil spot prices (dollars per barrel) 

Brent 109 
West Texas Intermediate 98 

Natural gas at Henry Hub 
(dollars per million Btu) 3.73 
Coat (dollars per ton) 

at the minemouth'* 37,2 
Coal (dollars per million Btu) 

at the minemouth'* 1.84 
Average end-use" 2.50 

Average electricity {cents per l^ilowatthour),., 10.1 

22.2 
5.4 

29.2 
20.8 

8.4 
2,8 
4.5 
3.2 
Q,8 

97.4 

12.8 
4,5 
1.8 
0.1 

19.3 

11,1 
4.5 
2.5 

18.1 

22,2 
5,5 

29.6 
21.7 

8.4 
2.8 
4.4 
3,2 
0.9 

98.7 

13.6 
4.6 
1.9 
0,1 

20.2 

11.2 
4.5 
2.5 

18.1 

22,2 
5.5 

30.0 
22.0 

8.4 
2.8 
4.5 
3.4 
0.9 

99.7 

14.3 
4.6 
2.0 
0.1 

21.0 

11.1 
4.1 
2.5 

17.7 

20.8 
5,6 

32.6 
21.8 

8,5 
2.8 
4.4 
3,5 
0.9 

100.7 

13.9 
4.3 
1.4 
0,1 

19.7 

12.7 
6.8 
3.3 

22.8 

21.1 
5.7 

33.9 
22,5 

8.5 
2.8 
4.6 
3.6 
0,9 

103.7 

15.7 
4.4 
1.6 
0.1 

21.7 

12.6 
6,4 
3.3 

22.4 

21.3 
5.8 

35.3 
23.0 

8,6 
2,8 
5,0 
4.2 
1.0 

107.0 

17.3 
4,5 
1.7 
0,1 

23.5 

12.6 
5.9 
3.3 

21.7 

19,4 
5.4 

35.5 
21.7 

8.5 
2.8 
4,5 
3.7 
0.9 

102.3 

15.6 
4.0 
1.6 
0.1 

21.3 

13.7 
6.1 
3.5 

25.3 

19.9 
6.5 

36.4 
2 2 £ 

8.7 
2.8 
5.0 
4.6 
1.0 

106.6 

18,2 
4.1 
1.7 
0.1 

24.1 

13.7 
7,4 
3.5 

24.6 

20.3 
5,7 

37,7 
23.5 

9,5 
2,8 
6,0 
6.7 
1.0 

113.3 

20,7 
4,6 
1.9 
0.1 

27.3 

13.7 
6.7 
3.5 

23.9 

-0.1 -0.1 -0.1 0.1 0.2 0.2 0.3 0.3 0.4 

36.2 
26,4 
18.3 
8.4 
2,8 
3.0 
3.2 
0.3 

98.7 

78 
72 

4,53 

37.5 

1.86 
2,50 
10.3 

37.1 
26.8 
19.2 
8,4 
2,8 
3.0 
3.2 
0.3 

100.8 

79 
73 

4.88 

37,9 

1.88 
2.54 
10.5 

37.9 
27,7 
19.5 
8.4 
2.8 
3.1 
3,4 
0.3 

103.1 

80 
74 

5.03 

38.0 

1.89 
2.56 
10,6 

34.1 
27.0 
18.4 
8.5 
2,8 
2.9 
3.5 
0.3 

97.5 

104 
97 

5,43 

43.6 

2.17 
2.81 
10.7 

36.5 
28.8 
19,2 
8.5 
2.8 
3.2 
3.6 
0,3 

102.9 

106 
99 

5.69 

43,7 

2.18 
2.84 
11.1 

38,5 
30.9 
19.6 
8.6 
2,8 
3,6 
4.2 
0,3 

108.5 

108 
102 

6,02 

44.1 

2.20 
2.88 
11.1 

32.9 
28.6 
18.1 
6.5 
2.8 
3.1 
3.7 
0.3 

98.0 

138 
132 

7.46 

49.0 

2.43 
3,06 
11.4 

36.2 
30.5 

19.0 
8.7 
2,8 
3.5 
4.6 
0.3 

106.7 

141 
136 

7.85 

49,2 

2,44 
3.09 
11,8 

39.8 
32.7 
19.9 
9.5 
2.8 
4.4 
6.7 
0,4 

116.2 

145 
140 

8.45 

50.3 

2.49 
3.18 
12.3 
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Economic growlli ca.se comparisons 

Table Bl. Total energy supply, disposition, and price summary (continued) 
(quadrinion Btu per year, unless otherwise noted) 

Supply, disposition, and prices 

Prices (nominal dollars per unit) 
Crude oil spot prices (dollars per ban'el) 

Brent 

Natural gas at Henry Hub 

Coal (dollars per ton) 

Coal (dollars per million Btu) 

Average electric'rty (cents per kilowatthour)... 

2013 

109 
98 

3,73 

37,2 

1,84 
2.50 
10.1 

Projections 

2020 

Low 
economic 

growth 

95 
87 

5,47 

45,2 

2.25 
3.02 
12,4 

Reference 

90 
fiS 

5.54 

43,0 

2,14 
2.88 
11,9 

High 
economic 

growth 

90 
83 

5,68 

42,8 

2.13 
2,89 
11.9 

2030 

Low 
economic 
growth 

178 
168 

9.36 

75.0 

3,73 
4.84 
18.4 

Reference 

142 
133 

7,63 

58.6 

2.92 
3.81 
14.8 

High 
economic 

growtii 

139 
132 

7.77 

57.0 

2.84 
3.71 
14.4 

2040 

Low 
economic 

growth 

345 

331 

18.71 

122,9 

6.09 
7.67 
28.6 

Reference 

229 
220 

12.73 

79.8 

3,96 
5.00 
19,2 

High 
economic 
growth 

224 
216 

13.03 

77.6 

3,85 
4.90 
18.9 

includes waste coal. 
^hese values represent the energy obtained frwri uranium when rt Is used in light water reactors, Ttie total energy content of uranium is much larger, but alternative 

prqcesses are required to take advar^ge of it. 
Includes grid-connected electricity from wood and wood waste; t»omass, such as com, used for liquid fuels production; and non-etectric energy demand from wood. Refer to 

Table A17 for details, 
nncludesgrid.connecled electricity from landfill gas; blogenicmunlcipal waste; wind; (^otovoltalc and solar thermal sources; and non-electric energy from renewatile sources, 

such as active and passive solar systems. Excludes electnd^ Imports using renewable souroes and nonmarketed renewable energy. See Table AlYfor selected nonmarketed 
residenlial and commeroral renewable energy date. 

"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 componenis, and renewable luels such as ethanol. 
l^lndudes Imports of liquefied natural gas that ere later re-exported, 
'Includes coal, coal coke (net), and electncrty (net). Excludes imports of fuel used In nuclear power plants, 
'Includes cmde oil, petroleum products, ethanol, and biodiesel, 
, Indudes re-exported liquefied natural gas, 
''Balancing Item, Includes unaccounted for supply, losses, gains, and net storage withdrawals. 
"Estimated consumption, includes petroleum-derived fijels and non-petrdeum derived fuels, such as ethano! and tsodiesel, and coal-lMsed synthetic liquids, Petnaleum 

coke, whIdi is a scrild, is included. Also induded are tiydrocarbon gas liquids and crude dl consumed as a fuel. Refer to Table A17 for detailed renewable liquid fuels 
consumption. 

''Excbdes coal convarfeci ta coal-based syrrtfretic liquids and natural gas. 
Indudes giid-connected electridty from wood and wood waste, rwn-eledilc energy from wood, and biofuels twat and coproducts used in Sie production of liquid fuels, but 

excludes the energy content of the liquid fuels. 
' indudes nori-biogenic munldpal waste, liquid hydrogen, and net ̂ ectndly imports, 
'Indudes reported prices for both open market and captive mines. Prices weighted by product'on, which differs from average minemouth prices published in EIA data reports 

wh^re It Is weighted by reported sales. 
' 'Rices weighted by consumption; weighted average exdudes export tree-alongside-shlp (f,a.s,) prices, 
Btu = British thermal unit. 
Slote: 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 nalural gas suRMy values: U.S, Energy Information Administration (EIA), Naturai Gas Monthly. DOE/EIA-OI 30(2014/07) (Washington, DC. July 2014), 

2013 coal minemouth and delivered coal prices: EIA. Annua! Coal Report20l3. DOE/EIA-0584(2013) (Washington, tX;, January 2015). 2013 petroleum supply values: EIA, 
Petroleum Supply Annual 2013, DOE/EIA-0340(2013)/1 (Washington, DC, September 2014). 2013 crude oil spot prices and natural gas spot price at Henry Hub: Thomson 
Reuters. Other 2013 coal values: QuartertyCoa/Report, OcIo6er-Decemjt)er20f3,DOE/EIA-0121(2013/4Q)(Washlngton, DC, March20l4), Other 2013 values: EIA, 
Monthly Energy Review. DOE/EIA-0D35(2014/11) (Washington, DC, November 2014), Projections: EIA, AEO2015 National Energy Modeling System mns 
LOViWACRO,D021915A, REF2015,D021915A, and HIGHMACRO,D021915A-

B-2 U.S. Energy Information Administration ] Annua! Energy Outlook 2015 

http://ca.se


Eeommiic g n w i l i case comparisons 

Table B2. Energy consumption by sector and source 
(quadrillion Btu per year, unless otherwise noted) 

Sector and source 2013 

Projections 

2020 

Low 
economic 

growth 
Reference 

High 
econnrdc 

growth 

2030 

Low 
economic 

growth 
Reference 

High 
economic 

grotvth 

2040 

Low 
economic 

growth 
ReferHice 

High 
economic 

growth 

Energy consumpt i on 

Resident ia l 
Propane 0.43 0.32 0,32 0.33 
Kerosene 0.01 0.01 0.01 0,01 
Distillate fuel oil 0.50 0.40 0,40 0.40 

Pefaoleum artd other liquids subtotal 0.93 0,73 0,73 0.74 
Natural gas 5.05 4.59 4.63 4.70 
Renewable energy' 0.58 0.41 0,41 0.42 
Electricity 4.75 4.77 4,86 5,00 

Del ivered energy 11.32 10.50 10.63 10.85 
Electricity related losses 9.79 9,57 9.75 9.97 

Total 21.10 20.07 20.38 20.82 

Commerc ia l 
Propane 0.15 0.16 0.16 0.16 
Motor gasoline' O.05 0.05 0.05 0.05 
Kerosene 0.00 0.00 O.OO 0.00 
DisUllate tuel oil 0,37 0.34 0,34 0.34 
Residual fuel oi! 0.03 0.07 0.07 0.07 

Petroleum and other liquids subtotal 0.59 0.62 0.62 0.62 
Naturalgas 3.37 3.32 3.30 3.29 
Coal 0.04 0.05 0.05 0.05 
Renewable energy" 0.12 0.12 0,12 0.12 
Eleciridty 4.57 4.82 4.82 4.83 

Delivered energy 8.69 8.92 8.90 8.91 
ElecWcity related losses 9.42 9,66 9.68 9.64 

Total 18.10 18.58 18.68 18.85 

industrial' 
Liquefied petroleum gases and other* 2.51 3.13 3.20 3,23 
Motor gasoline' 0.25 0.25 0.26 0.27 
Distillate fuel oil 1.31 1.33 1.42 1,46 
Residual fuel oil 0.06 0.11 0.10 0.13 
Petrochemical feedstocks 0.74 0.94 0.95 0,98 
Other petroleum* 3.52 3.53 3.67 3.90 

Petroleum and oQier liquids subtotal 8.40 9.30 9.61 9,96 
Naturalgas 7.62 8,04 8.33 8.46 
Natural-gas-to-liquids heat and power 0.00 0.00 0,00 0,00 
Lease and plant fuel^ 1.52 1.85 1.87 1.85 

Natural gas subtotal 9.14 9.89 10,20 10,31 
Metallurgical coal 0.62 0,55 0.61 0.65 
Other industrial coal 0.88 0.89 0.93 1,00 
CoaMo-liquids heatand power 0.00 0.00 0.00 0,00 
Net coal coke imports -0.02 0.00 O.OO 0.01 

Coal subtotal 1.48 1.44 1.54 1.65 
Biofuels heat and coproducts 0.72 0,80 0.80 0.81 
Renewable energy* 1.48 1.47 i.53 1.64 
Electricity 3,26 3,58 3.74 3.99 

Delivered energy 24.48 26.48 27.42 28.35 
Electricity related losses 6.72 7,17 7.51 7.95 

Total 31.20 33.65 34.93 36.30 

0,27 
0.00 

0.26 
0,01 

0.30 
0.01 

0.23 
0.00 

0.25 
0,00 

0.28 
0.00 

0.31 
0,58 
4.32 
0.36 
4.82 

10.09 
9,56 

19.66 

0.17 
0.05 
0.00 
0.31 
0.07 
0.60 
3.38 
0,05 
0.12 
5.17 
9.31 

10.24 
19.&S 

3.51 
0.24 
1,24 
0.12 
1.07 
3.42 
9.59 
8.04 
0.00 
2.09 

10.12 
0.49 
0,87 
0.00 

-0.03 
1.33 
0.80 
1,37 
3.58 

26.80 
7.11 

33.91 

0.31 
0.59 
4.52 
0.36 
5.08 

10.67 
9.91 

20A8 

0.17 
0.05 
0.00 
0.30 
0.07 
0.60 
3.43 
0,05 
0.12 
5.19 
9.38 

10.13 
19.62 

3,72 
0.25 
1.36 
0.13 
1.14 
3.83 

10.44 
8.65 
0.00 
2.10 

10.75 
0.56 
0.96 
0.00 

-0.03 
1.48 
0.80 
1,59 
4.04 

29.10 
7.88 

36.98 

0.31 
0.62 
4.76 
0.39 
5,50 

11.26 
10.52 
21.78 

0.17 
0.05 
0,00 
0.3Q 
0,07 
0.60 
3.45 
0.05 
0,12 
5.27 
9.48 

10.07 
i9.se 

3.81 
0.27 
1.49 
0.14 
1.17 
4,20 

11.08 
9.17 
0.00 
2,12 

11.29 
0,66 
1.09 
0,00 

-0,03 
1.72 
0.81 
1.87 
4.49 

31.27 
8.59 

39.86 

0.24 
0.47 
3.98 
0.34 
4.96 
9.74 
9.60 

19.35 

0.18 
0.05 
0.00 
0,27 
0.06 
0.67 
3.62 
0.05 
0.12 
5.59 
9.95 

10.83 
20.78 

3.60 
0.23 
1.21 
0.11 
1.16 
3.44 
9.76 
8.13 
0.00 
2.29 

10,42 
0.43 
0.87 
0,00 

-0.05 
1.25 
0.80 
1.34 
3.60 

27.17 
6.96 

34.13 

0,24 
0.49 
4.31 
0.35 
5.42 

10.57 
10.33 
20.91 

0,18 
0.06 
0.00 
0.27 
0.06 
0.58 
3,71 
0,05 
0.12 
5,66 

10.12 
10,80 
20.92 

3.67 
0.25 
1.35 
0,13 
1.20 
3.99 

10.59 
8,90 
0.00 
2.29 

11.19 
0,51 
0.99 
0.00 

-0.06 
1.44 
0.86 
1.63 
4.12 

29.82 
7,85 

37.68 

0.24 
0,53 
4.67 
0.37 
6.07 

11.64 
11.51 
23.15 

0.18 
0.06 
0,00 
0.27 
0.07 
0,59 
3.75 
0.05 
0.12 
5,77 

10.27 
10.93 
21.20 

3.76 
0.26 
1.51 
0.15 
1,23 
4.56 

11.48 
9.83 
0.00 
2.33 

12.15 
0.69 
1.25 
0.00 

-0.07 
1.86 
0,89 
2,23 
4.88 

33.50 
9.26 

42.76 
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Economic growlh case comparisons 

Table B2. Energy cousumption by sector and source (continued) 
(quadrillion Btu per year, unless otherwise noted) 

Sector and source 2013 

Projections 

2020 

Low 
economic 

growth 
Reference 

High 
economic 

growUi 

2030 

Low 
economic 

growth 
Reference 

High 
economic 

growth 

2040 

Low 
economic 

growth 
Reference 

High 
economic 

growth 

Transportation 
Propane 0,05 
Motor gasoline^ 15.94 

of which: EBS' 0.02 
Jet fuel'" 2,80 
Distillate fuel o i l " 6.50 
Residual fuel oil 0.67 
OWier petnsleum" 0,15 

Petroleum and other liquids subtotal 26.00 
Pipeline fuel natural gas 0.88 
Compressed / liquefied natural gas.,... 0.05 
Liquid hydrogen O.OO 
Electricity 0,02 

Delivered energy 26.96 
Electricity related losses 0.06 

Total 27.01 

Unspecified sector''^ -0.27 

Delivered enei^y consumption for all 
sectors 

Liquefied petroleum gases and other^ 3.14 
Motor gasoline^ 16.36 

of which: Ee5* 0,02 
Jet fuel" 2.97 
Kerosene 0.01 
Distillate fuel oil 8.10 
Residual fuel oil 0.65 
Petrochemical feedstocks 0.74 
Other petroleum" 3,67 

Petroleum and other liquids subtotal 35.65 
Natural gas 16,10 
Natural-gas-to-liquids heatand power 0,00 
Lease and plant fuer 1.52 
Pipeline natural gas 0.88 

Natural gas subtotal 18.60 
Metallurgical coai 0.62 
other coal 0.92 
Coal-to-liquids heat and power 0.00 
Net coal coke imports -0,02 

Coal subtotal 1,52 
Biofuels heat and coprciducts 0.72 
Renewable energy" 2.18 
Liquid hydrogen 0.00 
Electricity 12.60 

Delivered energy 71.17 
Electricity related losses 25,97 

Total 97.14 

Electric power" 
Distillate fuel oil 0.05 
Residual fuel oil 0,21 

PeJroleum and other liquids subtotal 0.26 
Natural gas 8.36 
Steam coal 16,49 
Nuclear/uranium" 8,27 
Renewable energy''* 4.78 
Non-biogenic municipal waste 0,23 
Electricity imports 0.18 

Total 38.57 

0.04 
15.26 
0.03 
2.95 
6.91 
0.35 
0.16 

25.68 
0.84 
0.06 
0.00 
0.03 

26.61 
0.06 

26.67 

0.04 
15.35 
0.03 
3,01 
7.35 
0.35 
0,16 

26,27 
0.85 
0,07 
0,00 
0.03 

27.22 
0.06 

27.29 

0,04 
15,42 
0.03 
3.07 
7,77 
0.35 
0.16 

26,82 
0.87 
0.06 
0,00 
0.03 

27.79 
0.06 

27.86 

0.05 
12.75 
0.26 
3,27 
6.93 
0.36 
0.16 

23.52 
0,91 
0.16 
0.00 
0.04 

24.63 
0.08 

24.71 

0.05 
13,30 
0,20 
3.40 
7.76 
0.36 
0.16 

25.03 
0.94 
0.17 
0.00 
0.04 

26.18 
0.08 

26.27 

0.06 
13.57 
0,19 
3,54 
8.79 
0.36 
0,16 

26.48 
0.38 
0.16 
0.00 
0.04 

27.67 
0,08 

27.76 

0.06 
11.28 
0.29 
3.51 
6,88 
0.36 
0.16 

22.25 
0.93 
0.68 
0,00 
0.06 

23.93 
0.11 

24.04 

0,07 
12,55 
0.28 
3.64 
7.97 
0.36 
0.16 

24.76 
0.96 
0.71 
0.00 
0.06 

26.49 
0.12 

26.61 

0.08 
13.19 
0.30 
3.79 

10.01 
0.37 
0,16 

2761 
1.00 
0.89 
0.00 
0,06 

29.67 
0.12 

29.69 

-0.30 -0.34 -0.37 -0.31 -0.37 -0>»5 -0.30 -0.38 •0.66 

3.66 
15.69 
0.03 
3.13 
0.01 
8.37 
0.53 
0.94 
3.68 

36.02 
16,01 
0.00 
1.85 
0.84 

18.70 
0.55 
0.94 
0.00 
0.00 
1.49 
0.80 
2.00 
0.00 

13.20 
72.21 
26,45 
98.67 

0.09 
0,08 
0,17 
7,66 

16,84 
8.42 
6.23 
0,23 
0.11 

39.66 

3.73 
15,79 
0.03 
3.20 
0.01 
8.86 
0.53 
0.9S 
3.82 

36.89 
16.32 
0,00 
1.87 
0.85 

19.05 
0.61 
0.98 
0.00 
0,00 
1.59 
0,80 
2.06 
0.00 

13,45 
73.84 
27.00 

100.84 

0,09 
0.08 
0.17 
7.80 

17.59 
8.42 
6.13 
0.23 
0,11 

40.45 

3,76 
15,86 
0,03 
3,26 
0.01 
9.28 
0,55 
0.98 
4.06 

37.77 
16,51 

0.00 
1.85 
0.87 

19,23 
0,65 
1.04 
0,00 
0.01 
1.69 
0,81 
2,17 
0.00 

13.65 
76.62 
27.62 

103.16 

0.09 
0.09 
0.18 
8,42 

17,85 
8.42 
6.26 
0.23 
0.11 

41>»7 

4,00 
13.15 
0.26 
3,47 
0,01 
8.17 
0.54 
1,07 
3.57 

33,98 
15.89 
0.00 
2,09 
0.91 

18.89 
0.49 
0.91 
0.00 

-0.03 
1.38 
0.80 
1.85 
0.00 

13.61 
70.62 
26.99 
97.52 

0.08 
0.08 
0.17 
8,14 

17,00 
8.46 
6,53 
0.23 
0,09 

40.61 

4,23 
13.72 
0.20 
3.61 
0.01 
9,05 
0.56 
1,14 
3.9S 

36,30 
16.76 

0.00 
2,10 
0.94 

19.80 
0.56 
1.00 
0.00 

-0.03 
1.53 
0.80 
2.09 
0.00 

14.35 
74.87 
28,01 

102.87 

0.08 
0,09 
0,17 
9.03 

17,63 
8.47 
6.72 
0.23 
0.10 

42.35 

4.35 
14.00 
0,19 
3,75 
0.01 

10,11 
0,57 
1,17 
4,36 

38.33 
17.54 
0.00 
2,12 
0.98 

20.64 
0.66 
1.14 
0,00 

-0,03 
1.77 
0,81 
2.38 
0.00 

15,30 
79.23 
29.27 

108.60 

0,09 
0.09 
0.18 

10,24 
17,85 
8.57 
7,41 
0.23 
0.10 

44.57 

4.06 
11.66 
0.29 
3,73 
0.01 
7.99 
0,54 
1.16 
3.59 

32.75 
16.42 

0.00 
2,29 
0.93 

19.64 
0.43 
0.92 
0.00 

-0.05 
1.30 
0,80 
1,80 
0,00 

14.20 
70.49 
27.51 
97.99 

0.08 
0.09 
0.17 
8.97 

16,81 
8.46 
6.97 
0.23 
0.11 

41.71 

4,17 
12,96 
0.28 
3.86 
0.01 
9,13 
0.56 
1.20 
4.15 

36.03 
17.64 

0.00 
2.29 
0.96 

20.88 
0,51 
1.04 
0.00 

-0.06 
1.49 
0.86 
2.10 
0.00 

15.25 
76.62 
29.10 

106.73 

0.08 
0.09 
0.18 
9.61 

17,52 
8.73 
7.99 
0.23 
0.11 

44.36 

4,31 
13.62 

0,30 
4.03 
0.01 

11,15 
0.58 
1,23 
4,72 

39.65 
19.14 

0,00 
2,33 
1,00 

22,47 
0.69 
1,30 
0,00 

-0,07 
1,91 
0.S9 
2.72 
0.00 

16,78 
84.44 
31.81 

116.26 

0,08 
0.10 
0.18 

10,23 
17,95 
9.54 

10,33 
0.23 
0.13 

48.69 
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Economic gi-o->vih case compurisoiK 

Table B2. Energy consumption by sector and source (continued) 
(quadrillion Btu per year, unless otherwise noted) 

Sector and source 2013 

Projections 

2020 

Low I 
economic {Reference 
growth I 

High 
economic 

growth 

2030 

Low 
economic 

growth 
Reference 

High 
economic 

growth 

2040 

Low 
economic 
growth 

Reference 
High 

economic 
growth 

Total energy consumption 
Liquefied petroleum gases and other',. 
Motor gasoline' 

ofwhidi: E85' 
Jetfuei^" 
Kenasene 
Distillate fuel oil 
Residual fuel oil 
Petrochemical feedstocks 
other petroleum" 

Petroleum and other liquids subtotal. 
Naturalgas 
Natural-gas-to-liquids heatand power,. 
Lease and plant fuel' 
Pipeline natural gas 

Natural gas subtotal 
Metallurgk:al coal 
Other coal 
Coal-to-liquids heat and power 
Net coal coke imports 

Coal subtotal 
Nuclear/uranium" 
Biofuels heat and coproducte 
Renewable energy" 
Liquid hydrogen 
Non-biogenk; municipal waste 
Electricity imports 

Total , 

3.14 
16.36 

0.02 
2.97 
0.01 
8,15 
0.87 
0.74 
3,67 

35.91 
24,46 

0.00 
1.52 
0.88 

26.86 
0.62 

17.41 
0,00 

-0.02 
18,01 
8.27 
0.72 
6.96 
0.00 
0,23 
0.18 

97.14 

3.66 
15,69 
0.03 
3,13 
0,01 
8.46 
0,62 
0.94 
3,68 

36,19 
23.67 
0,00 
1,85 
0.84 

26.36 
0.55 

17.78 
0.00 
0.00 

18,32 
8.42 
0.80 
8.23 
0,00 
0,23 
0.11 

98.67 

3,73 
15.79 
0,03 
3.20 
0.01 
8.95 
0.61 
0.95 
3.82 

37.06 
24.12 
0.00 
1.87 
0.85 

26.85 
0.61 

18,57 
0.00 
0.00 

19.18 
8.42 
O.SO 
8.19 
0,00 
0.23 
0.11 

100.84 

3.76 
15,86 
0.03 
3.26 
0.01 
9,37 
0.64 
0.98 
4.06 

37.95 
24.93 
0.00 
1.85 
0,87 

27.65 
0.65 

18.90 
0.00 
0.01 

19.55 
8,42 
0.81 
8,44 
0.00 
0.23 
0,11 

103.16 

4.00 
13.16 

0.26 
3,47 
0,01 
8.25 
0,63 
1.07 
3.57 

34.15 
24.03 
O.QO 
2.09 
0.91 

27.03 
0.49 

17.91 
0.00 

-0,03 
18.37 
8,46 
0.80 
8.38 
0.00 
0.23 
0,09 

97.62 

4.23 
13.72 
0.20 
3.61 
0.01 
9.13 
0.64 
1.14 
3.98 

36.47 
25.79 
0.00 
2.10 
0.94 

28.83 
0.56 

18.63 
0.00 

-0,03 
19,16 
8.47 
0.80 
8,81 
0,00 
0.23 
0.10 

102.87 

4.35 
14,00 

0.19 
3.76 
0.01 

10,20 
0,66 
1.17 
4.36 

38.50 
27.77 
0,00 
2.12 
0.98 

30.88 
0,66 

18.99 
0,00 

-0.03 
19,61 
8.57 
0.81 
9.79 
0.00 
0.23 
0.10 

108.60 

4.06 
11.66 
0.29 
3.73 
0.01 
8.07 
0.63 
1.16 
3.59 

32.92 
25.39 

0.00 
2.29 
0.93 

28.61 
0.43 

17.72 
0.00 

-0.05 
18.10 
8,46 
0.80 
8.77 
0.00 
0,23 
0.11 

97.99 

4,17 
12.96 
0,28 
3.86 
0,01 
9.21 
0,65 
1,20 
4.15 

36.21 
27.25 
0,00 
2.29 
0.96 

30.50 
0.51 

18.56 
0.00 

-0,06 
19.01 
8.73 
0.86 

10,09 
0.00 
0.23 
0,11 

106.73 

4.31 
13.62 
0.30 
4.03 
0,01 

11.23 
0.68 
1.23 
4.72 

39.84 
29.37 

0.00 
2.33 
1.00 

32.70 
0.69 

19.25 
0.00 

-0.07 
19.87 
9.54 
0.89 

13.05 
0.00 
0.23 
0.13 

116.26 

Energy use and related statistics 
Delivered energy use 71.17 72.21 73.84 
Totai energy use 97.14 98.67 100.84 
Ethanol consumed in motor gasoline and E85 1.12 1.12 1.12 
Population (millions) 317 333 334 
Gross domestic product (billion 2009 dollars). 15,710 17,747 18,801 19,590 21,224 23,834 26,146 25,763 29,898 34.146 
Carbon dioxide emissions {million metric tons) 5,405 5,343 5,499 5,631 5.210 5.514 5,791 5.160 5,649 5.979 

75.62 70,52 74.87 79.23 70.49 76.62 84.44 
103.15 97.52 102,87 108.50 97.99 105.73 116.25 

1,13 1,12 1,12 1.14 1.16 1,27 1.34 
335 354 359 363 371 380 390 

'Includes wood used for residential heating. See TaDle A4 and/or Table A17 for estimates of nonmadteted renewatrie energy consumption for geothennal heal pumps, solar 
thennal water healing, and electricity generation from wind and solar photovoltaic sources, 

'includes ethanol and ethers blended Into gasoline, 
'Excludes ethanol. indudes ccHitmercial sector consumph'on of wood and wood waste, landfill gas, municipal waste, and other blomsss for comtiined heat and power. See 

Table A5 and/or Table Al 7 for estimates of nonmarketed renewable energy consumplion tor solar thermal water heating and electricity generation from wind and solar 
pholovoltalc sources, 

'Includes energy (or comtiined heat and pcwer planls that have a non-regulatory status, arrf small owsiie genetffling systems, 
'Includes ethane, natural gasoline, and reAnery olefins, 
'includes petroleum cofce, asphalt, road oil, Iut>f1cants, still gas, and miscellaneous petroleum products, 
'Represents nalural gas used in well, field, and lease operations, in natural gas processing plant machinery, and for liquefaction In export facilities. 
'indudes consumption of energy produced from hydroelectric, wood and wood waste, municipal waste, and other biomass sources. Excludes ethanol in motor gasoline. 
'E85 refers to a blend of 85 percent ethanol (renewable) and 15 percent motor gasoline (nonrenewable). To address cold starting issues, the percentage of elhanol 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 unattributed to the sectors above. 
"Indudes aviation gasdine. petroleum coke, asphalt, road oil, lubricants, still gas, and miscellaneous petroleum products. 

Includes electricity generated for sale to the gnd and for own use from renewable sources, and non-electric energy from renewable sources. Excludes ethanol and 
nonmartteted renewable energy consumption for geothemtal heat pumps, buildings photovoltaic systems, and solar thermal water heaters. 

"Indudes consumption cf energy tjy electtlclty-only and combined hea and power plants that have a regulatory status. 
These values represent ttie eneray obtained from uranium when it is used in light water reactors. The total energy content of uranium Is much larger, but altemative 

processes are required to take advantage of it, 
"Indudes conventional hydroelectric, geothennal, wood and wood waste, biogenic munldpal waste, other biomass. Mind, photovĉ aic, and solar thennal sources. Exdudes 

net electridty imports. 
"Indudes conventional hydroelectric, geothermal, wood and wood waste, biogenic munldpal waste, other blomass, wind, photovoltaic, and solar thermal sources. Exdudes 

ettianol, net electridty imports, and nonmartteled renewable energy consumption for geothennal heat pumps, buildings photovoltaic systems, and solar thennal water heaters, 
Btu = 6ritist\ thennal unit. 
Note; Includes estimated consumption for petroleum and other liquids. Totals may not equal sum of components due lo Independenl rounding. Data for 2013 are model 

results and may differ from offidal EIA data reports. 
Sources: 2013 consumption based on: U.S. Eneray Inforniation Administration (EIA), Monthly Energy Review, DOE/EIA-0035(2014/11) {Washington, CX̂, November 

2014), 2013 Dopulaiion and gross domestk: product: IHS Economics, Industry and EmfHoyment models, November2014. 2013 carton dio>ade emissions and emission facSors; 
EIA. Monttily Energy fieWeiv. OOE/E1A-0035(2014/11) (Washington. DC, November 2014), Projections: EIA, AEO2015 National Er»ergy Modeling System runs 
LOWMACRO,D021915A, REF2015,D021916A. and HIGHMACRO.D021915A, 
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Economic growth case comparisons 

Table B3. Energy prices by sector and source 
(2013 dollars per million Btu, unless otherwise noted) 

Sector and source 2013 

Prelections 

2020 

Low 
economic 

growth 
Reference 

High 
economic 

growth 

2030 

Low 
ecOTiomic 

growth 
Reference 

High 
economic 

growQi 

2040 

Low 
economic 

growth 
Reference 

High 
economic 

growth 

Residential 
Propane ., 23.3 22,8 23,0 23.1 24.2 24.4 24,6 26,4 26.6 26.9 
Distillate fuel oil 27,2 21.2 21,5 21,7 25.5 26,3 26,9 31.8 32.9 34.2 
Naturalgas 10.0 11.1 11.6 11,9 12.5 12,8 13.4 14.7 15.5 16.6 
Electricity 35.6 37.1 37,8 38.0 38.7 40.0 40.1 41,2 42.4 43.7 

Commercia i 
Propane 20.0 19,2 19,4 19.5 20.9 21.1 21,3 23,7 23.9 24.3 
Distillate ftjel oil 26,7 20.6 21,0 21,1 25.1 25.8 26,4 31.3 32.5 33,9 
Residual fuel oil 22.1 14.1 14.2 14.3 17.8 18.1 18.4 24,0 24.3 24.0 
Naturalgas 8,1 9,1 9.6 9.8 10.3 10,4 10,8 12.1 12.6 13,4 
Electricity 29.7 30.2 31.1 31,6 31.2 32,6 33.1 33.0 34.5 36,3 

Industrial ' ' 
Propane 20.3 19.4 19.6 19.8 21,2 21,5 21.7 24.2 24.5 24,9 
Distillate fuel oil 27,3 20.9 21.2 21.4 25.5 26,1 26.7 31.6 32.7 34.2 
Residual fuel oil 20.0 13.2 13,3 13,4 16,9 17.2 17.6 23.1 23.5 23.1 
Naturalgas* 4.6 5,7 6,2 6,4 6,6 6.8 7.1 8.4 8.8 9,2 
Metallurgical coal 5.5 5.8 5.8 5.8 6.7 6,7 6.7 7.1 7.2 7.3 
Other industrial coal 3,2 3,3 3,3 3.3 3,6 3.6 3.6 3.9 3.9 4.0 
Coal to liquids 
Electricity 20.2 20.7 21,3 21.6 21,6 22.6 23.1 23.5 24.7 26.0 

Transportat ion 
Propane 24,6 23,8 24,0 24.1 25.2 25.5 25.6 27.4 27.6 27.9 
E85' 33,1 30.1 30,4 30,7 28,7 31,2 31,5 33,9 35.4 36,9 
Motor gasoline* 29.3 22.3 22.5 22,6 25.8 26.4 26.7 31.3 32,3 33.5 
Jet fae l* 21.8 15.8 16.1 16.3 20.7 21.3 22,0 27.4 28.3 29.7 
Diesel fuel (distillate fuel oil)* 28,2 22,8 23,1 23,3 27,4 28.0 28.6 33.5 34.7 36,2 
Residual fuel Oil 19.3 11.4 11.7 11.9 15.0 15,4 15.8 19.8 20.3 21.0 
Naturalgas^ 17.6 17.2 17.8 18.2 15.3 15,7 16,5 18.6 19,6 20.7 
Electricaty 28.5 29,3 30.2 31.0 31,5 32.9 33.2 34.5 36.0 37,7 

Electric power^ 
Distillate fuel oil 24.0 18,5 18,8 18,9 22,8 23.6 24,2 29.1 30.2 31,6 
Residual fuel oil 18.9 11.3 11.5 11.5 15.0 15,4 15,7 21,3 21.6 21.3 
Naturalgas 4.4 4,9 5,4 5.6 6,0 6,2 6.6 7.9 8.3 8.7 
Steam coai 2.3 2.3 2.4 2,4 2.7 2.7 2,7 2.9 2.9 3.0 

Average price t o al l users^ 
Pnspane 21.9 20.8 21.1 21.2 22,3 22.6 22,8 24.9 25.2 25.6 
E85 ' 33.1 30.1 30.4 30.7 28.7 31,2 31,5 33.9 35.4 36,9 
Motor gasoline* 29,0 22.3 22,5 22.6 25.8 26.4 26.7 31.3 32.3 33.5 
Je t fue l ' 21.8 15.8 16.1 16,3 20.7 21.3 22.0 27.4 28.3 29.7 
Distillate fuel oil 27.9 22.3 22.6 22.8 26.9 27.6 28.2 33.1 34.2 35.8 
Residual ftjel oil 19.4 12,0 12,2 12,4 15.6 16.0 16.5 21.1 21.5 21.8 
Naturalgas 6.1 7.0 7.5 7,6 8.0 8,2 8,5 10.0 10,5 11.1 
Metallurgical coal 5,5 5.8 5.8 5.8 6.7 6,7 6.7 7.1 7,2 7.3 
Othercoal 2,4 2,4 2.4 2,4 2,7 2.7 2.7 3.0 3,0 3.0 
Coal to liquids 
Electricity 29,5 30,1 30,8 31,0 31.4 32.4 32.7 33,5 34,7 36.0 

Non-renewable energy expendi tures by 
sector (bi l l ion 2013 dol lars) 

Residential 243 244 254 262 255 276 300 277 311 368 
Commercial 177 188 194 197 210 219 226 245 259 277 
Industrial' 224 247 264 279 286 323 356 344 389 454 
Transportation 719 546 565 579 584 638 687 687 791 922 

Total non-renewable e )^nd l tu res 1,364 1,225 1.276 1,317 1.336 1,456 1,569 1,553 1,751 2,011 
Transportation renewable expenditures 1 1 1 1 8 6 6 10 10 11 

Total expendi tures 1,364 1,226 1,277 1,318 1,344 1,462 1,675 1,662 1,761 2.023 
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Eeoiwmic gi'owth ease coiupari.sons 

Table B3. Energy prices by sector and source (continued) 
(nominal dollars per million Btu, unless otherwise noted) 

Sector and source 2013 

Prqjectlwi^ 

2020 

Low 
economic 

growth 
Reference 

High 
economic 

growth 

2030 

Low 
economic 

growth 
Reference 

High 
economic 

grow^ 

2040 

Low 
economic 

growth 
Reference 

High 
economic 

growth 

ResFdentfai 
Propane 23.3 27.6 
Distillate fuel oil 27.2 25.6 
Naturalgas 10.0 13.4 
Electricity 35.6 44.8 

Commercial 
Propane 20.0 23.1 
Distillate fuel oil 26.7 24,9 
Residual fuel oil 22.1 17.0 
Naturalgas 8.1 11.0 
Electricity 29.7 36,5 

(nduetrial' 
Propane 20.3 23,4 
Distillate fuel oil 27.3 25.2 
Residual hiel oil 20.0 15.9 
Naturalgas* 4.6 6.9 
Metellurgioa! coal 5.5 7.0 
Other industrial coal 3.2 4.0 
Coal to liquids 
Electricity 20,2 24.9 

Transportation 
Propane 24.6 28,8 
E85' 33.1 36,3 
Motor gasoline* 29.3 27.0 
Jetfuel' 21,8 19.1 
Diesel fueUdistMlate fuel oil)' 28.2 27.5 
Residual fuel oil 19.3 13.8 
Naturalgas' 17,6 20,7 
Electricity 28.5 35.4 

Electric power" 
Distillate ftjel oil 24.0 22.3 
Residual fuel oil 18.9 13.7 
Naturalgas 4.4 6.0 
Steam coal 2,3 2.8 

26.1 
24.4 
13,2 
42.9 

22,0 
23.8 
16.1 
10.8 
35.3 

22.3 
24,1 
15.1 
7.0 
6.6 
3.8 

26.1 
24.5 
13.4 
42.8 

22.0 
23,8 
16.1 
11.1 
35.6 

22.3 
24.1 
15.2 
7.2 
6.5 
3.8 

41.7 
44.0 
21.6 
66.7 

36.0 
43.3 
30,6 
17.7 
53.8 

36.6 
43.8 
29.1 
11.4 
11.5 
6,2 

32.8 
35,3 
17.1 
53,6 

28,3 
34.6 
24,3 
13.9 
43.7 

28.8 
35.0 
23.1 

9.1 
8.9 
4.8 

31.8 
34.8 
17.2 
51.8 

27,6 
34.1 
23.8 
14.0 
42.8 

28.1 
34,5 
22.7 

9.2 
8.6 
4.7 

66,3 
79.7 
36,9 

103,4 

59.4 
78.6 
60,3 
30.4 
82.8 

60.7 
79.3 
58,0 
21.0 
17.9 

9.7 

43.1 
53.3 
25.1 
68.8 

38,8 
52.6 
39.4 
20.5 
56.0 

39.7 
53.0 
38.0 
14.2 
11.6 
6,3 

41,5 
52,8 
25.6 
67,4 

37.5 
52.3 
37,0 
20.7 
56,0 

38,4 
52.7 
35.7 
14.2 
11.2 

6.1 

24.2 

27.2 

24.3 

27.2 

37,2 

43,5 

30.3 

34.1 

29.8 

33.1 

58.9 

68.8 

40,0 

44,8 

40,2 

43.1 
34.4 
25.5 
18.3 
26,2 
13.2 
20.2 
34,3 

21.3 
13.0 

6.1 
2.7 

34,7 
25.5 
18.3 
26.3 
13.4 
20,6 
35.0 

21,4 
13,0 

6.4 
2,7 

49.5 
44.5 
35.6 
47.2 
25,7 
26.3 
54.3 

39,3 
25.9 
10,4 

4.6 

41.9 
35.3 
28.6 
37.6 
20.6 
21.0 
44.1 

31.7 
20.6 

8.3 
3.6 

40.7 
34.5 
28,4 
37.0 
20.6 
21,3 
42.8 

31.3 
20.3 

8.5 
3.5 

85.1 
78.4 
68.7 
64.1 
49.8 
46,7 
86.6 

72.9 
53.4 
19.8 
7.3 

57.4 
52,4 
45.8 
56.2 
32.9 
31.8 
58.4 

49.0 

35.0 
13.4 
4.7 

56.9 
51,7 
45.9 
55.9 
32.4 
31.9 
58.1 

48.7 
32.8 
13.4 
4.6 
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Ecynjomî : gimt'ih^ca.'ie coiiiparisoiis 

Table B3. Energy prices by sector and source (continued) 
(nominal dollars per million Btu, unless otherwise noted) 

Sector and source 2013 

Projections 

2020 

Low 
economic 

growth 
Reference 

High 
economic 

growth 

2030 

Low 
economic 

growth 
Reference 

High 
economic 

growth 

2040 

Low 
economic 

growth 
Reference 

High 
economic 

grovfth 

Average price t o al l users 
Propane 21,9 25.1 23.9 23.9 38,4 30.3 29,5 62,4 40.9 39.5 
E85 ' 33.1 36.3 34.4 34.7 49.5 41.9 40.7 85.1 57,4 56,9 
Motor gasoline* 29.0 27,0 25,5 25,5 44.5 35.3 34.5 78.4 52.4 51.7 
Je t f ue l ' 21,8 19.1 18.3 18.3 35,6 28.6 28,4 68.7 45.8 45.9 
Distillate fuel oil 27.9 26.9 25.7 25.7 46.4 36.9 36.4 83.0 55.5 55,2 
Residua! fuel Oii 19,4 14.5 13.8 14.0 26,9 21.5 21.3 52.8 34.8 33,6 
Naturalgas 6,1 8.5 8,5 8,6 13.9 11,0 11.0 25.1 17,0 17.1 
Metallurgical coal 5.5 7.0 6.6 6.5 11.5 8.9 8.6 17.9 11.6 11.2 
Othercoal 2 4 2.9 2.8 2,8 4.7 3.7 3.5 7.4 4.8 4,7 
Coal to liquids 
Electricity 29,5 36.4 34.9 35.0 54,0 43,4 42,2 83.9 56.2 55.5 

Nonrenewab le energy expendi tures by 
sector (bi l l ion nominal dollars) 

Residential 243 295 288 296 440 370 387 694 • 504 553 
Commercial 177 227 220 223 362 294 292 614 420 428 
tndusfnaf' 224 298 299 314 493 433 460 863 631 700 
Transportation 719 660 641 654 1,006 855 888 1,724 1.283 1,422 

Total non-renewable expenditures 1,364 1,479 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 expenditures 1,364 1,480 1/149 1/488 2,314 1,980 2,036 3,919 2,8S5 3,120 

includes energy for combined tieat and power plants that have a non-regulatory status, and small on-sile generating syslems. 
Excludes use for lease and plant fuel, 

'£65 refers (o a blend of 85 percent etfianol (renewable) and 15 percent motor gasoline {nonrenewat>le). To address cold starting issues, the percentage of ethanol varies 
seasonally. The annual average ettianoi content of 74 percent is used for this forecast. 

'Sales weighted-average price for all flrades. Includes Federal, Slate, and loc^ taxes, 
'Kerosene-type jel fuel. Includes Federal and State taxes while eiicluding 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 molor vehicle fuel taxes and estimated dispensing costs or charges, 
•includes electricity-only and combined heat and power plants thai have a regulatory status, 
*Wei^ted averages of end-tjse ftjel pnces are derived from the pnces shown in each sector and the corresponding sectoral consumption, 
Btu = British Biermal unit, 
- - = NM applicat>Ie. 
Note: Data for 2013 are model results and may differ from official EIA data reports. 
Sources: 2013 prices for motor gasoline, disflllate fuel oil, and jelfuet are based on pnces in the U.S. Energy Inforniation Administration (EIA), Petroleum Marketing Monthly, 

DOE/EIA-0380{2014/C18) (Washington, DC, August 2014), 2013 residential, commercial, and industrial natural gas delivered prices: EIA, Natural Gas Monthly, 
DOE/El A-0130(2014/07) (Washington, DC. July 2014), 2013 transportation sector natural gas delivered prices are model results, 2013 etedric power sector dislillate and 
residual fuel ol! prices: EIA, Monthly Energy Review, DOE/EIA-0035(2014/11) (WasWngton, DC, Novemt>er2014). 2013 electric power sector natural gas prices: EIA. Hecirtc 
Power Monlfi/y. DOE/EIA-0226, April 2013 and April 2014, Table 4,2, and EIA, State Energy Data Report 2012. DOE/EIA-0214(2012) (Washington, DC. June 2014), 2013 coal 
prices based on; EIA, Quarterty Coal Report, October-Deoemt)er 2013. DOE/E1A-0121(2013/4Q) (Washington. DC. March 2014) and EIA, AEO2015 National Energy Modeling 
System njnREF2015,D021915A, 2013 eledriciW prices: E\A, Monthly Eneigy Review. DOE/EIA-0035(2014/11) (Washington, DC. November 2014). 2013 E85 prices 
derived from monthly prices in the Ciean Cities AltemsAive Fuel Price Report, Projections: EIA, AEO2015 Nalioral Energy Modeling System ains LOWMACRO,£'021915A, 
REF2015,D021915A, and HIGHMACRO.D021915A, 
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Economic growth ease comparisons 

Table B4. Macroeconomic indicators 
(billion 2009 chain-weighted dollars, unless otherwise noted) 

Indicators 2013 

Projections 

2020 

Low 
economic 

growth 
Reference 

High 
economic 
growth 

2030 

Low 
eccmomic 
growth 

Reference 
High 

economic 
growth 

2040 

Low 
economic 
growth 

Reference 
High 

econwitic 
growth 

Real gross domestic product 15,710 17,747 18,801 19,590 21,224 23,894 26,146 26,763 29,898 34,146 
Components of real gross domestic product 

Real consumption 10,700 12,214 12,632 13.285 14,388 16,275 17,804 17,094 20,476 22,973 
Real investment 
Real government spending 
Real exports 
Real imports 

Energy intensity 
(ttiousand Btu per 2909 doilar of GDP) 

Delivered energy 
Total energy 

2,556 
2,694 
2,020 
2,440 

4.53 
6.18 

3,157 
2,926 
2,623 
3,158 

4.07 
5.56 

3,531 
2,985 
2,813 
3,334 

3,93 
5.36 

3,923 
3,039 
2,935 
3,563 

3.66 
5.27 

3,828 
3,130 
4,039 
4,142 

3.32 
4.59 

4,474 
3,286 
4,815 
4,888 

3.13 
4.31 

5,146 
3,423 
5,395 
5,535 

3.03 
4.15 

4,685 
3,441 
5,818 
5,152 

2,74 
3.80 

5,634 
3,691 
7,338 
7,037 

2.56 
3.54 

6,720 
3.943 
9,163 
8.334 

2.47 
3.40 

Price indices 
GDP chain-type price index (2009=1.000).., 
Consumer price index (1982-4=1,00) 

All-urban 
Energy commodities and services 

Wholesale price index (1982=1.00) 
All commodities 
Fuel and power 
Metals and metai products 
Industrial commodities excluding energy. 

Interest rates (percent, nominal) 
Federal funds rate 
10-year treasury note 
AA utility bond rate 

1,07 1.29 1.21 1.20 1.84 1.43 1.38 2.68 1.73 1.65 

2,33 
2.44 

2.03 
2.12 
2,14 
1,96 

0,11 
2.35 
4.24 

2.79 
2.67 

2.38 
2,34 
2.65 
2.36 

5.28 
5.29 
7.73 

2.63 
2.55 

2.25 
2.26 
2.43 
2.22 

3,40 
4,12 
6.15 

2,62 
2.56 

2.27 
2,28 
2,54 
2.24 

3,07 
3.87 
5.35 

4,06 
4.28 

3.46 
3.84 
3.54 
3.36 

6.92 
6.60 
9.23 

3.18 
3.42 

2.71 
3,06 
2,85 
2,61 

3,69 
4.28 
6.33 

3.06 
3.35 

2.64 
3,03 
2,89 
2.54 

3.60 
4.16 
5.59 

6.08 
7.26 

5.21 
6.84 
4.96 
4.81 

7.72 
7.52 

10.34 

3.95 
4.85 

3,39 
4.56 
3,42 
3.12 

4.04 
4.63 
6,71 

3.77 
4.82 

3.32 
4,56 
3,59 
3.04 

3,89 
4.53 
5.69 

Value of shipmente (billion 2009 dollars) 
Non-industrial and service sectors 
Total industrial , 

Agriculture, mining, and constnjction ,, 
Manutecturing 

Energy-intensive 
Non-energy-intensive 

Total shipments 

24,398 27,029 28,468 29,598 31,111 34,968 38,353 34,777 40,814 46,610 
7,004 7,848 8,467 8,967 8,608 9,870 11,081 9,755 11,463 13,786 
1,858 
5.146 
1,685 
3,461 

31,402 

2,135 
5,713 
1,866 
3,847 

34,878 

2,344 
6,123 
1,946 
4,177 

36,935 

2,552 
6,415 
2,006 
4,409 

38,566 

2,165 
6,443 
1,994 
4,449 

39,720 

2,540 
7,330 
2,168 
5,162 

44,838 

2,922 
8,159 
2,331 
5,828 

49,433 

2,257 
7,498 
2,121 
5,377 

44,532 

2,712 
8,751 
2,317 
6,433 

62,277 

3,200 
10,586 
2,607 
7,979 

60,396 

Population and employment (millions) 
Population, vntfi armed forces overseas. 
Population, aged 16 and over 
Population, aged 65 and over 
Employment, nonfemn 
Employment, manufacturing 

317 333 
251 266 

45 56 
136 146 
11.9 11.3 

334 
267 

56 
149 
11.8 

335 
267 

56 
152 
12.2 

354 359 363 371 380 390 
284 288 291 300 307 315 

73 73 73 80 80 81 
153 159 166 160 169 176 
9,7 10.7 11,4 8.4 9.7 10.7 

Key labor indicators 
Labor force (millions) 155 165 166 166 171 174 177 179 185 190 
Non-fami labor productivity (2009=1.00) 1.05 1.16 1.20 1.22 1.38 1,48 1.54 1.59 1,78 1.90 
Unemployment rate (percent) 7.35 5,70 5.40 5.20 5.41 5,03 4.50 4.89 4,85 4.57 

Key indicators for energy demand 
Real disposable personal income 
Housing starts (millions) 
Commercial floorspace (billion square teet). 
Unit sales of light-duty vehicles (millions) 

11,651 13,944 
0.99 1,21 
82,8 88.6 
15.5 16.1 

14,411 
1.69 
89.0 
17.0 

14,900 
2,28 
69,5 
17.8 

17.469 
1.05 
96.8 
15.6 

18,487 
1.66 
98.4 
17.5 

19,806 
2.44 

100.1 
18.3 

21,555 
0.96 

106,0 
15.0 

22,957 24,876 
1.62 2.55 

109.1 112.4 
18.2 19.9 

GDP = Gross domestic product, 
Btu = British thennal unit. 
Sources: 2013: IHS Economics, Industry and Employment models, November 2014, Projections: U,S, Energy Information Administration, AEO2015 National Energy 

Modeling System runs LOWMACRO,D021916A, REF2015,0021915A, and HIGHMACRO, D021915A, 
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Appendix C 

Price case comparisons 

Table Cl. Total energy supply, disposition, and price summary 
(quadrillion Btu per year, unless otherwise noted) 

Supply, disposition, and prices 2013 

Projections 

2020 

Low oil 
price 

Reference 
High oil 
price 

2030 

Low oil 
price 

Reference 
High oil 
price 

2040 

Low oil 
price 

Reference 
High oil 

price 

Production 
Crude oil and lease condensate 15.6 
Natural gas plant liquids 3,6 
Dry natural gas 25.1 
Coal' 20,0 
Nuclear/ uranium^ 8.3 
Conventional hydroelectric power 2,5 
Biomass' 4,2 
Other renewable energy* 2,3 
Other* 1.3 

Total 82.7 

Imports 
Cmde oil 17.0 
Petroleum and other liquids' 4.3 
Naturalgas^ 2.9 
Other imports' 0.3 

Total 24.6 

Exports 
Petroleum and other liquids" 7.3 
Naturalgas'" 1.6 
Coal 2.9 

Totai 11.7 

Discrepancy^' -1.6 

Consumption 
Petroleum and other liquids'* 35.9 
Naturalgas 26.9 
Coal'^ 18.0 
Nuclear/uranium^ 8.3 
Conventional hydroelectric power 2.5 
Biomass'* 2.9 
Other renewable energy* 2.3 
Other" 0.4 

Total 97.1 

Prices (2013 dollars per unit) 
Crude oil spot prices (dollars per barrel) 

Brent 109 
West Texas Intermediate 98 

Natural gas at Henry Hub 
(dollars per million Btu) 3.73 
Coal (dollars per ton) 

at the minemouth'* 37,2 
Goal (dollars per million Btu) 

at the minemouth'" 1.84 
Average end-use'^ 2.50 

Average electricity (cents per kilowatthour)... 10.1 

20.9 
5,3 

28.3 
21,4 

8,4 
2,8 
4.4 
3.2 
0,9 

95.6 

14,7 
5,4 
1.9 
0.1 

22.1 

10,9 
3.1 
2.5 

16.5 

22,2 
5,5 

29.6 
21.7 

8,4 
2.8 
4.4 
3,2 
0.9 

98.7 

13,6 
4.6 
1.9 
0,1 

20.2 

11.2 
4.5 
2.5 

18.1 

25.6 
5.8 

30.9 
21,4 

8,4 
2,8 
4.5 
3.4 
0,9 

103.8 

14.6 
3,8 
1.9 
0.2 

20.4 

16,5 
4.5 
2,4 

23.4 

18.2 
5,4 

31.0 
22,5 

8,5 
2.8 
4.6 
3.5 
0.9 

97.4 

17,0 
5.6 
1.6 
0,1 

24.3 

10.7 
4.0 
3.3 

18.0 

21.1 
5.7 

33,9 
22.5 

8.5 
2.8 
4.6 
3,6 
0.9 

103.7 

15.7 
4.4 
1.6 
0.1 

21.7 

12.6 
6.4 
3.3 

22.4 

26.2 
6.3 

39,1 
23,5 

8.7 
2,8 
4.8 
4,0 
1,0 

116.6 

15,3 
4,2 
1,7 
0.2 

21.4 

21.2 
10,2 
3.0 

34.4 

15.0 
5,0 

32.8 
22.6 

8,5 
2,8 
4.7 
4.1 
0.9 

96.6 

19.2 
5.3 
2.0 
0.1 

26.6 

8.1 
5.0 
3.7 

16.8 

19.9 
5,5 

36,4 
22,6 

8,7 
2,8 
5.0 
4.6 
1.0 

106.6 

18.2 
4.1 
1.7 
0.1 

24.1 

13.7 
7,4 

3,5 
24.6 

20.9 
6.2 

42,2 
25,4 

9,8 
2,8 
5.7 
6.4 
1.0 

120.6 

21,0 
4.0 
2.0 
0.9 

28.0 

24.0 
11.2 

3.3 
38.5 

-0.1 -0.1 -0.1 0.1 0.2 0.2 0.2 0.3 0.3 

37.8 
26.8 
18.9 
8.4 
2.8 
3.0 
3.2 
0.3 

101.2 

58 
52 

4,30 

37.2 

1,85 
2.47 
10.4 

37.1 
26.8 
19,2 
8,4 
2,8 
3.0 
3,2 
0,3 

100.8 

79 
73 

4.88 

37.9 

1,88 
2.54 
10,5 

35,8 
28.0 
19.0 
8.4 
2.8 
3,1 
3.4 
0.3 

100.8 

149 
142 

4.61 

39.8 

1,98 
2.72 
10,5 

37,8 
28.4 
19.1 

8.5 
2.8 
3.1 
3.5 
0,3 

103.6 

69 
63 

5.49 

42.1 

2.11 
2.72 
11.0 

36.5 
28.8 
19.2 

8.5 
2.8 
3.2 
3.6 
0.3 

102.9 

106 
99 

5.69 

43.7 

2.18 
2.84 
11,1 

33.7 
30.2 
20.1 

8.7 
2.8 
3.4 
4,0 
0.3 

103.3 

194 
188 

7,89 

47.4 

2,35 
3,10 
11,8 

38.6 
29.6 
18.8 
8.5 
2.8 
3.3 
4.1 
0.3 

106.1 

76 
72 

7.15 

46.4 

2.31 
2,87 
11,5 

36.2 
30.5 
19,0 
8,7 
2,8 
3.5 
4.6 
0.3 

106.7 

141 
136 

7,85 

49,2 

2,44 
3.09 
11.8 

32,9 
31.8 
21.6 

9.8 
2.8 
4.0 
6.4 
0.4 

109.7 

252 
246 

10.63 

52,7 

2,62 
3.43 
12.9 
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Price case comparisons 

Table Cl. Total energy supply, disposition, and price summary (continued) 
(quadrillion Btu per year, unless otherwise noted) 

Supply, disposition, and prices 2013 

Projections 

2020 

Low oil 
price 

Reference 
High fA\ 
price 

2030 

Low oil 
price 

Reference 
Highdl 

price 

2040 

Low oil 
price 

Reference 
High oil 

price 

Prices (nominal dol lars per unit) 
Cmde oil spot prices (dollars per banel) 

Brent 
West Texas Intermediate 

Natural gas at Henry Hub 
(dollars per million Btu) 
Coal (dollars per ton) 

at the minemouth'" 
Coal (dollars per million Btu) 

at the minemouth'" 
Average end -use " 

Average electricity (cents per Icilowatthour), 

109 
98 

3,73 

37.2 

1.84 
2.50 
10.1 

65 
58 

4,87 

42,1 

2.09 
2.79 
11.7 

90 
83 

5.54 

43,0 

2.14 
2.88 
11,9 

167 
159 

5,18 

44.8 

2,22 
3,06 
11.8 

91 
83 

7.26 

55.7 

2.78 
3.60 
14.5 

142 
133 

7,63 

58.6 

2,92 
3,81 
14.8 

263 
255 

10.72 

64.4 

3.20 
4.22 
16,0 

120 
115 

11.41 

74.0 

3.68 
4.58 
18.4 

229 
220 

12.73 

79.8 

3.96 
5.00 
19.2 

416 
407 

17.57 

87,1 

4.34 
5.67 
21.3 

llndudes waste coal. 
^hese values represent ttie energy ot^lained from uranium when it is used in ligtit water reactors. The total energy content of uranium is much larger, but altemative 

prqcesses are required to take advantage of it. 
Includes gild-connected electricity ttom wood and wood waste; tMcnnass, such as com, used for liquid fuels production; and non-electric energy demand from wood. Refer to 

TableA17fordet£dls, 
^Includes gnd-connecled electricity from landfill gas; biogenic municipal waste; wind; photovoltaic and solar tfiermal sources; and non-electric energy from renewable sources, 

such as active and passive solar systems. Excludes electndty Imports using renewable sources and nonmari<eted renewable energy. See Table A17 for selected nonmari<ete<J 
residential and commwcial renewalSe energy data, 

"indudes non-biogenic munldpal waste, liquid hydrogen, methane^, and some domestic inputs to refineries, 
'includes imports of finished petroleum products, unfinished oils, alcohols, ethers, blending components, arxl renewable fuels such as eltianol. 
'Indudes imports of liquefied natural gas that are later re-exported. 
'Indudes coal, coal coke (net), and electridty (net). Exdudes Imports of fuel used in nudear power plants, 
'Indudes cmde oil, petroleum products, ethanol, and biodiesel, 
"Indudes re-exported liquefied natural gas, 

Balandng item, indudes unaccounted for supply, losses, gains, and net storage withdrawals. 
"Estimated consumpticm. Includes petroleum-derived ftjels and non-petroleum derived fuels, such as ettianot and biodiesel, and coal-based synthetic liquids. Petroleum 

coke, which is a sd&d, is induded. Also induded are hydrocarijon gas liquids and crude oil consumed as a fuel. Refer lo Table A17 for detailed renewatMe liquid fu^s 
consumpUon, 

Excludes coal converted to coal-b>ased synthetic liquids and natural gas. 
"Includes grid-connected electricily from wood and wood waste, non-eledric energy from wood, and biofuels heat and copnaducts used in Bie production of liquid fuels, but 

exdudes the energy content ofthe liquid fuels. 
'indudes non-bLogenic munldpal waste, liquid hydrogen, and nel electridty imports, 
"indudes reported prices for both open mancet and captive mines. Prices weighted by production, whidi differs from average minemouth prices publi^ed in EIA data reports 

where il is weighted by reported sales. 
Prices weighted by consumpSon; weighted average exdudes e^^rt free-alongside-ship (fa.s.) prices, 

Blu = British thermal unit. 
Note: Totals may not equal sum of components due to independent raunding. Data for 2013 are modal results and may dilfer from offidal EIA data reports. 
Sources: 2013 nalural gas supF^y values: U,S, Energy Informaton Administration (EIAI, Natural Gas Monthly. DOE/El A-0130(2014A)7} (Washington, oC, July 2014). 2013 

coal minemouth and d^ivered coal prices: EIA, Annual Coal Report 2013, DOE/EIA-0584(2013) (Washington, DC, January 2015), 2013 jsetroleum supply values: EIA, 
Petroleum Suf^y Annual 2013. DOE/EIA-0340(2013)/1 (Washington, DC, September 2014), 2013 cmde oil spot prices and natural gas spot price at Henry Hub: Thomson 
Reuters, fflner2013 coal values: Q(^rferfyCoa/RMi0ff.OciOter-Decem£rer20f3.OOE/E(A-0121(2013/4Q) Washington, DC. Man::h 2^ Other 2013 values: EIA. 
Monthly Energy Review, DOE/EIA-0035(2014/11) (V/ashington, DC, Novemt>er 2014), Projections: EIA, AEO2015 National Energy Modeling System mns 
LOVfl'R!CE,D621915A, REF2015.D021915A, and HIGHPRICE-D021915A-
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Price ca.se comparisons 

Table C2. Energy consumption by sector and source 
(quadrillion Btu per year, unless otherwise noted) 

2013 

Projections 

2020 

Lowell 
price 

Reference High oil 
price 

2030 

Lowdl 
pice Reference High oil 

P'lce 

2040 

Low oil 
price Reference High oil 

price 

Energy consumption 

Residential 
Propane 0.43 0.33 
Kerosene 0.01 0.01 
Distillate fuel oi! 0.50 0.42 

Petroleum and oUier liquids subtotal 0.93 0.76 
Natural gas 5.05 4,65 
Renewable energy' 0.58 0,37 
Electricity 4.75 4,87 

Delivered energy 11.32 10.65 
Electricify related losses 9,79 9.75 

Total 21.10 20.40 

Commercial 
Prt^ane 0.15 0,17 
Motor gasoline^ 0.05 0.05 
Kerosene 0.00 0,00 
Distillate fuel oil 0.37 0,36 
Residual fiiel oil 0.03 0.08 

Petroleum and other liquids subtotal 0.59 0.66 
Natural gas 3.37 3.33 
Coal 0.04 0,05 
Renewable energ/ 0,12 0,12 
Electricity 4,57 4.83 

Delivered energy 8.69 8.98 
Electricity related losses 9.42 9.66 

Total 18.10 18.64 

Industrial' 
Liquefied petroleum gases and other^ 2.51 3.24 
Motor gasoline^ 0.25 0,26 
Distillate fuel oil 1.31 1,39 
Residual fuel oil 0.06 0,13 
Petrochemical feedstocks 0.74 0.97 
Other petnileum' 3,52 3.73 

Petroleum and other liquids subtotal 8.40 9.72 
Naturalgas 7.62 8.20 
Natural-gas-to-liquids heat and power 0.00 0,00 
Lease and piantfue^ 1.52 1,67 

Natural gas subtotal 9.14 9.87 
Metallurgical coal 0.62 0.58 
other industrial coal 0,88 0,92 
Coal-to-liquids t>eat and power 0.00 0.00 
Net coal coke imports -0.02 0.00 

Coal subtotal 1.48 1.50 
Biofuels heat and coproducts 0.72 0,82 
Renewable energy* 1.48 1.55 
Electricity 3,26 3,75 

Delivered energy 24.48 27.21 
Electridty related losses 6.72 7.51 

Total 31.20 34.72 

0.32 
0.01 
0.40 
0.73 
4.63 
0.41 
4.86 

10.63 
9,75 

20.38 

0,16 
0.05 
0,00 
0.34 
0.07 
0.62 
3.30 
0.05 
0.12 
4.82 
8.90 
9.68 

18.58 

3.20 
0.26 
1.42 
0.10 
0.95 
3.67 
9.61 
8.33 
0,00 
1,87 

10,20 
0.61 
0.93 
0.00 
0.00 
1,54 
0.80 
1.53 
3.74 

27.42 
7.51 

34.93 

0.31 
0.01 
0.36 
0.68 
4.64 
0.53 
4.81 

10.66 
9.58 

20.25 

0,15 
0,04 
0,00 
0,29 
0.05 
0.54 
3,33 
0,05 
0.12 
4.80 
8.84 
9,57 

18.41 

3.28 
0,27 
1,39 
0,09 
0.98 
3.95 
9.96 
8.50 
0.00 
1.98 

10.48 
0.65 
0.97 
0.00 
0.01 
1.63 
0,80 
1,59 
3,98 

28.43 
7,93 

36.36 

0,29 
0.01 
0,33 
0.63 
4.53 
0.32 
5.10 

10.58 
9.94 

20.62 

0.18 
0.06 
0.00 
0.33 
0.08 
0.66 
3,43 
0,05 
0.12 
5,21 
9.46 

10.14 
19.60 

3.79 
0.25 
1.37 
0.17 
1.15 
3.88 

10.61 
8,56 
0.00 
1,75 

10,30 
0,55 
0.94 
0.00 

-0.03 
1.46 
0.81 
1.61 
4.02 

28.81 
7.83 

36.64 

0.28 
0.01 
0.31 
0.59 
4.52 
0.38 
5.08 

10.67 
9.91 

20.48 

0,17 
0.05 
0,00 
0,30 
0.07 
0.60 
3.43 
0,05 
0.12 
5.19 
9.38 

10.13 
19.52 

3.72 
0,25 
1,36 
0,13 
1.14 
3,83 

10.44 
8.65 
0.00 
2.10 

10.75 
0,56 
0.96 
0.00 

-0.03 
1.48 
0.80 
1.59 
4.04 

29.10 
7.88 

36.98 

0.26 
0.00 
0.28 
0.54 
4.43 
0.46 
4.97 

10.42 
9.74 

20.16 

0.16 
0.05 
0.00 
0.26 
0.05 
0,52 
3,29 
0,05 
0.12 
5.11 
9.09 

10.01 
19.10 

3.72 
0.26 
1.33 
0.11 
1.13 
3,96 

10,52 
8,82 
0.16 
2,94 

11,92 
0.61 
1.04 
0.68 

-0.03 
2.29 
0.81 
1.61 
4,21 

31.36 
8,25 

39.61 

0.26 
0.00 
0.27 
0.53 
4.35 
0.28 
5,48 

10.63 
10.38 
21.01 

0,20 
0.06 
0.01 
0,32 
0.09 
0.67 
3.75 
0.05 
0.12 
5.70 

10.29 
10.80 
21.09 

3.78 
0,24 
1.36 
0.18 
1,19 
4.03 

10.79 
8.50 
0.00 
1.80 

10.30 
0.48 
0.95 
0.00 

-0.06 
1.38 
0,80 
1.61 
4.00 

28.86 
7.58 

36.44 

0,25 
0,00 
0.24 
0.49 
4.31 
0,35 
5.42 

10.57 
10,33 
20.91 

0.18 
0.06 
0.00 
0.27 
0.06 
0,58 
3.71 
0.05 
0.12 
5.66 

10.12 
10.80 
20.92 

3,67 
0,25 
1,35 
0,13 
1,20 
3,99 

10.59 
8.90 
0.00 
2.29 

11.19 
0.51 
0.99 
0.00 

-0.06 
1.44 
0.86 
1.63 
4,12 

29.82 
7.85 

37.68 

0.23 
0.00 
0.21 
0.45 
4.20 
0.45 
5.25 

10.34 
10.30 
20.64 

0.16 
0,05 
0.00 
0.23 
0.05 
0.50 
3.53 
0,05 
0.12 
5.54 
9.73 

10.87 
20.60 

3.76 
0.24 
1.28 
0.12 
1,16 
4.06 

10.62 
9.29 
0,96 
3.31 

13,55 
0.58 
1.13 
1.97 

-0.05 
3.63 
0.98 
1.81 
4.35 

34.96 
8.54 

43.48 
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Price ease comparisons 

Table C2. Energy consumption by sector and source (continued) 
(quadrillion Btu per year, unless otherwise noted) 

2013 

Projections 

2020 

Low oil 
price 

Reference 
High oil 

price 

2030 

Low oil 
price 

Reference 
High oil 

price 

2040 

Low oil 
price 

Reference 
High tA\ 

price 

Transportation 
Propane 0.05 
Motor gasoline^ 15.94 

of which: £85* 0-02 
Jetfuel'"' 2-80 
Distillate fuel o i l " 6.50 
Residual fuel oil 0.57 
other petnaleum" 0.15 

Petroleum and other liquids subtotal 26.00 
Pipeline fuel natural gas 0,88 
Compressed / liquefied natural gas 0.05 
Liquid hydrogen 0,00 
Electricity 0.02 

Delivered energy 26.96 
Electricity related losses 0.05 

Total 27.01 

Unspecified sector" 4).27 

Delhrered energy consumption for all 
sectors 

Liquefied pe^oleum gases and other* 3,14 
Motor gasoline^ 16.36 

of which: E85* 0.02 
Jetfuel'" 2.97 
Kerosene 0.01 
Distillate fuel oil 8,10 
Residual fuel oil 0.65 
Petrochemical feedstocks 0,74 
other petroleum" 3,67 

Petroleum and other liquids subtotal 36,65 
Natural gas 16.10 
Natural-gas-to-liquids heat and power 0.00 
Lease and plant fuel^ 1.52 
Pipeline natural gas 0.86 

Natural gas subtotal 18.50 
Metallurgical coal 0.62 
othercoal 0.92 
Coal-to-liquids heat and power 0.00 
Net coal coke imports -0.02 

Goal subtotal 1.52 
Biofuels heat and coproducts 0.72 
Renewable energy" 2.18 
Liquid hydrogen 0.00 
Electricity 12.60 

Delivered energy 71.17 
Electricity related losses 25.97 

Total 97.14 

Electric power^° 
Distillate ftjel oil 0,05 
Residual ftjel oil 0,21 

Pefroleum and other liquids subtotal 0.26 
Natural gas 8.36 
Steam coal 16.49 
Nuclear/uranium" 8.27 
Renewable energy''* 4,78 
Non-biogenic municipal waste 0,23 
Electricity imports 0.18 

Total 38.57 

0,04 
15.94 
0,02 
3.02 
7.27 
0.35 
0.16 

26.78 
0.83 
0.06 
0.00 
0.03 

27.70 
0.06 

27.76 

0.04 
15,35 
0,03 
3.01 
7.35 
0,35 
0.16 

26,27 
0.85 
0.07 
0,00 
0.03 

27.22 
0.06 

27.29 

0,06 
13.98 
0.19 
2.97 
7.26 
0.35 
0,16 

24.79 
0,89 
0.39 
0.00 
0,03 

26.10 
0.07 

26.17 

0,05 
14,31 
0.14 
3.42 
7.84 
0.36 
0.16 

26.13 
0.90 
0,06 
0.00 
0.04 

27.13 
0.08 

27.21 

0.05 
13.30 

0.20 
3,40 
7.76 
0.36 
0.16 

25.03 
0.94 
0.17 
0.00 
0,04 

26.18 
0.08 

26.27 

0.07 
11,44 
0,52 
3.37 
6.88 
0.36 
0.16 

22,28 
1.04 
1,31 
0.00 
0.05 

24.68 
0,10 

24.78 

0.05 
14.18 
0,16 
3,65 
8.44 
0.36 
0.16 

26.84 
0.91 
0,06 
0.00 
0,05 

27.87 
0.10 

27.98 

0.07 
12.55 
0.28 
3.64 
7.97 
0.36 
0.16 

24.76 
0.96 
0.71 
0.00 
0.06 

26.49 
0.12 

26.61 

0.09 
10,54 
0.76 
3.61 
6.68 
0.36 
0.16 

21.46 
1.07 
2.47 
0.00 
0.08 

25.08 
0,16 

26.24 

-0.33 -0.34 -0.3S -0.37 -0.37 -0.31 -0.41 -0.38 -0.29 

3.78 
16.38 
0.02 
3.20 
0.01 
8.80 
0.57 
0,97 
3.89 

37.59 
16,24 
0.00 
1.67 
0.83 

18,73 
0.58 
0.97 
0.00 
0.00 
1.55 
0,82 
2.04 
0,00 

13.48 
74.22 
26,98 

101.20 

0.09 
0.08 
0,17 
8.07 

17.37 
8,42 
6,08 
0.23 
0,11 

40.46 

3.73 
15.79 
0,03 
3.20 
0.01 
8,86 
0.53 
0.95 
3.82 

36.89 
16,32 
0.00 
1.87 
0,85 

19,05 
0.61 
0.98 
0,00 
0.00 
1,59 
0.80 
2.06 
0,00 

13.45 
73.84 
27.00 

100.84 

0.09 
0.08 
0,17 
7.80 

17,59 
8,42 
6,13 
0,23 
0,11 

40.46 

3.79 
14.41 

0.19 
3.15 
0.01 
8.66 
0.50 
0,98 
4.11 

35,61 
16,86 
0,00 
1,98 
0.89 

19.73 
0.65 
1.02 
0.00 
0.01 
1.67 
0.80 
2,23 
0.00 

13.63 
73.68 
27.16 

100.84 

0,09 
0,09 
0.17 
8.28 

17.33 
8,42 
6,24 
0.23 
0,11 

40.78 

4.31 
14,74 

0,14 
3,62 
0.01 
9,18 
0,61 
1.15 
4,04 

37,66 
16.57 

0,00 
1,75 
0.90 

19.21 
0.55 
0.99 
0.00 

-0.03 
1.51 
0.81 
2.05 
0.00 

14.37 
76.61 
27,99 

103.60 

0,08 
0.09 
0.18 
9.21 

17,58 
8,46 
6.59 
0,23 
0,10 

42.36 

4,23 
13.72 

0.20 
3.61 
0.01 
9.05 
0.56 
1.14 
3,98 

36.30 
16,76 

0,00 
2.10 
0.94 

19.80 
0.56 
1,00 
0.00 

-0.03 
1.53 
0.80 
2,09 
0.00 

14.35 
74.87 
28.01 

102.87 

0,08 
0,09 
0.17 
9.03 

17.63 
8.47 
6.72 
0.23 
0.10 

42.36 

4,21 
11.84 

0.52 
3.57 
0.01 
8.14 
0.52 
1,13 
4,12 

33.54 
17.84 
0,16 
2.94 
1.04 

21.99 
0.61 
1.09 
0.68 

-0,03 
2.34 
0.81 
2,22 
0.00 

14.34 
76.24 
28.09 

103.34 

0.08 
0,09 
0.17 
8.25 

17.77 
8,67 
7,22 
0,23 
0,12 

42.43 

4.29 
14.60 
0.16 
3.88 
0.01 
9.63 
0.63 
1,19 
4.19 

38.43 
16.67 
0.00 
1,80 
0.91 

19.37 
0.48 
1.00 
0.00 

-0.06 
1.42 
0.80 
2.01 
0.00 

15.23 
77.25 
28.86 

106.11 

0.08 
0.11 
0.19 

10.19 
17.41 
8.52 
7.46 
0.23 
0,11 

44.09 

4,17 
12,96 

0,28 
3.86 
0.01 
9.13 
0.56 
1.20 
4.15 

36.03 
17.64 
0.00 
2.29 
0,96 

20.88 
0,51 
1.04 
0,00 

-0.06 
1.49 
0.86 
2.10 
0.00 

15.25 
76.62 
29.10 

106.73 

0,08 
0,09 
0,18 
9.61 

17.52 
8.73 
7.99 
0.23 
0.11 

44.36 

4.25 
10.91 

0.76 
3.83 
0.01 
7.81 
0.53 
1.16 
4.22 

32.73 
19.48 

0.96 
3,31 
1.07 

24,81 
0.58 
1,18 
1,97 

-0.05 
3.68 
0.98 
2.38 
0.00 

15.21 
79.80 
29.87 

109.67 

0.08 
0.09 
0.18 
7.02 

17.88 
9.78 
9.85 
0.23 
0.15 

46.08 
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Price- case comparisons 

Table C2. Energy consumption by sector and source (continued) 
(quadrillion Btu per year, unless otherwise noted) 

2013 

Projections 

2020 

Low oil 
price 

Reference High oil 
price 

2030 

Lowdl 
price Reference High dl 

price 

2040 

Low oil 
price Reference High oil 

price 

Total energy consumpt ion 
Liquefied petroleum gases and other' 3.14 3.78 
Motor gasoJine* 16.36 16,38 

Ofwhich: £85" 0,02 0.02 
Jetfuel ' ' " 2.97 3.20 
Kerosene 0.01 0.01 
Distillate ftjel oil 8.15 8.88 
Residual ftjel oil 0.87 0.65 
Petrochemical feedstocks 0.74 0.97 
other petro leum" 3.67 3.89 

Petroleum and otherl iquids subtotal 35.91 37.77 
Naturalgas 24.46 24.31 
Natural-gas-to^iquids heat and power 0.00 0,00 
Lease and plant fuel ' 1.52 1,67 
Pipeline natural gas 0.88 0.83 

Natural gas subtotal 26.86 26,81 
Metallurgical coal 0.62 0.58 
o thercoa l 17.41 18.34 
Coal-to-liquids heat and power 0.00 0.00 
Net coal coke imports -0.02 0.00 

CoaJ subtotal 18.01 18.92 
Nuc lea r /u ran ium" 8.27 6.42 
Biofuels heatand coproducts 0.72 0.82 
Renewable energy" 6.96 8.12 
Liquid hydrogen 0.00 0,00 
Non-biogen'ic municipal waste 0.23 0.23 
Electricity imports 0.18 0,11 

Total 97.14 101.20 

Energy use and related stat is t ics 
Delivered energy use 71,17 74.22 
Total e n e ^ y u s e 97.14 101,20 
Ethanol consumed in motor gasoline and ESS 1.12 1,16 
Population (millions) 317 334 
Gross domestic pnxluct (billion 2009 dollars). 15,710 18,742 
Carbon dioxide emissions (million metric tons) 5,405 5,523 

3,73 
15,79 
0,03 
3,20 
0.01 
8.95 
0.61 
0.95 
3.82 

37.06 
24.12 

0.00 
1.87 
0.85 

26.85 
0,61 

18.57 
0.00 
0.00 

19.18 
8.42 
0.80 
8.19 
0.00 
0.23 
0.11 

100.84 

73.84 
100.84 

1.12 
334 

18,801 
5.499 

3.79 
14.41 
0.19 
3.15 
0.01 
8,75 
0,59 
0,98 
4.11 

35.79 
25.14 

0.00 
1.98 
0.89 

28.02 
0,65 

18.35 
0.00 
0,01 

19.00 
8.42 
0.80 
6.47 
0.00 
0,23 
0,11 

100.84 

73,68 
100,84 

1,13 
334 

18,798 
5,441 

4,31 
14,74 
0,14 
3,62 
0.01 
9.27 
0.70 
1.15 
4.04 

37,84 
25.78 
0.00 
1.75 
0.90 

28,43 
0,65 

18,57 
0.00 

-0.03 
19,09 
8,46 
0.81 
8,64 
0.00 
0.23 
0.10 

103.60 

76.61 
103.60 

1.11 
359 

23.963 
5,585 

4.23 
13.72 
0.20 
3,61 
0.01 
9.13 
0.64 
1.14 
3.98 

36,47 
25,79 
0.00 
2.10 
0,94 

28,83 
0,56 

18,63 
0.00 

-0.03 
19.16 
8,47 
0.80 
8,81 
0.00 
0.23 
0,10 

102.87 

74,87 
102,87 

1.12 
359 

23.894 
5,514 

4,21 
11.84 
0.52 
3,57 
0,01 
8,23 
0.61 
1,13 
4.12 

33.72 
26,09 
0,16 
2.94 
1,04 

30.24 
0.61 

18.86 
0,68 

-0.03 
20.11 
8.67 
0.81 
9.44 
0.00 
0.23 
0,12 

103.34 

75.24 
103.34 

1.17 
359 

23.844 
5,461 

4.29 
14.60 
0,16 
3,88 
0,01 
9.71 
0.74 
1.19 
4.19 

36.61 
28.86 

0,00 
1.80 
0,91 

29.56 
0.48 

18.40 
0.00 

-0.06 
18.83 
8.52 
0,80 
9.46 
0,00 
0,23 
0,11 

108.11 

77.25 
108,11 

1,12 
380 

29.885 
5.671 

4.17 
12.96 
0.28 
3.86 
0,01 
9.21 
0,65 
1.20 
4.15 

36,21 
27.25 

0.00 
2,29 
0.96 

30.50 
0.51 

18.56 
0.00 

-0.06 
19.01 
6.73 
0.86 

10.09 
0,00 
0,23 
0.11 

106.73 

76.62 
105,73 

1,27 
380 

29.898 
5,549 

4,25 
10,91 
0.76 
3.83 
0.01 
7.90 
0.62 
1.16 
4.22 

32.91 
26.50 
0,96 
3.31 
1,07 

31.83 
0.58 

19.06 
1.97 

-0.05 
21.56 

9.78 
0.98 

12.23 
0.00 
0.23 
0.15 

109.67 

79.80 
109.67 

1.28 
380 

29,760 
5,584 

'Includes wood used for residential heating, 8e© Table A4 and/or Table A17 for estimates of nonmarketed renewable energy consumpBon for geothermal heal pumps, solar 
thennal water heating, and eleciridty generation from wind and sdar photovoltaic sources. 

^Includes ethanol and ethers blended into gasoline, 
^Excludes ethanol. Includes commercial sector consumplion of wood and wood waste, landfill gas, municipal waste, and other biomass for combined heat and power. See 

TaWe A5 and/or Table A17 for estimates of nonmarketed renewable energy consumption for solar thennal water heating and electricity generation from wind and solar 
photovoltaic sources. 

"̂ Includes energy for combined heat and power plants that have a non-regulatory status, and small on-site generating systems, 
'includes ethane, natural gasoline, and refinery olefins, 
'Includes petroleum coke, asphalt, mad oil, lubricants, still gas, and miscellaneous ()etrolBtjm products. 
^Represents natural gas used In well, field, and lease operations, In natural gas processing plant machinery, and for liquefaction in export facilities, 
'indudes consumption of energy produced from hydroelectric, wood and wood waste, municipal waste, and other biomass sources. Excludes ethanol in motor gasoline, 
*Ee5 refers to a t^end of 65 percent ethanol (renewable) and 15 percent motor gasoline (nonrenewatrie). To address cold starting Issues, the percentage of etfianol varies 

seasonally. The annual average ethanol content of 74 percent Is used for this forecast, 
"Includes only kerosene type, 
"Diesel fuel for orv and off- road use, 
^'Includes aviaGon gasoline and lubncanls, 
'•Represents consumption unattributed to the sectors above, 
I'inciudes avIaGon gasoline, petroleum coke, asphalt, road oil, lubricants, still gas, and miscellaneous petroleum products, 
"includes electricity generated for sale to the gnd and for own use from renewable sounds, and non-electric energy trcHn renewable sources. Excludes ethane^ and 

nonmarketed renewable energy consumption for geolhennal heat pumps, buildings photovoltaic systems, artd solar thennal water heaters. 
''Includes consumplion of enwgy by electricfty-only and combined heat and power plants that have a regulatory status. 
"These vaUJes represent the energy obtained from urarHum when it is used In light water reactors. The total energy content ot Ufanium is much larger, but aKerria^ve 

pn>cesses are required to take advantage or it 
'Includes conventional hydroelectric, geothennal, wood and wood waste, biogenic municipal waste, other biomass, wind, photovolt^c, and solar thermal sources. Excludes 

net electricity Imports, 
'Includes conventional hydroelectric, geothennal, wood and wood waste, biogenic municipal waste, other biomass, wind, photovoltaic, and solar thermal sources. Excludes 

etfianol, net electricity imports, and nonmariteted renewatile energy consumption for geothermal heal pumps, buildings photovoltaic systems, and solar thennal water heaters. 
Btu = British thennal unit 
Note: Includes estimated consumption for petroleum and other liquids. Totals may not equal sum of components due to independenl rounding. Data for 2013 are model 

results and may differ from official EIA data reports. 
Sources: 2013 consumption based on: U,S, Energy Infonnation Administration (EIA), MontWy Energy Review, DOE-EIA-0035(2014/11) (Washington. DC, November 

2014). 2013populatlc»iendgrossdomestk;productlHSEconomics,lndustiy and Employment models. November 2014. 2013carbondoxideemissk)nsand emission factors: 
EIA, WoniWy Energy Revieiv, K)E/EIA-0035(2014/11) (Washington, DC, November 2014), Projections: EIA, AEO2015 National Energy Modeling System njns 
LOWPRICE,D021915A, REF2015,D021915A, and H1GHPRICE,D021915A. 
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Price case comparisons 

Table C3, Energy prices by sector and source 
(2013 dollars per million Btu, unless otherwise noted) 

2013 

Projections 

2020 

Low oil 
price 

Reference 
High oil 

price 

2030 

Low oil 
price 

Reference 
High oil 

price 

2040 

Low oil 
Price 

Reference 
High oil 
price 

Residential 
Propane 23.3 
Distillate ftjel oil 27.2 
Naturalgas 10.0 
Electricity 35,6 

Commercial 
Propane 20.0 
Distillate ftiel oil 26.7 
Residual fuel oil 22,1 
Natural gas 8,1 
Electricity 29,7 

industrial' 
Propane 20.3 
Dislillate fuel oil 27,3 
Residual fuel oil 20.0 
Natural gas^ 4.6 
Metallurgical coal 5.5 
other industrial coal 3.2 
Coal to liquids 
Electricity 20.2 

Transportation 
Propane 24.6 
E85^ 33.1 
Motor gasoline* 29.3 
Jetfuel* 21.8 
Diesel fuel (distillate fuel oil)* 28.2 
Residual fuel oil 19.3 
Natural gas^ 17,8 
Electricity 28,5 

Electric power* 
Distillate fuel oil 24,0 
Residual fuel oil 18,9 
Natural gas 4.4 
Steam coal 2.3 

Average price to all users" 
Propane 21,9 
E85* 33.1 
Motor gasoline* 29.0 
Jetfuel* 21.8 
Distillate ftiel oil 27.9 
Residual fuel oil 19,4 
Natural gas 6,1 
Metallurgical coal 5.5 
Othercoal 2.4 
Coal to liquids 
Electricity 29,5 

Non-renewable energy expenditures by 
sector (billion 2013 dollars) 

Residential 243 
Commercial 177 
IndusWal̂  224 
Transportation 719 

Totai nonrenewable expenditures 1,364 
Transportation renewable e>^nditures 1 

Total expenditures 1.364 

21,2 
17.5 
11,1 
37.3 

17,2 
16.9 
11.0 

9.1 
30.8 

17,3 
17.1 
10,2 
5,6 
5.8 
3.3 

--
20.9 

22.2 
28,4 
19,2 
12.1 
19.1 
8.7 

17,8 
29.8 

14.7 
8.3 
4,9 
2.3 

19.0 
28.4 
19.2 
12.1 
18.6 
9,3 
6,9 
5.8 
2.4 

.-
30,4 

248 
190 
236 
481 

1,155 
1 

1,155 

23.0 
21.5 
11.6 
37.8 

19,4 
21.0 
14,2 

9.6 
31,1 

19.6 
21,2 
13,3 
6.2 
5.8 
3.3 

--
21,3 

24.0 
30,4 
22.5 
16.1 
23.1 
11.7 
17,8 
30,2 

18,8 
11,5 

5,4 
2,4 

21,1 
30.4 
22.5 
16.1 
22.6 
12,2 

7.5 
5.8 
2.4 

. . 
30.8 

254 
194 
264 
565 

1.276 
1 

1,277 

26.6 
34,6 
11,3 
38,3 

23,9 
34,1 
24.4 

9.3 
31.3 

24.5 
34.3 
23.5 

5,8 
6,0 
3.5 

--
21.3 

27.6 
36.6 
34.4 
28.9 
36,3 
21.0 
18.8 
30.2 

31.8 
21.7 

5.1 
2,6 

25,3 
36.6 
34.4 
28.9 
35.8 
21.8 

7.3 
6,0 
2.6 

--
30.8 

258 
198 
334 
831 

1,621 
7 

1,628 

22.2 
19.5 
12,8 
39,6 

18.4 
19,0 
12.6 
10.4 
32.3 

18.6 
19.3 
11.8 
6.8 
6.6 
3,5 

--
22.4 

23.2 
25.6 
20.2 
14.4 
21,3 
10.5 
18.6 
32,6 

16.7 
9.7 
6.2 
2.6 

19.8 
25.6 
20.2 
14.4 
20.8 
10.9 

8.1 
6.6 
2,6 

--
32.1 

273 
216 
285 
503 

1,276 
4 

1,280 

24.4 
26.3 
12,8 
40.0 

21,1 
25,8 
18.1 
10.4 
32,6 

21.5 
26.1 
17.2 
6.8 
6.7 
3,6 

--
22.6 

25.5 
31.2 
26.4 
21.3 
28.0 
15.4 
15.7 
32,9 

23.6 
15.4 
6.2 
2.7 

22,6 
31.2 
26,4 
21.3 
27.6 
le.o 

8.2 
6,7 
2.7 

. . 
32.4 

276 
219 
323 
638 

1,456 

6 
1,462 

28.6 
43.3 
14,7 
42,7 

26,6 
42,9 
31.7 
12.2 
34.9 

27.3 
43.2 
30.7 

8,7 
6,9 
3.9 
2.6 

24.5 

29.6 
39.3 
41.7 
38,2 
45.0 
27.6 
20,9 
35,9 

40.6 
28.9 

7.9 
3,0 

27,7 
39.3 
41.7 
38.2 
44.6 
28.7 
10,5 
6.9 
3.0 
2,6 

34.5 

297 
238 
439 
926 

1,900 
20 

1,920 

23.0 
20.5 
14.8 
41,3 

19,4 
19.9 
13.5 
12.0 
33.6 

19.7 
20.2 
12.7 

8,2 
7.0 
3.7 

--
24,0 

24.1 
28.2 
21.4 
15.6 
22,1 
11.3 
19.7 
34.8 

17,7 
10,4 
7,8 
2.7 

20.8 
28,2 
21.4 
15.6 
21,7 
11,8 

9.7 
7.0 
2.8 

--
33,8 

302 
249 
312 
544 

1.408 
4 

1,412 

26.6 
32.9 
16.5 
42,4 

23.9 
32.5 
24,3 
12,6 
34.5 

24.5 
32.7 
23.5 

8.8 
7,2 
3,9 

--
24.7 

27.6 
35,4 
32.3 
28.3 
34,7 
20.3 
19.6 
36,0 

30.2 
21.6 

8.3 
2,9 

25,2 
35.4 
32.3 
28.3 
34.2 
21.5 
10.5 
7.2 
3.0 

--
34,7 

311 
259 
389 
791 

1,751 
10 

1,761 

30.8 
53,7 
17,9 
46,3 

29.5 
53.3 
42.7 
15,0 
37.8 

30,5 
53,6 
41,7 
11.0 
7.5 
4,3 
3.1 

27.3 

31,8 
47,5 
52.5 
48.8 
55.6 
35.4 
22,9 
40.3 

51.0 
40.0 
10.1 
3.3 

30.5 
47.5 
52,5 
48.8 
55.1 
37.8 
13.4 
7,5 
3.4 
3.1 

37.7 

336 
284 
547 

1,128 
2.295 

36 
2,331 
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Price case comparisons 

Table C3. Energy prices by sector and source (continued) 
(nominal dollars per million Btu, unless otherwise noted) 

2013 

Projections 

2020 

Low oil 
price 

Reference 
Hightril 

price 

2030 

Low oil 
price 

Reference 
High oil 
price 

2040 

Low oil 
price 

Reference 
High oil 
price 

Resident ia l 
Propane 23,3 
Distillate ftjel oil 27,2 
Naturalgas 10,0 
Electricity 35,6 

Commerc ia l 
Propane 20.0 
Distillate fuel oil 26.7 
Residual fuel oil 22.1 
Naturalgas 8.1 
Electricity 29.7 

Indus t r ia l ' 
Propane 20.3 
Distillate ftjel oil 27,3 
Residual fuel oil 20,0 
Natura lgas ' 4.6 
Metallurgical coal 5.5 
o ther industrial coal 3.2 
Coal to liquids 
Electricity 20.2 

Transpor ta t ion 
Propane 24.6 
E85 ' 33.1 
Motor gasoline' 29.3 
Je t f ue l ' 21.8 
Diesel fuel (distillate fuel oil)* 28.2 
Residual fuel oil 19,3 
Natura lgas ' 17,6 
Electricity 28.5 

Electr ic power* 
Distillate fuel oil 24.0 
Residual fuel oil 18,9 
Naturalgas 4,4 
Steam coal 2,3 

24.0 
19.8 
12.5 
42.2 

19,5 
19,1 
12,4 
10,3 
34,8 

19.6 
19.4 
11.5 
6.4 
6.5 
3,7 

--
23,6 

25,1 
32.1 
21.7 
13.7 
21.6 

9.9 
20.2 
33.8 

16,7 
9.4 
5,6 
2,6 

26.1 
24.4 
13.2 
42.9 

22.0 
23.6 
16.1 
10.8 
35,3 

22,3 
24.1 
15.1 
7.0 
6.6 
3.8 

--
24.2 

27.2 
34,4 
25.S 
18.3 
26.2 

13.2 
20.2 
34.3 

21.3 
13.0 
6.1 
2.7 

29.9 
38.8 
12.7 
43.1 

26,9 
38.3 
27.5 
10.4 
35.1 

27.5 
38.6 
26,4 
6,5 
6,7 
3,9 

--
24,0 

31.1 
41.1 
38.6 
32.5 
40.7 
23,6 
21,2 
34,0 

35.8 
24.3 

5.8 
2.9 

29.3 
25,8 
16.9 
52.4 

24.3 
25.1 
16.7 
13.8 
42,8 

24.5 
25.5 
15.6 
9.0 
8.7 
4.6 

--
29.6 

30.6 
33,9 
26.7 
19.0 
28.1 
13.8 
24.6 
43,0 

22,1 
12,8 
8.2 
3.4 

32,8 
35.3 
17.1 
53,6 

28.3 
34.6 
24.3 
13.9 
43.7 

28,8 
35,0 
23,1 

9.1 
8.9 
4.8 

--
30,3 

34.1 
41.9 
35.3 
26.6 
37.6 
20.6 
21.0 
44.1 

31.7 
20.6 
8.3 
3,6 

38,9 
58,8 
20.0 
58.0 

36.1 
58.2 
43.0 
16.6 
47.4 

37.1 
58.6 
41.6 
11.8 
9,3 
5,2 
3.5 

33,2 

40.3 
53.3 
56.6 
51,9 
61,2 
37.5 
28.5 
48.7 

55.2 
39.3 
10.7 
4,0 

36,7 
32.7 
23,6 
65.9 

31.0 
31,8 
21,5 
19.1 
53.6 

31,4 
32.2 
20.2 
13.2 
11.2 
5.9 

--
38.2 

38.4 
44,9 
34.1 
24.9 
35.3 
18.0 
31.4 
55.6 

28,3 
16,5 
12,4 
4.3 

43,1 
53.3 
25.1 
68.8 

38.8 
52.6 
39.4 
20.5 
56,0 

39,7 
53,0 
38,0 
14,2 
11,6 
6,3 

-. 
40,0 

44.8 
57.4 
52.4 
45.6 
56,2 
32.9 
31,8 
58,4 

49.0 
35.0 
13.4 
4.7 

50.9 
88,7 
29,6 
76,4 

48.6 
88.1 
70.6 
24.7 
62.4 

50,4 
88,6 
68,9 
18,2 
12,4 
7.1 
5,1 

45.1 

52.6 
78.5 
86.8 
80.6 
91.8 
58.4 
37.8 
66.6 

84,3 
66.0 
16.7 
5.5 

U.S. Energy Information Administration | Annual Energy Outlook 2015 C-7 



Price case comparisons 

Table C3. Energy prices by sector and source (continued) 
(nominal dollars per million Btu, unless otherwise noted) 

2013 

Projections 

2020 

Lowdl 
price 

Reference 
High (dl 

price 

2030 

Low oil 
price 

Reference 
High oil 

price 

2040 

Low(dl 
price 

Reference 
High oil 
price 

Average pr ice to al l users^ 
Propane 21.9 21,5 23,9 28,5 26,2 30,3 37,7 33.1 40.9 50.4 
E85 ' 33.1 32,1 34.4 41,1 33,9 41,9 53.3 44.9 57.4 78,5 
Motor gasoline* 29,0 21,7 25.5 38,6 26.7 35.3 56.6 34,1 62.4 86,8 
Jetf t ie l* 21,8 13.7 18.3 32,5 19.0 28.6 51.9 24.9 45.8 80,6 
Distillate fuel oil 27.9 21.0 25.7 40.2 27.5 36.9 60.6 34.6 55.5 91,0 
Residual fuel oil 19,4 10.5 13,8 24,5 14,5 21,5 39.0 18,8 34,8 62.5 
Naftjfalgas 6,1 7.8 8.5 8,2 10,7 11.0 14.3 15,4 17,0 22,2 
Metallurgical coal 5.5 6.5 6.6 6.7 8,7 8.9 9.3 11,2 11.6 12.4 
Othercoal 2,4 2.7 2.8 2,9 3.4 3.7 4.1 4.4 4.8 5,6 
Coal to liquids - - - - - - - - - - - - 3,5 - - - - 5.1 
Electricity 29.5 34.4 34.9 34.7 42.5 43.4 46.9 54.0 56.2 62.3 

Non-renewable energy expenditures by 
sector (bl l l ton nominal dol lars) 

Residential 243 280 288 290 361 370 403 482 504 556 
Commercial 177 215 220 222 286 294 323 398 420 470 
Industrial' 224 267 299 376 376 433 597 498 631 903 
Transportation 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 1.952 2.581 2,246 2,839 3,793 
Transportation renewable expenditures 1 1 1 8 5 8 28 7 16 60 

ToU l expendi tures 1,364 1,308 1,449 1,830 1,692 1,960 2,609 2,253 2,856 3,852 

^Includes enwgy for combined heal and power plants that have a non-regulatory status, and small on-site generating systems. 
"Excludes use for lease and plant hiel, 
'E85 r^ers to a blend of 85 percent etfianol (renewat>Ie) and 15 percent motor gasoline (nonrenewable). To address cold starting issues, the percentage of etHanol vanes 

seasonally. The annual average ethanol content of 74 percent is used for this forecast. 
'Sales weighted-average price fOT all grades. Includes Federal, Stale, and local taxes, 
"Kerosene-type jet fuel, Indudes Federal and State taxes wtiile excluding county and local taxes. 
'Diesel fuel for on-road use, Indudes Federal and State taxes while excluding county and local taxes, 
'Natural gas used as fuel in motOT vehides, trains, and ships. Includes estimated motor vehicle fuel taxes and estimated disposing costs or ctiarges. 
'indudes electricily-only and combined heal 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 thennal unit, 
- - = Not applicable. 
Note: Data for 2013 are model results and may differ from offidal EIA data reports. 
Sources: 2013 prices for motor gasoline, distillate fuel oil, and jetfuel are based on prices in the U.S, Energy Information Administration (EIA), Petitileum Marketing Monthly. 

DOE/EIA-0380(2014rt)8) (Wastiington, DC, August 2014), 2013 residential, commercial, and industrial natural gas delivered prices: EIA, hialural Gas Monthly, 
DOE/EIA-0130(2014/O7) (Washington, DC, July 2014), 2013 transportation sector natural gas delivered prices are model results. 2013 electric power sector distillate and 
residual fuel oil prices: ElA, Monthly Energy Review. DOE/EIA-0035{2014/11) (Washington, DC, Novemtjer2014). 2013 electric power sector nalural gas prices: EIA, Hecfnc 
Power Monthly. DOE/EIA-0226, Apil 2013 and /^ri l 2014, Table 4.2, and EIA, Slate Energy Data Report 2012. DOE/EIA-0214(2012) (Washirigton, DC, June 2014), 2013 coal 
prices based on: EIA, Quarterty Coal Report. October-December 2013, DOE/EIA-0121 (2013/40) (Washington, DC, March 2014) and EIA. AEO2015 National Energy Modeling 
System njn REF2015.DO21915A. 2013 electricity prices: EIA, Monlhiy Energy Review. DOE/EiA-0035(2014/11) (Washington, DC, November 2014), 2013 E85 prices 
derived fn îm monthly prices in the Clean Cities Alten^tive Fuel Price Report, Projections: EIA, AEO2015 National Energy Modeling System runs LOVWR1CE.D021915A, 
REF2015.D021915A, and H1GHPRICE,D021915A, 
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rice ease comparisons 

Table C4. Petroleum and other liquids supply and disposition 
(million barrels per day, unless otherwise noted) 

2013 

Projections 

2020 

Lowcdi 
price 

Reference HIghcril 
price 

2030 

Low oil 
price Reference High oil 

price 

2040 

Low oil 
price Reference High oil 

price 

Crude oi l 
Domestic crude production^ 7.44 

Alaska 0.52 
Lower 48 states 6.92 

Net imports 7.60 
Gross imports 7.73 
Exports 0.13 

Other crude supply^ 0.27 
Total crude supply 15-30 

Net product imports -1.37 
Gnass refined product imports^ 0.82 
Unfinished oil imports 0.66 
Blending component imports 0.60 
Exports 3,43 

Refinery processing gain* 1.09 
Product stock vnthdrawal O.li 
Natural gas plant liquids 2.61 
Suppfyfrom renewable sources 0.93 

Ethanol 0.83 
Domestic production 0.85 
Net imports -0,02 
Stock withdrawal 0.00 

Biodiesel 0.10 
Domestic production 0.09 
Net imports O.Ol 
Stock withdrawal 0.00 

other biomass-derived liquids' 0.00 
Domestic production 0.00 
Net imports 0,00 
Stock withdrawal 0.00 

Liquids from gas 0.00 
Liquids from coal 0.00 
other* 0.21 

Total primary supply^ 18.87 

Product supplied 
byfuel 

Liquefied petroleum gases and other^ 2.50 
Motor gasoiine*' 8.85 

ofwhich: Ee5"' 0.01 
Jetfuel" 1.43 
Distillate fuel o i l " 3.83 

ofwhich: Diesel 3.56 
Residual ftjel oil 0.32 
Other" 2.04 

by sector 
Residential and commercial 0.88 
Industrial" 4.69 
Transportation 13.36 
Electric power" 0.12 
Unspecified sector" -0.12 

Total product supplied 18.96 

Discrepancy" -0.10 

9.96 
0.42 
9.55 
6.02 
6,65 
0,63 
0.00 

16.99 

-2,19 
1,45 
0,68 
0,72 
5,04 
0,96 
0.00 
3.92 
1.03 
0.87 
0.88 

-0,02 
0.00 
0.13 
0.13 
0.00 
0,00 
0,03 
0.03 
0,00 
0,00 
0.00 
0.00 
0,27 

10,60 
0.42 

10.18 
5.51 
6.14 
0.63 
0,00 

16.11 

-2.80 
1.21 
0.60 
0.59 
5.20 
0.98 
0.00 
4.04 
1.01 
0.84 
0.86 

-0.02 
0.00 
0.14 
0.13 
0.01 
0.00 
0.03 
0.03 
0.00 
0.00 
0.00 
0.00 
0,28 

12,29 
0.42 

11.87 
5.94 
6.57 
0,63 
0,00 

18.23 

-5,97 
0,88 
0,49 
0.51 
7,86 
1,07 
0.00 
4.29 
1.02 
0.85 
0.66 

-0,01 
0,00 
0.14 
0.13 
0,01 
0.00 
0.03 
0.03 
0,00 
0,00 
0,00 
0.00 
0.30 

8,69 
0.00 
8.69 
7.07 
7.70 
0.63 
0.00 

15.76 

-1.88 
1.72 
0.66 
0.62 
4.88 
0.94 
0.00 
3.99 
1.00 
0.83 
0.87 

-0.04 
0.00 
0.01 
0.00 
0.01 
0,00 
0.15 
0.15 
0,00 
0,00 
0.00 
0.00 
0.29 

10.04 
0.24 
9.80 
6.44 
7.07 
0.63 
0.00 

16.48 

-3.56 
1.31 
0.52 
0.49 
5.89 
0.97 
0.00 
4,19 
1,01 
0.84 
0.86 

-0.02 
0.00 
0,11 
0,10 
0.01 
0.00 
0.06 
0.06 
0.00 
0.00 
0,00 
0.00 
0.30 

12.48 
0.57 

11.92 
6,24 
6,87 
0.63 
0,00 

18.72 

-8.06 
1.27 
0-39 
0,50 

10.23 
0.99 
0.00 
4.65 
1.05 
0.88 
0.87 
0,01 
0.00 
0.14 
0.13 
0.01 
0.00 
0.03 
0.03 
0.00 
0.00 
0.08 
0.24 
0.32 

7,09 
0.00 
7,09 
8.05 
6.68 
0.63 
0.00 

15.14 

-0.71 
1.65 
0.62 
0.53 
3.51 
1.00 
0.00 
3.71 
1.00 
0.83 
0,86 

-0.02 
0.00 
0.01 
0.00 
0.01 
0.00 
0.15 
0.15 
0.00 
0.00 
0.00 
0,00 
0.29 

9,43 
0.34 
9.09 
7.58 
8,21 
0,63 
0.00 

17.01 

-4,26 
1.26 
0.45 
0.40 
6.36 
0.98 
0,00 
4.07 
1,12 
0.95 
0.93 
0.02 
0,00 
0.11 
0.10 
0.01 
0,00 
0.06 
0.06 
0.00 
0.00 
0,00 
0,00 
0,32 

9,93 
0.45 
9,48 
8.86 
9.49 
0,63 
0.00 

18.78 

-9.49 
1.31 
0.31 
0.44 

11.54 
1.01 
0,00 
4.55 
1.25 
0.96 
0.90 
0.06 
0,00 
0.15 
0.14 
0.01 
0,00 
0.15 
0.15 
0,00 
0,00 
0.49 
0,71 
0,35 

19.98 19.62 18.94 20.10 19.38 18.00 20.43 19.24 17.66 

2,94 
8.80 
0.01 
1.55 
4.22 
3.90 
0.28 
2,20 

0.79 
5,54 

13.74 
0.08 

-0,15 
20.00 

2.91 
8.49 
0.02 
1.55 
4.26 
3,94 
0.27 
2,18 

0,76 
5,50 

13,46 
0.08 

-0,15 
19.65 

2.96 
7.77 
0.13 
1.53 
4.16 
3.88 
0.26 
2.30 

0.69 
5.66 

12,70 
0,08 

-0,16 
18.97 

3,34 
7,94 
0,09 
1,76 
4,41 
4.13 
0.31 
2,36 

0.72 
6.12 

13.35 
0.08 

-0.17 
20.10 

3.30 
7.41 
0.13 
1.75 
4.34 
4.09 
0,28 
2.33 

0,67 
6.04 

12.79 
0.08 

-0.17 
19.41 

3.31 
6,44 
0.36 
1.73 
3,91 
3,68 
0,27 
2,39 

0.60 
6.09 

11.42 
0.08 

-0.14 
18.04 

3,31 
7.86 
0.11 
1,88 
4,62 
4.38 
0.32 
2.45 

0.68 
6.17 

13.69 
0.08 

-0.18 
20.44 

3,25 
7,05 
0,19 
1,87 
4.38 
4.17 
0.28 
2.43 

0.61 
6.09 

12.66 
0.08 

-0.17 
19.27 

3.34 
6,02 
0.52 
1.86 
3,77 
3.57 
0.27 
2.45 

0.54 
6,16 

11.04 
0.08 

-0.13 
17.70 

-0.02 -0,03 -0.03 0.00 -0.03 -0.04 -0.01 -0,03 -0.04 
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Price case compari.sons 

Table C4. Petroleum and other liquids supply and disposition (continued) 
(million barrels per day, unless otherwise noted) 

Supply and disposition 2013 

Projections 

2020 

LowoU 
price 

Refer»ice High oil 
price 

2030 

Low oil 
price 

Reference High oil 
price 

2040 

Low oil 
price Reference 

High oil 
price 

Domestic refinery distillation capacity" 
Capacity utilization rate (percent)^' 
Net import share of product supplied (percent).. 
Net expenditures for imported crude oi! and 

petroleum products (billion 2013 dollars) 

17.8 
88,3 
33.0 

18,8 
87,4 
19,1 

18.8 
87.8 
13.7 

19,0 
97,6 
-0.2 

18,8 
86,1 
25.7 

18,8 
89.4 
14.8 

19.3 
98.6 

-10.0 

18.8 
82,7 
35,9 

18,8 
92,0 
17.4 

19.3 
98.6 
-3,2 

308 130 167 345 180 259 468 225 405 836 

Încludes lease condensate. 
^Strategic petroleum reserve stock additions plus unaccounted for crude oil and crude oil stock Vinthdrawals, 
'Includes other hydrocarî ons and alcohols. 
^he volumetric amount by which total output is greater than input due to the processing of crude oil into pnsducts which, in total, have a lower specific gravity than the crude 

oi! processed, 
'includes pyrolysis oils, biomass-derived Fischer-Tropsch liquids, bioljutanol, and renev/able feedstocks used for the on-site production of diesel and gasoline, 
Indudes domestic sources of other blending componenis, other hydrocart>ons, and ethers, 

'Total cmde supply, net product imports, refinery processing gain, product stock vnthdrawal, nalural gas plant liquids, supply from renevrable sources, liquids ftom gas, liquids 
from coal, and other supply. 

'Includes ethane, natural gasoiine, and refinery olefins. 
includes elhanol and ethers blended into gasoline. 
°E85 ref^s to a blend of 85 percent ethanol (renewrable) and 15 percent motor gasoline (nonrenewable). To address cold starting issues, the percentage on ethanol varies 

seasonally. TTie annual average elhanol content of 74 percent is used for this forecast. 
Indudes only kerosene type, 

"Indudes dislillate fuel oil from petroleum and biomass feedstocks. 
Includes kerosene, aviation gasoline, petrochemical feedstocks, lubricants, waxes, asph^ road oil, still gas, spedal naphthas, petroleum coke, crude oil product supplied, 

methanol, and miscellaneous petroleum products. 
JJndudes energy for combined heat and power plants that have a non-regulatory status, and small on-site generating syslems. 

Includes consumption of energy by electricity-only and combined heat and povver plants that have a regulatory status. 
"Represents consumption unattributed to the sectors above. 
'Balancing item. Includes unaccounted for supply, losses, and gains. 
"End-o!-year operate capadty. 
"Rate is calculated by dividing the gross annual input to atmospheric crude oil distillation units by their operable refining capacity in Panels per calendar day. 
Note: Totals may not equal sum of cc»nponents due to independent rounding. Data for 2013 are model results and may differ from offidal EIA data reports. 
Sources: 2013 product supplied based on: U.S. Energy Information Administration (EIA), Monthly Energy Review. DOE/EIA-0035{2014/11) (Washington, DC, November 

2014). other2013data: EIA,Pefro/e(/njS(/pp(yAnnua/20f3. DOE/EIA-0340(2013)/1 (Washington. 00. September2014). Projections: EIA,AEO2015National Energy 
Modeling System runs LOWPRICE.0021915A, REF2015.D021915A, and HIGHPRICE,D021915A, 
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P r i c e case compari.sons 

Table C5. Petroleum and other liquids prices 
(2013 dollars per gallon, unless otherwise noted) 

2013 

Projections 

2020 

Uw oil 
price 

Reference 
High oK 
price 

2030 

Low oil 
price Reference 

High off 
price 

2040 

LowoH 
price 

Reference HJgh oil 
price 

Crude oil prices (2013 dollars per barrel) 
Brent spot 109 
West Texas Intermediate spot 98 
Average imported refiners acquisition cost^.. 98 
Brent / West Texas Intermediate spread 10.7 

Delivered sector product prices 

Residential 
Propane 2.13 
Distillate fuel oil 3.78 

Commercial 
Distillate Hiel oil 3.68 
Residual fuel oil 3.31 
Residual fuel oil (2013 dollars per barrel). 139 

Industrial^ 
Propane 1,85 
Distillate fuel oil 3.75 
Residual fuel oil 3.00 
Residual fuel oil (2013 dollars per barrel). 126 

Transportation 
Propane 2.24 
E85^ 3.14 
Ethanol wholesale price 2,37 
Motor gasoline* 3.55 
Jetfuel* 2.94 
Diesel fuel (distillate fuel oil) ' 3.86 
Residual fuel oil 2.89 
Residual fuel oil (2013 dollars per barrel), 122 

Electric power^ 
Distillate Hiel oil 3.33 
Residua! fuel oil 2,83 
Residual fuel oil (2013 dollars per barrel), 119 

Average prices, al l sectors ' 
Propane 2.00 
Motor gasoline* 3.53 
Jetfuel ' 2,94 
Distillate ftjel oil 3.83 
Residual fuel oil 2.90 
Residual fuel oil (2013 dollars per ban^l). 121,71 

Average 3.16 

58 
52 
50 

6.1 

79 
73 
71 

6.2 

149 
142 
139 
6.8 

69 
63 
61 
5.9 

106 
99 
96 
6,2 

194 
188 
181 
6,3 

76 
72 
68 
3.4 

141 
136 
131 
5.6 

252 
246 
237 
5.7 

1,93 
2,42 

2.33 
1,64 

69 

1.58 
2.35 
1.52 

64 

2,03 
2.71 
2,49 
2.33 
1.63 
2,61 
1,31 

55 

2.04 
1,24 

52 

1.73 
2.33 
1.63 
2.66 
1.38 

58.16 
2.04 

2,10 
2.99 

2,89 
2,12 

89 

1.79 
2,91 
2.00 

84 

2,19 
2.90 
2,49 
2,74 
2,17 
3,17 
1.74 

73 

2,60 
1,71 

72 

1.93 
2.74 
2.17 
3.11 
1.83 

76.70 
2.46 

2.43 
4.79 

4.70 
3.66 
154 

2,24 
4,71 
3,52 
148 

2.52 
3,49 
2.63 
4,17 
3.90 
4.97 
3.14 
132 

4.42 
3.24 
136 

2,31 
4.17 
3,90 
4,91 
3,26 

137.11 
3.84 

2.02 
2.71 

2,62 
1,89 

79 

1,70 
2.65 
1,76 

74 

2.12 
2.44 
2.22 
2.45 
1,95 
2.91 
1,57 

66 

2,32 
1,45 

61 

1.81 
2.45 
1.95 
2.85 
1.64 

68.77 
2.18 

2.23 
3.65 

3.56 
2.71 
114 

1.96 
3.58 
2.58 
108 

2.32 
2.98 
2.35 
3.20 
2.88 
3.84 
2.30 

97 

3.28 
2.30 

97 

2,06 
3,20 
2.88 
3,78 
2.40 

100.80 
2.69 

2.61 
6.00 

5.91 
4.74 
199 

2.49 
5.92 
4.59 
193 

2.71 
3,75 
2.67 
5.05 
5.16 
6,17 
4.13 
174 

5.63 
4.33 
182 

2,53 
5,05 
5,16 
6.12 
4,30 

180.46 
4.66 

2.10 
2.84 

2.75 
2.02 

85 

1.80 
2.77 
1.89 

80 

2.20 
2.69 
2.30 
2.60 
2.11 
3.03 
1.69 

71 

2.46 
1.55 

65 

1.90 
2,60 
2,11 
2.97 
1.76 

73.94 
2.32 

2.43 
4,56 

4,47 
3,64 
153 

2.24 
4.49 
3.51 
147 

2.52 
3,38 
2.64 
3.90 
3.81 
4.75 
3.03 
127 

4.19 
3.23 
136 

2.30 
3.90 
3.81 
4.69 
3.22 

135,10 
3.62 

2,81 
7,44 

7,35 
6,40 
269 

2.78 
7.36 
6.24 
262 

2.91 
4.53 
3.26 
6.33 
6.58 
7,61 
5.29 
222 

7.07 
5.98 
251 

2,79 
6,33 
6,56 
7.55 
5.66 

237.79 
5.81 
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Price ease comparisons 

Table C5. Petroleum and other liquids prices (continued) 
(nominal dollars per gallon, unless otherwise noted) 

2013 

Projections 

2020 

Low oil 
price 

Refffl'ence 
High oil 
price 

2030 

Low oil 
price 

Reference 
High oil 

price 

2040 

Low oil 
price 

Reference 
High oil 

price 

C rude o i l p r i ces ( n o m i n a l do l la rs pe r bar re l ) 

Brent spot 

West Texas Intermediate spot 

Average imported refiners acquisition cost'., 

109 

98 

98 

65 

58 

57 

90 

83 

80 

167 

159 
156 

91 

83 

81 

142 

133 

129 

263 

255 

246 

120 

115 

108 

229 

220 

212 

416 

407 

391 

Delivered sector product prices 

Residential 

Propane 

Commercial 

Distillate ftjel oil 

Industrial^ 
Propane 

Transportation 

Propane 

E85' 

Ethanol wholesale price 

fwlotor gasoline* 

Jetfuel* 
Diesel fuel (distillate fuel oil)* 

Electric powei^ 

Average prices, all sectors' 
Propane 

Jetfuel* 

Residual fuel oil (nominal dollars per barrel) 

2,13 

3.78 

3-68 

3.31 

1.85 
3.75 
3.00 

2.24 
3.14 
2.37 
3,55 
2.94 
3,86 
2.89 

3.33 

2,83 

2.00 

3,53 

2.94 

3.83 

122 

3.16 

2.19 

2.74 

2.64 

1.86 

1,79 

2.66 

1.72 

2.30 

3,06 
2.82 
2.64 
1.85 
2,96 
1,48 

2.31 

1.40 

1,96 
2.64 
1.85 
2.88 

66 
2.30 

2.38 

3,39 

3.28 

2,41 

2.04 

3,30 

2,26 

2,49 
3.29 
2,83 
3,10 
2,47 
3.60 
1.98 

2.95 
1.94 

2.19 
3.10 
2,47 
3.52 

87 
2.79 

2,73 

5.39 

5,28 

4.11 

2.51 

5.30 

3.95 

2.84 
3.92 
2.96 
4.69 
4,38 
5.58 
3,53 

4,96 

3.64 

2,60 
4.69 
4,38 
5.51 
154 

4.32 

2.67 

3.58 

3.46 

2.50 

2.24 

3.50 

2,33 

2.80 
3.23 
2.94 
3.24 
2.57 
3.85 
2,07 

3,07 

1.92 

2,40 

3.24 

2.57 

3,77 

91 

2.88 

2,99 

4.90 

4.78 
3.63 

2,63 

4.80 
3.46 

3.12 
3,99 

3.15 
4.29 
3.86 
5.15 

3,08 

4.39 

3.09 

2,77 

4.29 

3.86 

5.07 

135 

3.86 

3.55 

8.16 

8.03 
6,44 

3.39 

8.05 

6,23 

3.68 
5.09 
3.62 
6.86 
7,01 
8.39 
5.61 

7.65 

5.88 

3.44 
6.86 
7,01 
8.31 
245 
6.33 

3.36 

4.54 

4.38 
3.22 

2,87 

4.42 

3.02 

3.50 
4,28 
3.68 
4.15 
3,36 
4,83 
2,70 

3.93 

2.48 

3,02 
4.14 
3,36 
4.74 
118 

3.70 

3.94 

7.40 

7.26 
5,90 

3.62 
7.28 

5.69 

4.09 
5.48 
4.27 
6.32 
6,18 
7.70 
4.92 

6.79 

5.24 

3.73 
6,32 
6,18 
7.61 
219 
S.86 

4.65 

12.30 

12.14 
10,57 

4.60 

12,16 

10,31 

4.80 

7,49 

5.39 

10.46 
10.88 

12.58 
8.75 

11.69 

9.88 

4.61 

10,46 

10.88 

12.48 
393 

9.61 

'Weighted average price delivered to U.S. refiners. 
'Includes combined heat and power plants that have a non-regulatory status, and small on-site generating systems. 
*E85 refers to a blend of 85 percent eftianoT (renewable) and 15 pereent motor gasoline (nonrenewable). To address cold starting issues, flie percentage of etfianol 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. 
includes only kerosene type. 
'Diesel fuel for on-road use. Includes Federal and Stale taxes while excluding county and loc^l taxes, 
'indudes electricity-only and combined heat and power plants that have a regulatory status. 
^Weighted averages of end-use fuel prices are derived ^ m the prices In each sector and the corresponding sectoral consumption. 
Note: Data for 2013 are model results and may di f fer l^m official EIA data reports. 
Sources: 2013 Brent and West Texas Intermediate crude oil spot prices; Thomson Reuters. 2013 average imported crude oil price: Energy Informaflon Administration 

(EIA), Monttily Energy Review, DOE/EIA-0035(2014/11) (Washington, DC, November 2014). 2013 prices for motor gasoline, distillate fitel oil, and jetfuel are based on: EIA. 
Pettoleum Marketing Monttily. DOE/EIA-0380(2014/08) (Washington, DC, August 2014). 2013 residential, commercial, industrial, and transportation sector petroleum product 
prices are derived from: EIA, Forni EIA-782A, "Refiners'/Gas Plant Operators' Monlhiy Petroleum Product Sales RepcMl,' 2013 electric power prices based on: Monttily 
Energy Review, DOE/EIA-0035(2014/11) {lAfashinglon. DC. November 2014). 2013 E85 prices derived from monflily prices in flie Clean Cities Altemative Fuel Price Report, 
2013 wholesale ethanol prices derived from Bloomberg U.S. average rack price. Projections: EIA, AEO2015 National Energy Modeling System runs LOWPRICE,D021915A, 
REF2015.D021915A. and HIGHPRICE.D021915A. 
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Price case comparisons 

Table C6. International petroleum and other liquids supply, disposition, and prices 
(million barrels per day, unless otherwise noted) 

Supply, disposition, and prices 2013 

Projections 

2020 

Low oii 
price Reference 

High oil 
price 

2030 

Lowell 
price Reference 

High oil 
price 

2040 

Lowell 
price Reference 

High oil 
price 

Crude oil spot prices 
(2013 dollars per barrel) 

Brent 109 
West Texas Intermediate 98 

(nominal dollars per barrel) 
Brent 109 
West Texas Intennediate 98 

Petroleum and other liquids consumption^ 
OECD 

United States (50 states) 18.96 
United States territories 0.30 
Canada 2.29 
Mexico and Chile 2,46 
OECD Europe^ 13.96 
Japan 4.56 
South Korea 2.43 
Australia and New Zealand 1.16 

Total OECD consumption 46.14 
Non-OECD 

Russia 3.30 
Other Europe and Eurasia' 2,06 
China 10.67 
India 3.70 
Other Asia* 7.37 
Middle East 7.61 
Africa 3.42 
Brazil 3.11 
OWier Central and South America 3.38 

Total non-OECD consumption 44.60 

Total consumption 90.7 

Petroleum and other liquids production 
OPEC^ 

Middle East 26.32 
North Africa 2,90 
West Africa 4.26 
South America 3.01 

Total OPEC production 36.49 
Non-OPEC 

OECD 
United States (50 states) 12,64 
Canada 4,15 
Mexico and Chile 2.94 
OECD Europe^ 3.88 
Japan and South Korea 0.18 
Australia and New Zealand 0.49 

Total OECD production 24.29 
Non-OECD 

Russia 10,50 
Other Europe and Eurasia' 3.27 
China 4.48 
Other Asia* 3.82 
Middle East 1.20 
Africa 2.41 
Brazil 2.73 
Other Central and South America 2.21 

Total non-OECD production 30.63 

Total petroleum and other liquids production 91.4 
OPEC market share (percent) 39.9 

58 
52 

65 
58 

20.00 
0.32 
2.40 
2.79 

14.75 
4,47 
2,71 
1.19 

48.62 

3,32 
2.22 

13.05 
4,32 
9.14 
8.49 
3.99 
3.44 
3.56 

51.54 

79 
73 

90 
83 

19.65 
0.31 
2.31 
2.71 

14.20 
4.27 
2.58 
1.16 

47.20 

3.31 
2,22 

13,13 
4,30 
9.08 
8.40 
3.93 
3,33 
3.49 

51.20 

149 
142 

167 
159 

18.97 
0.30 
2.20 
2,63 

13.74 
4.05 
2,42 
1,13 

45.43 

3.19 
2,20 

13,04 
4,14 
8.83 
8.42 
3.82 
3,15 
3.38 

50.17 

69 
63 

91 
83 

20.10 
0.35 
2.45 
2.95 

15.30 
4,36 
2.80 
1.17 

49.49 

3,32 
2.45 

15.95 
5.39 

12,37 
10,20 
4,93 
3,93 
3,86 

62.41 

106 
99 

142 
133 

19,41 
0.34 
2.21 
2.80 

14.09 
4.03 
2.53 
1.11 

46.52 

3.23 
2.39 

17.03 
5.52 

12,35 
9,56 
4.78 
3.74 
3.72 

62.31 

194 
188 

263 
255 

18,04 
0,33 
2.06 
2.78 

13.70 
3.79 
2.36 
1.09 

44.16 

3.01 
2.33 

18.31 
5.37 

12,26 
10,22 
4,75 
3.62 
3,64 

63.50 

76 
72 

120 
115 

20.44 
0.40 
2,61 
3.19 

16.03 
4.05 
2.81 
1.26 

50.79 

3.22 
2.78 

17.38 
6.14 

16.24 
12,50 
6,41 
4.80 
4,39 

73.87 

141 
136 

229 
220 

19.27 
0.38 
2.14 
2.92 

14.12 
3.65 
2.40 
1.15 

46.04 

3.01 
2.59 

20.19 
6,79 

16.49 
11.13 
6.18 
4.50 
4.15 

75.01 

252 
246 

416 
407 

17,70 
0.38 
1.94 
2.88 

13.54 
3.31 
2.24 
1.11 

43.10 

2.67 
2.48 

24.04 
6.91 

16.84 
12,72 
6.28 
4.50 
4,11 

80.54 

100.2 98.4 95.6 111.9 108.8 107.7 124.7 121.0 123.6 

27,65 
3.74 
5,51 
3,64 

40.54 

16.17 
4.70 
2.41 
3.18 
0,17 
0.55 

27.18 

10.63 
3,42 
4,80 
3.72 
1.02 
2.73 
3,62 
2.51 

32.44 

100.2 
40,5 

24,56 
3.51 
5,00 
3,10 

36.16 

16.92 
5.05 
2.93 
3.35 
0.17 
0.60 

29.03 

10,71 
3.41 
5.11 
3.85 
1.03 
2,70 
3,70 
2.71 

33.21 

98.4 
36.7 

19.33 
3.22 
4.43 
2.65 

29.83 

18.97 
5.46 
3.07 
3.22 
0.16 
0.62 

31.51 

10.97 
3,87 
5,23 
3.80 
1.14 
2.79 
4,01 
2.59 

34.41 

95.7 
31,1 

35.80 
4,31 
6.85 
4,58 

51.54 

14.94 
5.48 
2.04 
2.61 
0.19 
0.53 

25.79 

10.80 
4.21 
5.16 
3,54 
0,75 
2.90 
4.68 
2.53 

34.57 

111.9 
46,1 

29.34 
3.67 
5.24 
3.27 

41.53 

16.52 
6,26 
3.32 
2.98 
0.18 
0.86 

30.12 

11.22 
4.42 
5.66 
3.67 
0.85 
2.94 
5.43 
2,97 

37.17 

108.8 
38.2 

21.86 
3.42 
4.81 
2.93 

33.01 

19.80 
7,27 
3.65 
3.05 
0.18 
0,89 

34.84 

11.58 
4.99 
6.18 
3.80 
1,04 
2.92 
6.05 
3.25 

39.80 

107.7 
30.7 

45.31 
4.90 
7.50 
5.59 

63.30 

13.10 
5.81 
2.23 
2.57 
0,20 
0.50 

24.41 

11.35 
4.83 
5.18 
3.73 
0.56 
3.23 
4.96 
3,13 

36.96 

124.7 
50.8 

36.14 
4.06 
5.43 
3.79 

49.42 

15.89 
6.76 
3,79 
3.19 
0.18 
0.96 

30.77 

12.16 
5.18 
5.84 
4.01 
0.77 
3.33 
6,12 
3.47 

40.88 

121.1 
40,8 

29,01 
3.67 
5.01 
3.18 

40.87 

18.11 
8.04 
4.18 
3.18 
0.19 
1.01 

34.70 

12,67 
6,44 
7,54 
4,06 
0,98 
3.39 
8.34 
4,70 

48.10 

123.7 
33.0 
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Price case comparisons 

Table C6. International petroleum and other liquids supply, disposition, and prices (continued) 
(million barrels per day, unless otherwise noted) 

Supply, disposition, and prices 2013 

Projections 

2020 

Low oil 
price 

Reference High oil 
price 

2030 

Low oil 
price Reference 

High oil 
price 

2040 

Lew oil 
price Reference High oil 

price 

Selected world production subtotals: 
Crude oi! and equivalents* 77,93 

Tight oil 3.62 
Bitumen^ 2.11 

Refinery processing gain* 2,40 
Natural gas plant liquids 9.36 
Liquids from renewable sources' 2.14 
Liquids from coal'"' 0.21 
Liquids from natural gas'*'' 0.24 
Liquids from kerogen" 0.01 

Crude oil production* 
OPEC* 

Middle East 23.13 
North Africa 2.43 
West Africa 4.20 
South America 2.82 

Total OPEC production 32.60 
Non-OPEC 

OECD 
United States (50 states) 8.90 
Canada 3,42 
Mexico and Chile 2,59 
OECD Europe^ 2.82 
Japan and South Korea 0,00 
Australia and New Zealand 0.37 

Total OECD production 18.10 
Non-OECD 

Russia 10.02 
Other Europe and Eurasia^ 3.06 
China 4.16 
Other Asia* 3.04 
Middle East 1.16 
Africa 1,97 
Brazil 2.02 
Other Central and South America 1.81 

Total non-OECD production 27.24 

Total crude oil production* 77.9 
OPEC mari<et share (percent) 41.8 

83.98 82,19 78,67 93,74 89.77 87,00 105,09 99.09 98,87 
5,71 
2.91 
2,45 

11,33 
2,48 
0,30 
0,32 
0,01 

7,49 
3,00 
2.42 

11.28 
2,56 
0,33 
0,33 
0,01 

9,28 
3,31 
2.26 

12,06 
2,45 
0,53 
0,33 
0,01 

5.21 
3,57 
2,80 

12,34 
3,05 
0.30 
0.32 
0.01 

9.16 
3.95 
2.74 

12.42 
3.36 
0.69 
0.51 
0.01 

11,15 
4,72 
2.50 

13.52 
3,06 
1,40 
0,64 
0,01 

4,51 
3.86 
3.20 

12,99 
3.49 
0.30 
0.32 
0,00 

10.15 
4.26 
2.97 

13.79 
4.22 
1.05 
0,61 
0,01 

12,10 
5.36 
2.89 

14,58 
3,63 
3,16 
1,19 
0.01 

24.34 
3.19 
5,37 
3.34 

36.25 

10.93 
4.01 
2,06 
2,09 
0.00 
0.42 

19.51 

10.03 
3.13 
4.23 
2.81 
0,98 
2,23 
2,75 
2.06 

28.22 

84.0 
43.2 

21.20 
2.93 
4.89 
2.86 

31.89 

11.58 
4,35 
2,61 
2,17 
0,00 
0,47 

21.18 

10.15 
3.16 
4.54 
2.94 
1.00 
2,18 
2.87 
2.25 

29.11 

82.2 
38.8 

15.81 
2.63 
4.28 
2.54 

25.25 

13,36 
4,76 
2,72 
2,11 
0.01 
0,48 

23.44 

10.38 
3.57 
4.58 
2.89 
1.10 
2.19 
3.14 
2.14 

29.98 

78.7 
32.1 

32.25 
3.61 
6.69 
4.23 

46.79 

9,63 
4.76 
1.70 
1.44 
0.00 
0.40 

17.93 

9.95 
3.77 
4.27 
2,46 
0,71 
2.38 
3.42 
2.05 

29.03 

93.7 
49.9 

25,59 
2,92 
5,13 
2,98 

36.62 

11.01 
6.48 
3.00 
1.66 
0.00 
0.67 

21.83 

10.42 
4.03 
4,56 
2,45 
0.82 
2.38 
4.16 
2.49 

31.32 

89.8 
40,8 

17,88 
2.65 
4.63 
2,55 

27.72 

13,47 
6.50 
3,31 
1,87 
0,01 
0,73 

25.88 

10.72 
4,52 
4.70 
2.64 
1.00 
2.26 
4.78 
2.77 

33.40 

87.0 
31,9 

41.61 
4.06 
7.35 
6.25 

58.27 

8.09 
5.08 
1,89 
1,29 
0.00 
0.36 

16.72 

10.07 
4.16 
4.04 
2.41 
0.52 
2.71 
3.55 
2.65 

30.10 

105.1 
55.4 

31.79 
2.96 
5.29 
3.48 

43.52 

10.41 
5.92 
3.45 
1.69 
0.00 
0,75 

22.23 

11.10 
4.66 
4.13 
2.47 
0.74 
2.70 
4.60 
2.94 

33.35 

99.1 
43.9 

24.68 
2,71 
4,82 
2.60 

35.03 

10.94 
7,24 
3,83 
1,91 
0.01 
0.84 

24.77 

11.37 
5.73 
4,53 
2.66 
0,94 
2.71 
6,93 
4,21 

39.07 

98.9 
35.4 

^Estimated consumption. Includes both OPEC and non-OPEC cwi^mers in the regional breakdown. 
OECD Europe = Austria, Belgium, Czech Republic, Denmark, Estonia, Finland, France, Gennany. Greece, Hungary, Iceland, Ireland, Israel. Italy, Luxembourg, Uie 

Nethedands, Nonvay, Poland, Portugal, Slovakia. Slovenia, Spain, Sweden, S^tzeriand, Turtcey, and the United Kingdom, 
'other Europe and Eurasia = Albania, Armenia, Azerbaijan, Belams, Bosnia and Herzegovina, Bulgaria, Croatia, Georgia. Kazakhstan, Kosovo, Kyrgyzstan, Latvia, Lithuania, 

Macedonia, Malta, Moldova, Montenegro, Romania, Serbia, Tajikistan, Turionentstan, Ukraine, and iTzbekistan. 
^Other Asia = Aighanistan, Bangladesh, Bhutan, Bnjnei, Cambodia (Kampuchea), Fiji, French Polynesia, Guam, Hong Kong. India <for production), Indonesia, Kiribati, Laos, 

Malaysia. Macau, Maldives, Mongolia, Myanmar (Burma), Nauru, Nepal, New Caledonia, Niue, North Korea, Pakistan, Papua New Guinea. Philippines, Samoa, Singapore. 
Solomon Islands, Sri Lanka, Taiwan, Thailand, Tonga, Vanuatu, and Vietnam, 

'OPEC = Organization ofthe Petroleum E}q)(^ng Countries = Algeria, Angola, Ecuador, Iran, Iraq, Kuwait, Libya, Nigeria, Qatar, Saudi Arabia, the United Arab Emirates, and 
Venezuela, 

'Indudes crude oil, lease condensate, tight oil (shale oil), extra-heavy oil. and bitumen (oil sands), 
^dudes diluted and upgraded/synthetic bitumen (syncrude). 
n'he volumetric amount by which total output is greater than input due to the pnKessing of crude oil Into products which, in total, have a lower specific gravity than Vne crude 

oil processed. 
Indudes liquids produced from energy crops, 

^"indudes liquids converted from coal via the Fischer-Tropsch coaMo-llqulds process. 
"Indudes liquids converted from natural gas via the Fischer-Tropsch natural-gas-to-liquids process. 
'̂Indudes liquids pnxluced 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 offidal EIA data reports. 
Sounds: 2013 Brent and West Texas Intermediate crude oil spot prices: Thc»nson Reuters. 2013 quantities and projections: Energy Infonnation Administration (EIA). 

>^O2015 National Energy Modeling System mns LOWPRICE.D021915A, REF2015.D021915A, and HIGHPRICE.D021915A; and EIA, Generate World Oil Balance application. 
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Appendix D 

High oil and gas resource case comparisons 

Table Dl. Total enei^y supply, disposition, and price summary 
(quadrillion Btu per year, unless otherwise noted) 

Supp^, disposltJon, iitd prices 2013 

Projections 

2020 

Reference 
High oil and 
gas resource 

2030 

Reference High oil and 
gas resource 

2040 

Reference 
High oil and 
gas resource 

Production 
Crude oil and lease condensate 
Natural gas plant liquids 
Dry natural gas 
Coal' 
Nuclear / uranium* 
Conventional hydroelectric power 
Biomass^ 
Other renevrable energy* 
Ofher* 

Total 

Imports 
Crude oil 
Petroleum and other liquids^ 
Natural gas' 
Other imports' 

Total 

Exports 
Petroleum and other liquids^ 
Naturalgas'"" 
Coal 

Total 

Discrepancy" 

Consumption 
Petroleum and otherliquids" 
Naturalgas 
Coal " 
Nudear / uranium^ 
Conventional hydroelectric power 
Biomass" 
Other renewable energy* 
Other'* 

Total 

Prices (2013 dollars per unit) 
Crude oil spot prices (dollars per ban^l) 

Brent 
West Texas Intermediate 

Nalural gas at Henry Hub 
(dollars per million Btu) 
Coal (dollars per ton) 

at the minemouth" 
Coat (dollars per million Btu) 

at the minemouth" 
Average end-use" 

Average electricity (cents per kilowatthour), 

15.6 
3.6 

25.1 
20,0 

8.3 
2.5 
4.2 
2,3 
1,3 

82.7 

17.0 
4,3 
2,9 
0.3 

24.5 

7.3 
1.6 
2.9 

11.7 

22.2 
5.5 

29,6 
21.7 

8,4 
2.8 
4.4 
3.2 
0.9 

98.7 

13.6 
4.6 
1.9 
0,1 

20.2 

11,2 
4,5 
2,5 

18.1 

26,3 
6.3 

33.1 
15.8 
8.4 
2.8 
4,5 
3,2 
0,9 

104.3 

13.5 
4,4 
1,8 
0,1 

19.9 

15.4 
4,6 
2,5 

22.5 

21.1 
5,7 

33.9 
22.5 

8.5 
2.8 
4.6 
3.6 
0.9 

103.7 

15.7 
4.4 
1.6 
0.1 

21.7 

12.6 
6,4 
3.3 

22.4 

32.6 
7.9 

43.8 
19.8 
8.5 
2.8 
4.7 
3,4 
1,0 

124.4 

11,7 
4,7 
1.7 
0,1 

18.2 

21.6 
10.8 

3,4 
35.7 

19,9 
5.5 

36.4 
22.6 

8.7 
2.8 
5.0 
4.6 
1,0 

106.6 

18,2 
4.1 
1,7 
0.1 

24.1 

13.7 
7.4 
3.5 

24.6 

34.6 
9.0 

52.0 
20.3 

8.5 
2.8 
5.1 
3,6 
1.0 

136.8 

11,3 
4,4 
2.5 
0.0 

18.3 

24.3 
15.7 
4.0 

44.0 

-1.6 

35,9 
26.9 
18.0 
8.3 
2.5 
2,9 
2.3 
0.4 

97.1 

109 
98 

3.73 

37,2 

1.34 
2.50 
10.1 

-0.1 

37.1 
26.8 
19.2 
8.4 
2.8 
3,0 
3,2 
0.3 

100.8 

79 
73 

4.88 

37.9 

1.S8 
2.54 
10.5 

-0.1 

37.5 
30.1 
16.3 
8.4 
2,6 
3,1 
3.2 
0.3 

101.8 

76 
64 

3,12 

37,2 

1,84 
2,43 
10.0 

0.2 

36.5 
28.8 
19.2 
8.5 
2.6 
3.2 
3,6 
0.3 

102.9 

106 
99 

5.69 

43,7 

2.18 
2.84 
11.1 

0.1 

37.8 
34,4 
16,3 
8,5 
2.8 
3,3 
3.4 
0.3 

106.8 

98 

84 

3.67 

42.3 

2,10 

2,66 
10.0 

0.3 

36.2 
30,5 
19,0 
8.7 
2.5 
3.5 
4.6 
0,3 

105.7 

141 
136 

7.85 

49,2 

2.44 
3,09 
11.8 

0.3 

37,5 
38,4 
16,3 
8,5 
2.6 
3,5 
3.6 
0.3 

110.8 

129 
115 

4.38 

47.8 

2,36 
2,88 
10.3 
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High oil and gas resource case comparisons 

Table Dl. Total energy supply, disposition, and price summary (continued) 
(quadrillion Btu per year, unless otherwise noted) 

Supply, disposition, and prices 2013 

Projections 

2020 

Reference High oti and 
gas resource 

2030 

Reference High oil and 
gas resource 

2040 

Reference High oil and 
gas resource 

Prices (nominal dollars per unit) 
Crude oil spot prices (dollars per barrel) 

Brent 
West Texas Intermediate 

Natural gas at Henry Hub 
(dollars per million Btu) 
Coal (dollars per ton) 

at the minemouth" 
Coal (dollars per million Btu) 

at the minemouth" 
Average end-use" 

Average elec:tricity (cents per kilowatthour). 

109 
98 

3.73 

37.2 

1.84 
2.50 
10.1 

90 
83 

6,54 

43,0 

214 
286 
11.9 

85 
72 

3,51 

41,7 

2.07 
2.73 
112 

142 
133 

7.63 

68,6 

2.92 
3,81 
14,8 

127 
109 

4.76 

54.8 

2.72 
3,45 
13.0 

229 
220 

12.73 

79,8 

3.96 
5.00 
19.2 

205 
182 

6,93 

75.6 

3.73 
4.56 
162 

Includes waste coal, 
T"hese values represent the energy obtained from uranium when it is used in ligtit water reactors. The total energy content of uranium is much larger, but altemative 

prqcesses are required to take advantage of rt. 
'includes grid-connected electricity from wood and wood waste; biomass, such as com, used for liquid fuels production; and non-electric energy demand from wood. Refer to 

TableAITfor details. 
includes grid-connected electricity from landfill gas; biogenic municipal waste; wind; photovoltaic and solar thermal sources; and non-elec^c energy from renewable sources, 

such as actneandpassivesolar systems. Excludes electiitily imports using renewable sources and nonmartteted renewable energy. See Table Alvforselectednonmahceted 
re^dential and commerdal renewable energy data. 

Încludes non-biogenic municipal waste, liquid hydrogen, methanol, and some domestic inputs to refineries. 
'Includes impcHts of finished petroleum products, unfinished oils, alcohols, ethers, blending components, and renewable fuels such as ethanol. 
'Includes impons of liquefied natural gas that are later re-exported. 
•includes coal, coal coke (net), and electricity (net). Excludes imports of fuel used in nudear power plants. 
Încludes crude oil. petroleum products, ethanol, and biodiesel. 
Includes re-exported liquefied nalural gas. 

^̂ Balancing Hem, Includes unaccounted for supply, losses, gains, and net storage withdrawals, 
EsWmalea consumption. Indudes petroleum-derived ftiels and non-petroleum derived fuels, such as effianol and biodiesel, and coal-t>ased synttieUc 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 fuels 
consumption. 

''Exdudes coal converted to coal-based synthetic liquids and nalural gas. 
' Includes grfd-connected electricity from wood and wood waste, non-electric energy from wood, and biohiels heat and coproducts used in the production of liquid fuels, but 

excludes the energy content ot Ihe liquid fuels. 
'^ncludes non-biogenic municipal waste, liquid hydrogen, and net electricity imports. 

Includes reported 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 repwted sales. 

"Prices weighted by consumption; weighted average excludes export free-alongside-ship (f ,a.s,) prices. 
6tu = British themal unit. 
Note: Totals may not equal sum of components due to independenl rounding. Data for 2013 are model results and may differ from official EIA data reports. 
Sources: 2013 nalural gas supply values: U.S. Energy Infonnation Administration (Ei/̂ O, Nabjral Gas Monttily, DOE/EI A-0130(2014rt)7) (Washington, DC. July 2014), 2013 

coal minemouth and delivered coal prices: EIA Annual Coal Report 2013,00E/EIA-0584(2013) (Washington. DC, January 2015). 2013 petroleum supply values: EIA, 
Petroleum Supply Annual 2013. DOE/EIA-0340(2013)/1 (Washington, DC. September 2014), 2013 crude oil spot prices and nalural gas spot price at Henry Hub: Thomson 
Reuters. Other 2013 coal values: Quarterty Coal Report, October-December 2013, DOE/EIA-0121(2013/4Q) (Washington, DC, March 2014), Other 2013 values; EIA. 
Monttily Energy Review, DOE/EIA-0035(2014/11) (Washington, DC, November 2014). Projections: EIA, AEO2015 National Energy Modeling System Rins 
REF2015,0021915A and HIGHRESOURCE.0021915B, 
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High oil and gas resource ease comparisons 

Table D2. Energy consumption by sector and source 
(quadrillion Btu per year, unless otherwise noted) 

2013 

Projections 

2020 

Reference 
High oil and 

gas resource 

2030 

Reference 
High oil and 

gas resource 

2040 

Reference 
High oil and 

gas resource 

Energy consumption 

Residential 
Propane 
Kerosene 
Distillate fuel oil 

Petroleum and other liquids subtotal, 
Naturalgas 
Renewable energy'' 
Electricity 

Delivered energy 
Electricity related losses 

Total 

Commercial 
Propane 
Motor gasoline^ 
Kerosene 
Distillate fuel oil 
Residual fuel oil 

Petroleum and other liquids subtotal,, 
Naturalgas 
Coal 
Renewable energy^ 
Electricity 

Delivered energy 
Electricity related losses 

Total 

Industrial* 
Liquefied petroleum gases and other ,̂.. 
Motor gasoline^ 
Distillate fuel oil 
Residual fuel oil 
Petnx^emical feedstocks 
Other petroleum' 

Petroleum and other liquids subtotal.. 
Naturalgas 
Natural-^as-to-liquids heat and power.. 
Lease and plant fuel' 

Natural gas subtotal 
Metallurgical coal 
Other industrial coal 
Coal-to-liqulds heat and power 
Net coal coke imports 

Coal subtotal 
Biofuels heat and coproducts 
Renewable energy" 
Electricity 

Delivered energy 
Electricity related losses 

Total 

0.43 
0.01 
0.50 
0.93 
5,05 
0,58 
4.75 

11.32 
9.79 

21.10 

0.15 
0.05 
0.00 
0,37 
0,03 
0,59 
3.37 
0.04 
0.12 
4,57 
8.69 
9.42 

18.10 

2,51 
0.25 
1,31 
0,06 
0.74 
3.52 
8.40 
7.62 
0.00 
1,52 
9,14 
0,62 
0,88 
0,00 

-0.02 
1.48 
0.72 
1.48 
3.26 

24.48 
6.72 

31.20 

0.32 
0.01 
0.40 
0.73 
4.63 
0,41 
4.86 

10.63 
9.75 

20.38 

0.16 
0,05 
0.00 
0.34 
0,07 
0.62 
3.30 
0.05 
0.12 
4,82 
8.90 
9.68 

18.58 

3.20 
0.26 
1.42 
0.10 
0.95 
3.67 
9.61 
8.33 
0,00 
1,87 

10.20 
0.61 
0.93 
0.00 
0.00 
1.54 
0.80 
1.53 
3.74 

27.42 
7.51 

34.93 

0.33 
0.01 
0,40 
0.74 
4.75 
0,41 
4,90 

10.80 
9.53 

20.33 

0.16 
0,05 
0,00 
0,34 
0,07 
0.63 
3.49 
0.05 
0.12 
4.85 
9.14 
9.44 

18.58 

3.26 
0,27 
1,41 
0.10 
0.95 
3.94 
9.94 
8.56 
0,00 
2.02 

10,58 
0.59 
0,93 
0,00 
0.00 
1.52 
0.81 
1.56 
3.83 

28.24 
7.45 

35.69 

0,28 
0,01 
0.31 
0.59 
4.52 
0.38 
5.08 

10.57 
9.91 

20.48 

0.17 
0,05 
0,00 
0.30 
0.07 
0.60 
3.43 
0.05 
0.12 
5.19 
9.38 

10.13 
19.52 

3.72 
0.25 
1,36 
0.13 
1.14 
3.83 

10.44 
8.65 
0.00 
2,10 

10.75 
0.56 
0.96 
0.00 

-0.03 
1.48 
0.80 
1,59 
4.04 

29.10 
7.88 

36.98 

0.28 
0.01 
0,31 
0,60 
4.70 
0.37 
5.20 

10.86 
9.76 

20.62 

0.17 
0.05 
0.00 
0.31 
0.07 
0.61 
3.71 
0.05 
0.12 
5.32 
9.81 
9,99 

19.81 

3.81 
0,29 
1.46 
0,12 
1,14 
4.28 

11.09 
9.17 
0.00 
3.05 

12.21 
0.59 
0,97 
0,00 

-0.03 
1.53 
0.82 
1.64 
4.27 

31.55 
8,01 

39.56 

0.25 
0.00 
0,24 
0,49 
4.31 
0,35 
5,42 

10.57 
10.33 
20.91 

0,18 
0.06 
0.00 
0.27 
0.06 
0.58 
3.71 
0.05 
012 
5.66 

10.12 
10.80 
20.92 

3.67 
0.25 
1.35 
0.13 
1,20 
3.99 

10.59 
8.90 
0.00 
2,29 

11.19 
0,51 
0.99 
0,00 

-0,06 
1,44 
0,86 
1,63 
4,12 

29.82 
7.85 

37.68 

0.25 
0.00 
0.24 
0,49 
4,52 
0.35 
5.61 

10.97 
10.20 
21.17 

0.18 
0.06 
0.00 
0.28 
0.07 
0.59 
4.11 
0.05 
0.12 
5.85 

10.72 
10,64 
21.37 

3.82 
0,29 
1.48 
0,11 
1.12 
4.46 

11.29 
9.43 
0,00 
3.84 

13.28 
0.53 
1.01 
0.00 

-0,06 
1,48 
0.88 
1.70 
4.35 

32.98 
7.92 

40.90 
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High oi l and gas resource case comparisons 

Table D2. Energy consumption by sector and source (continued) 
(quadrillion Btu per year, unless otherwise noted) 

2013 

Projections 

2020 

Reference 
High oil and 
gas resource 

2030 

Reference 
High oil and 
gas resource 

2040 

Reference 
High oil and 
gas resource 

Transportation 
Propane 
Motor gasoline^ 

ofwhich: E85' 
Jet fue l " 
Distillate fuel o i l " 
Residual ftjel oil 
Other petroleum" 

Petroleum and other liquids subtotal 
Pipeline fuel naturalgas 
Compressed / liquefied natural gas 
Liquid hydrogen 
Electridty 

Delivered energy 
Electricity related losses 

Total 

Unspecified sector " 

Delivered energy consumption for all sectors 
Liquefied petroleum gases and other* 
Motor gasoline^ 

ofwhich: £85* 
Jet fue l " 
Kerosene 
Distillate fuel oil 
Residual ftjel oil 
Petrochemical feedstocks 
Other petroleum" 

Petroleum and other liquids subtotal 
Naturalgas 
Natural-gas-to-liquids heat and power 
Lease and plant ftjel' 
Pipeline natural gas 

Natural gas subtotal 
Metallurgical coal 
Othercoal 
Coal-to-liquids heat and power 
Net coal coke imports 

Coal subtotal 
Bioftjels heat and coproducts 
Renewable energy" 
Liquid hydrogen 
Electricity 

Delivered energy , 
Electridty related losses 

T<>tal , 

Electric power" 
Distillate fuel oil 
Residual ftiel oil 

Petroleum and other liquids sutrtotal 
Naturalgas 
Steam coal 
Nuclear / uranium" 
Renewable energy" 
Non-biogenic municipal waste 
Electricity imports 

Total 

0.05 
15.94 
0.02 
2.80 
6.50 
0.57 
0.15 

26.00 
0.88 
0,05 
0.00 
0,02 

26.96 
0,05 

27.01 

0.04 
15,35 
0,03 
3,01 
7,35 
0.35 
0.16 

26.27 
0,85 
0.07 
0.00 
0,03 

27.22 
0.06 

27.29 

0.04 
15.42 
0.03 
3.01 
7.42 
0.35 
0.16 

26.42 
0.93 
0,07 
0.00 
0.03 

27.44 
0,06 

27.50 

0,05 
13.30 
0.20 
3.40 
7.76 
0.36 
0.16 

25.03 
0.94 
0.17 
0,00 
0,04 

26.18 
0.08 

26.27 

0.05 
13.56 
0.17 
3.42 
8.22 
0.36 
0.16 

25.77 
1,13 
0,18 
0.00 
0.04 

27.12 
0.08 

27.20 

0.07 
12,55 
0,28 
3.64 
7.97 
0.36 
0.16 

24.76 
0.96 
0.71 
0.00 
0,06 

26.49 
0.12 

26.61 

0.07 
12,83 
0.28 
3.65 
8.33 
0,36 
0.16 

25.42 
1.26 
0,96 
0.00 
0.06 

27.70 
0,11 

27.81 

-0.27 -0.34 -0.34 -0.37 -0.41 -0.38 -0.41 

3,14 
16,36 
0,02 
2,97 
0,01 
8.10 
0.65 
0.74 
3,67 

35.65 
16.10 
0.00 
1.52 
0.88 

18.50 
0,62 
0,92 
0,00 

-0,02 
1,52 
0,72 
2.18 
0.00 

12,60 
71.17 
25.97 
97.14 

0,05 
0,21 
0,26 
8.36 

16.49 
8.27 
4,78 
0,23 
0.18 

38.57 

3,73 
15,79 
0,03 
3.20 
0.01 
8.86 
0.53 
0.95 
3.82 

36.89 
16,32 
0.00 
1.87 
0.85 

19,05 
0,61 
0,98 
0.00 
0.00 
1.59 
0.80 
2.06 
0.00 

13.45 
73.84 
27.00 

100.84 

0.09 
0.08 
0.17 
7.80 

17,59 
8.42 
6.13 
0.23 
0,11 

40.45 

3.80 
15,87 

0,03 
3,20 
0.01 
8.92 
0,53 
0,95 
4,10 

37.38 
16,86 
0.00 
2,02 
0.93 

19,81 
0.59 
0,98 
0,00 
0,00 
1,57 
0,81 
2.09 
0.00 

13.62 
75.27 
26,48 

101.75 

0,08 
0,09 
0.16 

10.29 
14,77 
8,42 
6,11 
0.23 
0.11 

40.10 

4.23 
13,72 
0.20 
3.61 
0.01 
9,05 
0.56 
1.14 
3.98 

36.30 
16.76 
0.00 
2.10 
0.94 

19.80 
0.56 
1,00 
0.00 

-0.03 
1,53 
0.80 
2.09 
0.00 

14.35 
74.87 
28.01 

102.87 

0,08 
0,09 
0,17 
9.03 

17,63 
8,47 
6,72 
0,23 
0.10 

42.35 

4.31 
14.01 

0,17 
3,63 
0,01 
9.57 
0.55 
1,14 
4,44 

37,66 
17.75 

0.00 
3,05 
1.13 

21.93 
0.59 
1.01 
0.00 

-0.03 
1,57 
0,82 
2.13 
0.00 

14.83 
78.94 
27.83 

106.78 

0.07 
0.09 
0,16 

12,46 
14.78 

8,46 
6,50 
0.23 
0.08 

42.67 

4.17 
12.96 
0.28 
3.86 
0.01 
9.13 
0.56 
1.20 
4.15 

36.03 
17.64 
0.00 
2.29 
0.96 

20.88 
0.51 
1.04 
0.00 

-0.06 
1.49 
0.86 
2,10 
0.00 

15.25 
76.62 
29.10 

105.73 

0.08 
0.09 
0.18 
9.61 

17,52 
8,73 
7.99 
0.23 
0.11 

44.36 

4,33 
13,28 
0.28 
3,88 
0,01 
9.60 
0.54 
1.12 
4.62 

37.38 
19.03 
0.00 
3.84 
1.26 

24.13 
0,53 
1,05 
0.00 

-0,06 
1,53 
0.88 
2.17 
0.00 

15.87 
81.97 
28.87 

110.84 

0,07 
0,10 
0,17 

14.24 
14.76 
8.46 
6,82 
0.23 
0.07 

44.74 
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High oil and gas resource ca.se vompwisons 

Table D2. Energy consumption by sector and source (continued) 
(quadrillion Btu per year, unless otherwise noted) 

2013 

Projections 

2020 

Reference 
High oil and 
gas resource 

2030 

Reference 
High oil and 
gas resource 

2040 

Reference 
High oil and 

gas resource 

Total energy consumption 
Liquefied petroleum gases and other^ 
Motor gasoline^ 

ofwhich: E85' 
Jet h ie l " 
Kerosene 
Distillate fuel oil 
Residtjaf fueJ oil 
Petrochemical feedstocks 
Other petroleum" 

Petroleum and other liquids subtotal 
Naturalgas 
Natural-gas-to-liquids heat and power 
Lease and plant fuel' 
Pipeline natural gas 

Natural gas subtotal 
Metallurgical coal 
Othercoal 
Coal-to-liquids heat and power 
Net coal coke imports 

Coal subtotal 
Nuclear/uranium" 
Biofuels heat and coproducts 
Renewable energy" 
Liquid hydrogen 
Non-biogenic municipal waste 
Electricity imports 

Total 

Energy use and related statistics 
Delivered energy use 
Total energy use 
Elhanol consumed in motor gasoline and E85.. 
Population (millions) 
Gross domestic product (billion 2009 dollars),., 
Cart>on dtodde emissions (million metric tons). 

3.14 
16,36 
0.02 
2.97 
0.01 
8.15 
0.87 
0,74 
3.67 

35.91 
24,46 
0.00 
1.52 
0.88 

26.86 
0,62 

17,41 
0.00 

-0.02 
18.01 
8.27 
0.72 
6,96 
0,00 
0.23 
0.18 

97.14 

71.17 
97.14 

1.12 
317 

5,710 
5,405 

3.73 
15.79 
0.03 
3.20 
0,01 
8,95 
0,61 
0.95 
3.82 

37.06 
24.12 

0,00 
1.87 
0,65 

26.85 
0.61 

18.57 
0,00 
0,00 

19.18 
8,42 
0.80 
8,19 
0.00 
0.23 
0.11 

100.84 

73.84 
100.84 

1.12 
334 

18,801 
5,499 

3.80 
15,87 
0,03 
3,20 
0.01 
9.00 
0.61 
0.95 
4,10 

37.54 
27,15 

0.00 
2.02 
0.93 

30.10 
0.59 

15.75 
0.00 
0.00 

16.34 
8,42 
0,81 
8,20 
0,00 
0.23 
0.11 

101.75 

75,27 
101,75 

1,13 
334 

18,841 
5,435 

4,23 
13,72 
0.20 
3.61 
0.01 
9.13 
0.64 
1.14 
3.98 

36.47 
25.79 
0.00 
2.10 
0.94 

28.83 
0.56 

18.63 
0.00 

-0.03 
19.16 
8,47 
0.80 
8,81 
0,00 
0.2Z 
0.10 

102.87 

74,87 
102,87 

1.12 
359 

23,894 
5,514 

4.31 
14,01 
0.17 
3.63 
0.01 
9,65 
0,64 
1,14 
4.44 

37.82 
30.21 
0.00 
3.05 
1.13 

34,39 
0.59 

15,79 
0.00 

-0.03 
16,35 
8.46 
0.82 
8.63 
0.00 
0.23 
0.08 

106.78 

78.94 
106,78 

1.13 
359 

24,222 
5,636 

4.17 
12,96 
0.28 
3.86 
0.01 
9,21 
0.65 
1.20 
4,15 

36,21 
27,25 

0.00 
2.29 
0.96 

30.50 
0.51 

18.56 
0.00 

-0.06 
19.01 
8.73 
0.86 

10.09 
0.00 
0,23 
0,11 

105.73 

76,62 
105.73 

1.27 
380 

29,898 
5,549 

4.33 
13.28 
0.28 
3.88 
0.01 
9.67 
0.64 
1.12 
4.62 

37.54 
33.27 
0.00 
3.84 
1.26 

38.37 
0.53 

15.81 
0,00 

-0,06 
16.29 
8.46 
0.88 
8.99 
0.00 
0.23 
0.07 

110.84 

81,97 
110.84 

1,30 
380 

30,236 
5,800 

Încludes wood used for residential tieatlng. See Table A4 and/or Table A17 for estimates of nonmadceted renewable energy consumption for geottieimal heat pumps, solar 
thennal water heating, and electricity generation from wrind and solar photovoltaic sources, 

*lncfudes e^anol and ethers blended into gasoline. 
Exdudes ethanol. Includes commercial sector consumption of wood and wood waste, landfill gas, municipal waste, and other biomass for combined heat and power. See 

Table A5 and/or Table A17 for estimates of nonmanceted renewable energy consumption for solar thermal water heating and electricity generation fix>m wind and solar 
photovoltaic sources. 

includes energy for combined heat and power plants that have a non-regulalory status, and small on-site generating systems. 
"Includes ethane, natural gasoline, and refinery olef ns. 
'f/icludes petroleum coke, asphalt, road oH, lubricants, sliU 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, municipal waste, and other biomass sources. Excludes ettianol In motor gasoline. 
'E85 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, 
"Includes only kerosene type. 
"Diesel fuel for on- and off- road use, 
"Includes atriation gasoline and lubricants. 
"Represents consumplion unattributed to the sectors above, 
''includes a\flation gasoline, petroleum coKe, asphalt, road oil, lubricants, still gas, and miscellaneous petroleum products, 
"̂includes electricity generated for sale to Ihe grid and for own use from renewable sources, and non-electric energy from renewable sources. Excludes ethanol and 

nonmariceled renewable energy consumption for geothennal heat pumps, buildings photovoltaic systems, and solar thennal water heaters, 
includes consumption of energy by electricl^only and combined heat and power plants that have a regulatory status, 

"These values represent the energy obteined from uranium when it rs used in light water reactors. The total energy content of uranium (s mudi larger, but alternative 
processes are required lo take advantage of it. 

Includes conventional hydroelectnc, geothermal, wood and wood waste, biogenic munldpal waste, other biomass, wind, photovoltaic, and solar thennal sources. Excludes 
nel electricity imports. 

"indudes conventional hydroelectric, geothermal, wood and wood waste, biogenic munidpal waste, other biomass, wind, photovoltaic, and solar thennal sources. Exdudes 
ethanol, net electridty imports, and nonmarketed renewable energy consumption for geothermal heat pumps, buildings photovoltak: systems, and solar thermal water heaters. 

Btu = British thenmal unit. 
Note: Indudes estimated consumption for pefa l̂eum and other liquids. Totals may not equal sum of components due lo independent rounding. Data for 2013 are model 

results and may differ from official EIA data reports. 
Sources: 2013 consumption based on: U.S, Energy Infonnation Administration (EIA), Monthly Energy Review. DOE-EIA-0035(2014/11) (Washington, DC, November 

2014). 2013populationanagrossdomestiC(>roduct:IHSEconomics, Industry and Employment models, November 2014. 2013 cartiondbxjde emissions and emission fadors: 
EIA, Monthly Energy Review, DOE/EIA-0035(_2014/11) (Washington, DC, November 2014). Projections: EIA, AEO2015 National Energy Modeling System mns 
REF2015.D021915AandH16HRESOURCE.b021915B, 
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iligh oil and gas resource case comparisons 

Table D3. Energy prices by sector and source 
(2013 dollars per million Btu, unless otherwise noted) 

2013 

Projections 

2020 

Reference 
High oil and 
gas resource 

2030 

Reference 
High d l and 
gas resource 

2040 

Reference High d l and 
gas resource 

Residential 
Propane 
Distillate fuel oil 
Naturalgas 
Electricity 

Connmerclal 
Propane 
Distillate fuel oil 
Re^dual fuel oil 
Naturalgas 
Electricity 

Industrial^ 
Prc>pane 
Distillate fuel oil 
Residual fuel oil 
Natural gas^ 
Metallurgical coal 
Other industrial coal 
Coal to liquids 
Bectricity 

Transportation 
Propane 
E85' 
Motor gasoline* 
Jetfuel* 
Diesel fuel (distillate fuel oil)* 
Residual fuel oil 
Natural gas'̂  
Electricity 

Electric power* 
Distillate fuel oil 
Residual fuel oil 
Naturalgas 
Steam coal 

Average price to all users^ 
Propane 
E85' 
Motor gasoline* 
Jetfuel' 
Distillate fuel oil 
Residual fuel oil 
Naturalgas 
Metallurgical coal 
Othercoal 
Coal to liquids 
Electricity 

Non-renewable energy expenditures by 
sector (billion 2013 dollars) 

Residential 
Commercial 
Indusbial' 
Transportation 

Totai non-renewable expenditures 
Transportation renewable expenditures, 

Total expenditures 

23.3 
27.2 
10.0 
35.6 

20.0 
26.7 
22.1 

8.1 
29.7 

20.3 
27.3 
20.0 

4.6 
5.5 
3,2 

23.0 
21.5 
11.6 
37.8 

19.4 
21,0 
14.2 
9.6 

31,1 

19,6 
21.2 
13.3 
6,2 
5.8 
3.3 

22.2 
20.9 

9.6 
36.1 

18.5 
20.3 
13.5 
7.6 

29.6 

18,7 
20.5 
12,6 
4.3 
5.8 
3.2 

24.4 
26.3 
12,8 
40.0 

21,1 
25,8 
18.1 
10.4 
32,6 

21,5 
26.1 
17,2 
6,8 
6.7 
3.6 

23,9 
24.9 
10.4 
36,9 

20.4 
24.3 
16,7 
8,1 

29,4 

20.8 
24,5 
15.7 

4.6 
6.6 
3,4 

26.6 
32.9 
15.5 
42.4 

23.9 
32.5 
24.3 
12.6 
34.5 

24.5 
32.7 
23.5 

8.8 
7.2 
3.9 

25,6 
31.3 
11.9 
37.6 

22.6 
31.0 
22.1 

9,0 
29,8 

23.0 
31.3 
21.1 

5.2 
7.1 
3.7 

20.2 

29,5 

21.3 

30,8 

19,9 22,6 20.0 

29,2 32.4 29.3 

24.7 

34.7 

20.7 

24.6 
33.1 
29.3 
21,8 
28,2 
19,3 
17.6 
28.5 

24,0 
18.9 
4.4 
2.3 

21.9 
33.1 
29.0 
21.8 
27,9 
19.4 
6.1 
5,5 
2.4 

24,0 
30.4 
22.5 
16.1 
23.1 
11.7 
17.8 
30,2 

18,8 
11,5 

5,4 
2,4 

21.1 
30,4 
22.5 
16.1 
22.6 
12,2 
7,5 
5.8 
2.4 

23,3 
29,9 
21,8 
15.5 
22.5 
11,1 
16,0 
28,2 

18.1 
10,7 

3,7 
2,2 

20.2 
29.9 
21.8 
15.5 
22.0 
11.6 
5,4 
5.8 
2.3 

25.5 
31,2 
26,4 
21.3 
28.0 
15.4 
15.7 
32,9 

23.6 
15,4 

6,2 
2.7 

22.6 
31.2 
26.4 
21.3 
27.6 
16,0 
8,2 
6.7 
2.7 

24.9 
30.2 
25.0 
19.4 
26,4 
14,1 
13.9 
28.9 

22.1 
14.0 
4.1 
2.4 

21,9 
30.2 
25.0 
19.4 
26.0 
14.7 
5.8 
6,6 
2,5 

27.6 
35.4 
32.3 
28.3 
34,7 
20.3 
19.6 
36,0 

30.2 
21.6 

8.3 
2.9 

25.2 
35.4 
32.3 
28.3 
34.2 
21.5 
10.5 
7.2 
3.0 

26.6 
34.5 
31,2 
26,1 
33.2 
19.0 
16.8 
30,5 

28.7 
19.3 
4.7 
2.7 

23.9 
34.5 
31,2 
26.1 
32.8 
19,8 
6.7 
7.1 
2.7 

30,1 

243 
177 
224 
719 
364 

1 
364 

254 
194 
264 
565 

1,276 
1 

1,277 

238 
182 
242 
550 

1,213 
1 

1,214 

276 
219 
323 
638 

1,456 
6 

1,462 

256 
200 
298 
619 

1,373 
5 

1,378 

311 
259 
389 
791 

1,751 
10 

1,761 

278 
228 
348 
781 

1.635 
10 

1,645 
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Pligh oi l and gas resource ease comparisons 

Table D3. Energy prices by sector and source (continued) 
(nominal dollars per million Btu, unless otherwise noted) 

2013 

Projections 

2020 

Reference 
High oil and 
gas resource 

2030 

Reference High oil and 
gas resource 

2040 

Reference 
High oil and 
gas resource 

Residential 
Propane 
Distillate fuel oil 
Naturalgas 
Electricity 

Commercial 
Propane 
Distillate fuel oil 
Residual fuel oil 
Naturalgas 
Electricity 

Industrial^ 
Propane 
Distillate fijel oil 
Residual fuel oil 
Naturalgas^ 
Metallurgical coal 
Ottier industrial coal 
Coal to liquids 
Electricity 

Transportation 
Propane 
E85* 
Motor gasoline* 
Jetfuel' 
Diesel fuel (distillate fuel oil)' 
Residual fuel oil 
Natural gas'̂  
Electricity 

Electric power* 
Distillate fuel oil 
Residual fijel oil 
Naturalgas 
Steam coal 

23.3 
27.2 
10.0 
35.6 

20.0 
26.7 
22.1 

8.1 
29.7 

20.3 
27,3 
20.0 

4.6 
5.5 
3.2 

26,1 
24.4 
13.2 
42.9 

22.0 
23.8 
16.1 
10.8 
35.3 

22,3 
24.1 
15.1 
7.0 
6.6 
3.8 

25,0 
23.4 
10.8 
40.5 

20.7 
22.8 
15.1 
8.5 

33.2 

21,0 
23.0 
14,2 
4.8 
6.5 
3.6 

32,8 
35,3 
17.1 
53.6 

28.3 
34.6 
24.3 
13.9 
43.7 

28.8 
35.0 
23,1 

9.1 
8,9 
4.8 

31,0 
32,3 
13.5 
47.9 

26.5 
31,5 
21.7 
10.5 
38.1 

26.9 
31,8 
20.4 
6.0 
8,5 
4.5 

43.1 
53.3 
25.1 
68.8 

38,8 
52,6 
39.4 
20.5 
56.0 

39.7 
53.0 
38.0 
14.2 
11.6 
6.3 

40.4 
49.5 
18,8 
59.4 

35,7 
49,1 
34,9 
14.2 
47.1 

36.4 
49.4 
33.4 

8.3 
11.2 
5.9 

20.2 24.2 22.3 30.3 26.0 40.0 32.7 

24.6 
33,1 
29.3 
21.8 
28.2 
19.3 
17,6 
28.5 

24.0 
18.9 
4,4 
2,3 

27,2 
34.4 
25,5 
18,3 
26.2 
13.2 
20.2 
34.3 

21.3 
13.0 
6.1 
2.7 

26.1 
33.5 
24.5 
17,3 
25,2 
12,4 
18.0 
31.7 

20.3 
12.0 
4.1 
2.5 

34.1 
41.9 
35.3 
28.6 
37.6 
20.6 
21,0 
44.1 

31.7 
20.6 

8.3 
3.6 

32.3 
39.3 
32.4 
25.2 
34.3 
18,4 
18.0 
37,5 

28.7 
18,2 

5,4 
3.2 

44,8 
57.4 
52.4 
45.8 
56.2 
32.9 
31.8 
58,4 

49.0 
35,0 
13,4 
4.7 

42.0 
54.6 
49,4 
41,2 
52,5 
30.1 
26.5 
48.2 

45.4 
30.6 

7.4 
4.2 

U.S. Energy Information Administration | Annual Energy Outlook 2015 D-7 



tligh oil and gas resource case comparisons _̂^ ^ 

Table D3. Energy prices by sector and source (continued) 
(nominal dollars per million Btu, unless otherwise noted) 

2013 

Projections 

2020 

Reference High oil and 
gas resource 

2030 

Reference 
High oil and 
gas resource 

2040 

Reference 
High oil and 
gas resource 

Average price to all users^ 
Propane 
E85' 
Motor gasoline* 
Jetfuel ' , 
Distillate hiel oil 
Residual fijel oil 
Naturalgas 
Metallurgical coal 
Ottier coal 
Coal to liquids 
Electricity 

Non-renewable energy expenditures by 
sector (biliion nominal dollars) 

Residential 
Commen;ial 
industrial^ 
Transportation 

Total non-renewable expenditures 
Transportation renewable expenditures, 

Total expenditures 

21,9 
33.1 
29.0 
21.3 
27,9 
19.4 
6,1 
5.5 
2.4 

23.9 
34.4 
25,5 
18,3 
25.7 
13,8 
8.5 
6,6 
2,8 

22.6 
33.5 
24.5 
17.3 
24.6 
13.0 
6.1 
6.6 
2,6 

30.3 
41,9 
35,3 
28,6 
36.9 
21.5 
11.0 
8,9 
3,7 

28.4 
39.3 
32.4 
25.2 
33.7 
19.1 
7.5 
8,5 
3.3 

40.9 
57.4 
52.4 
45.8 
65.5 
34,8 
17.0 
11.6 
4.8 

37.7 
54.6 
49,4 
41,2 
51.9 
31.2 
10.6 
11.2 
4.3 

29.5 34.9 32.8 43,4 38,1 56,2 47,5 

243 
177 
224 
719 

1,364 
1 

1,364 

288 
220 
299 
641 

1,448 
1 

1,449 

268 
205 
272 
617 

1,361 
1 

1,362 

370 
294 
433 
855 

1,952 
8 

1,960 

332 
260 
387 
803 

1,782 
7 

1,788 

504 
420 
631 

1,283 
2,839 

16 
2,855 

440 
360 
551 

1,235 
2,586 

15 
2,601 

includes energy for combined heat and power plants that have a non-regulatory status, and small on-site generating systems, 
'Excludes use for lease and plant ftiel. 
'E85 refers to a blend of 85 percent ethanol (renewable) and 15 percent motor gasoline (nonrenewable). To address cold starting issues, the percentage of elhanol varies 

seasonally. The annual average ethanol content of 74 p^cent is used for ttiis forecast, 
'S^es weigtited-avetage price fo( all grades, tndudes Federal, State, and local texes. 
°Kerosene-type jet ftiel. Includes Federal and Stale taxes while excluding county and local taxes, 
*Oles^ fuel for on-road use. Includes Federal and Stale taxes while excluding county and local taxes, 
^Natural ga$ used as fuel in motor vehicles, trains, and ships. Includes estimated motor vehicle fuel taxes and estimated dispensing costs or charges. 
'includes eiectnctty-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 = Britist) thermal unit. 
. . = t̂ ot applicable. 
Note: Data for 2013 are model results and may differ from official EIA data reports. 
Sources: 2013 prices for motor gasoline, distillate fuel oil, and jet fuel are based on prices in the U.S. Energy Inforniation Administration (EIA), Pettoleum Mart(.eting Monttily, 

DOE/EIA-0380(2014/08} (Washington, DC, August 2014). 2013 residential, commercial, and industrial natural gas delivered prices: EIA, Natural Gas Monthly, 
DOE/EIA-0130(2014ffl7) (Washington, DC, July 2014). 2013 transportation sector natural gas delivered prices are model results. 2013 electric power sector distill ale and 
residual fuel oil prices: EIA, Monttily Energy Review, DOE/EIA-0035(2014/11) (Washington, DC, November 2014). 2013 electric power sector natural gas prices: EIA, Electtic 
PowerMonthiy. DOE/EIA-0226, April 2013 and April 2014, Table 4,2, and EIA, Stete Energy Data Report2012, DOE/EIA-0214(2012) (Washington, DC, June 2014). 2013 coal 
prices based on: EIA, Quarterty Coal Report. October-December 2013, DOE/EIAr0121 (2013/40) (Washington, DC. March 2014) and EIA, AE02015 National Energy Modeling 
System run ReF20l5.[X)2l915A, 2013 electricity prices; EIA, Wonfft/y Energy Rew'ew, DOE/EIA-0035(2O14/11) (Washington, DC, NovMnber 2014). 2013 E85 prices 
derived from monthly prices in the Clean Cities Altemative Fuel Price Report, Projections: EIA. AEO2015 National Energy Modeling System runs REF2015,0021915A and 
HIGHRESOUSCE,D021915B, 
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High oil and gas resource ca.se comparisons 

Table D4. Petroleum and other liquids supply and disposition 
(million barrels per day, unless otherwise noted) 

Supply and disposition 2013 

Projections 

2020 

Reference 
HighoiUnd 
gas resource 

2030 

Reference High oil and 
gas resource 

2040 

Reference 
High oil and 
gas resource 

Crude oil 
Domestic crude production'" 

Alaska 
Lower 48 states 

Net imports 
Gross imports 
Exports 

Other cnjde supply^ 
Total crude supply 

Net product imports 
Gross refined product imports' 
Unfinished oil imports 
Blending component imports 
Exports 

Refinery processing gain* 
Product stock wittidrawal 
Natural gas plant liquids 
Supply from renewaWe sources 

Ethanol 
Domestic production 
Net imports 
Stock withdrawal 

Biodiesel 
Domestic production 
Net imports 
Stock withdrawal 

Other biomass-derived liquids' 
Domestic production 
Net imports 
Stock withdrawal 

Liquids from gas 
Liquids from coal 
Other* 

Total primary supply' 

Product supplied 
by fuel 

Liquefied petroleum gases and other', 
Motor gasoline® 

ofwhich: E85''' 
Jetfuel" 
Distillate ftjel oi l" 

ofwhich: Diesel 
Residual ftjel oil 
Other" 

by sector 
Residential and commercial 
Industrial" 
Transportation 
Electric power" 
Unspecified sector" 

Total product supplied 

Discrepancy'̂  

7.44 
0.52 
6.92 
7.60 
7.73 
0,13 
0.27 

15.30 

-1.37 
0,82 
0,66 
0.60 
3.43 
1.09 
0.11 
2.61 
0.93 
0.83 
0.85 

-0.02 
0.00 
0.10 
0.09 
0.01 
0.00 
0,00 
0,00 
0,00 
0,00 
0.00 
0.00 
0,21 

10,60 
0.42 

10.18 
5.51 
6.14 
0.63 
0.00 

16.11 

-2.80 
1.21 
0.60 
0.59 
5.20 
0.98 
0.00 
4.04 
1.01 
0.84 
0.86 

-0,02 
0.00 
0.14 
0.13 
0.01 
0,00 
0,03 
0,03 
0.00 
0.00 
0.00 
0.00 
0.28 

12.61 
0.42 

12.19 
5.16 
6.03 
0.87 
0.00 

17.77 

-5.03 
1.03 
0,60 
0,58 
7,24 
1,14 
0.00 
4,65 
1.02 
0,85 
0.87 

-0.03 
0,00 
0,14 
0,13 
0,01 
0.00 
0,03 
0.03 
0.00 
0.00 
0.00 
0.00 
0,30 

10,04 
0.24 
9,80 
6,44 
7.07 
0.63 
0.00 

16.48 

-3.56 
1.31 
0.52 
0.49 
5.89 
0.97 
0,00 
4.19 
1,01 
0.84 
0.86 

-0.02 
0.00 
0.11 
0.10 
0.01 
0.00 
0.06 
0.06 
0.00 
0.00 
0.00 
0.00 
0.30 

15.64 
0.24 

15.40 
4.02 
5.18 
1.16 
0.00 

19.66 

-7.86 
1.27 
0.52 
0.57 

10.22 
1.10 
0.00 
5.78 
1.01 
0.84 
0.88 

-0.03 
0.00 
0.09 
0,08 
0,01 
0.00 
0.08 
0.08 
0.00 
0.00 
0.00 
0.00 
0.34 

9.43 
0.34 
9.09 
7.58 
8,21 
0,63 
0.00 

17.01 

-4.26 
1.26 
0.45 
0.40 
6.36 
0.98 
0.00 
4.07 
1.12 
0.95 
0.93 
0.02 
0.00 
0.11 
0.10 
0,01 
0,00 
0.06 
0.06 
0.00 
0.00 
0,00 
0,00 
0.32 

16,59 
0.14 

16.45 
4.08 
5.02 
0,94 
0.00 

20.67 

-9.89 
1,12 
0.45 
0.52 

11.97 
1.06 
0.00 
6.59 
1.14 
0.97 
0.96 
0,02 
0.00 
0.09 
0.08 
0.01 
0.00 
0,08 
0.08 
0,00 
0,00 
0.00 
0.00 
0.34 

18.87 19.62 19.84 19.38 20.03 19.24 19.90 

2,50 
8.85 
0.01 
1.43 
3,83 
3.56 
0.32 
2.04 

0.86 
4.69 

13.36 
0.12 

-0.12 
18.96 

2.91 
8.49 
0.02 
1,55 
4,26 
3,94 
0,27 
2,18 

0,76 
5.50 

13.46 
0,08 

-0.15 
19.65 

2.95 
8.53 
0.02 
1,55 
4,28 
3,97 
0,27 
2,29 

0,76 
5.65 

13,54 
0,07 

-0,15 
19.87 

3.30 
7.41 
0.13 
1.75 
4.34 
4.09 
0.28 
2,33 

0,67 
6.04 

12,79 
0.08 

-0.17 
19.41 

3.38 
7.56 
0.12 
1.76 
4.59 
4.33 
0.28 
2.53 

0,68 
6,37 

13.15 
0.07 

-0.19 
20.09 

3,25 
7.05 
0.19 
1,87 
4,38 
4,17 
0,28 
2.43 

0.61 
6,09 

12.66 
0,08 

-0,17 
19.27 

3,39 
7.22 
0.19 
1,88 
4,60 
4,38 
0.28 
2.60 

0.62 
6.47 

13,00 
0,08 

-0.19 
19.97 

-0.10 -0,03 -0,03 -0.03 -0.06 -0.03 -0.07 
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High oil and gas resource ease comparisons 

Table D4. Petroleum and other liquids supply and disposition (continued) 
(million barrels per day, unless otherwise noted) 

Supply and disposition 2013 

Projections 

2020 

Reference High oil and 
gas resource 

2030 

Reference High oil and 
gas resource 

2040 

Reference High oil and 
gas resource 

Domestic refinery distillation capacity" 
Capacity utilization rate (percent)" 
Net import share of product supplied (percent), 
Net expenditures for imported crude oil and 

petroleum products (billion 2013 dollars) 

17.8 
88.3 
33.0 

18.8 
87,8 
13.7 

19.0 
95.6 

0.6 

18.8 
89,4 
14.8 

20.1 
99.8 

-19.3 

18.8 
92.0 
17.4 

20.9 
100.4 
-29.1 

308 167 153 259 165 405 214 

'Includes lease condensate. 
'strategic petroleum reserve stock additions plus unaccounted for crude oil and crude oil stock withdrawals, 
"Includes ottier hydrocarbons and alcohols, 
^he volumetric amount by which total output is greater than input due to the processing of crude oil into products wfiich, in total, have a lower specific gravity than the crude 

oil orocessed. 
Includes p^olysis oils, biomass-derived Fischer-Tropscti liquids, biobutanol, and renewable feedstocks used for the on-site production of diesel and gasoline. 

'Includes domestic sources of other blending comiionents, other hydrocarbons, and ethers. 
'Total crude supply, net product impwts. refinery processing gain, product stock vnthdrawal. natural gas plant liquids, supply from renewable sources, liquids from gas, liquids 

from coal, and other supply. 
'includes ethane, natural gasoline, and refinery olefins. 
"includes eUian<ri and ethers blended into gasoline. 
" E 8 5 refers to a blend of 85 percent ethanol (renevrable) 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. 
"Includes only kerosene type. 
'Includes distillate fuel dl from peb'oleum and biomass feedstocks. 
"Includes kerosene, aviation gasoline, petrochemical feedstocks, lubricants, waxes, asphalt, road oil, still gas, special naphthas, petroleum coke, crude oil product supplied, 

methanol, and miscellaneous petroleum products. 
"Includes energy for combined heat and power plants that have a non-regulatory status, and small on-site generating systems, 
"Includes consumption of energy by dectricity-only and combined heat and power plants that have a regulatory status. 
"Represents consumption unattributed to ttie sectors above. 

Balancing Item. Includes unaccounted for supply, losses, and gains. 
"End-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 barrels per calendar day. 
Note: Totals may not equal sum of components due to indep^dent rounding. Data for 2013 are model results and may differ from official EIA data reports. 
Sources: 2013 product supplied based on: U.S. Energy Infonmation Administration (EIA), Monthly Energy Revievi/. DOE/EIA-0035(2014/11) (Washington. DC, November 

2014). OthCT2013data: EIA, Pe(roteumSupp/yAnnua/20«, DOE/EIA-0340(2013)/1 (Washington, DO, September2014). Projections: EIA, AE02015 National Energy 
Modeling System mns REF2015,D021915Aand H1GHRESOURCE,D021915B. 
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High oil and gas resource case comparisons 

Table D5. Petroleum and other liquids prices 
(2013 dollars per gallon, unless otherwise noted) 

2013 

Projections 

2020 

Reference 
High oil and 
gas resmirce 

2030 

Reference 
High oil and 
gas resource 

2040 

Reference 
High oil and 
gas resource 

Crude oil prices (2013 dollars per barrel) 
Brent spot 
West Texas Intermediate spot 
Average imported refiners acquisition cost', 
Brent / West Texas Intermediate spread 

Delivered sector product prices 

Residential 
Propane 
Distillate fuel oil 

Commercial 
Distillate fuel oil 
Residual fijel oil 
Residual fijel oil (2013 dollars per barrel), 

Industrial^ 
Propane 
Distillate ftjel oil 
Residual ftjel oil 
Residual luel oil (2013 dollars per barrel). 

Transportation 
Propane 
E85' 
Ethanol wholesale price 
Motor gasoline* 
Jetfuel' 
Diesel fuel (distillate fuel oil)* 
Residual fuel oil 
Residual ftjel oil (2013 dollars per barrel),. 

Electric pourer'̂  
Distillate fljel oil 
Residual fuel oil 
Residual fuel oil (2013 dollars per barret). 

Average prices, all sectors" 
Propane 
Motor gasoline* 
Jet ftjel" 
Distillate ftjel oil 
Residual ftjel oil 
Residual fuel oil (2013 dollars per ban-el),. 

Average 

109 
98 
98 

10.7 

79 
73 
71 

6.2 

76 
64 
66 

11.3 

106 
99 
96 
6,2 

98 
84 
82 

14.1 

141 
136 
131 
5.6 

129 
115 
111 

14,1 

2,13 
3.78 

3.68 
3.31 
139 

1,85 
3.75 
3.00 
126 

2,24 
3,14 
2.37 
3,55 
2,94 
3.86 
2,89 
122 

3,33 
2.83 
119 

2,00 
3,53 
2,94 
3,83 
2.90 
122 

3.16 

2.10 
2.99 

2,89 
2,12 

89 

1.79 
2.91 
2.00 

84 

2.19 
2,90 
2.49 
2.74 
2.17 
3.17 
1,74 

73 

2.60 
1,71 

72 

1.93 
2,74 
2,17 
3,11 
1,83 

77 
2.46 

2.03 
2.89 

2,80 
2,02 

85 

1.70 
2.82 
1,89 

79 

2,12 
2,85 
2.42 
2.65 
2.09 
3.08 
1.66 

70 

2.51 
1.61 

67 

1.84 
2.65 
2.09 
3.01 
1.73 

73 
2.37 

2.23 
3,65 

3.56 
2.71 
114 

1.96 
3,58 
2.58 
108 

2.32 
2.98 
2.35 
3.20 
2.88 
3.84 
2.30 

97 

3.28 
2.30 

97 

2.06 
3.20 
2.88 
3.78 
2.40 
101 

2.89 

2.18 
3.45 

3.35 
2.50 
105 

1.90 
3.36 
2.36 

99 

2.27 
2.88 
2.28 
3,03 
2,62 
3,62 
2,12 

89 

3.07 
2.09 

88 

2.00 
3.03 
2.62 
3.57 
2.20 

92 
2.73 

2.43 
4.56 

4,47 
3,64 
153 

2.24 
4.49 
3.51 
147 

2,52 
3.38 
2.64 
3.90 
3,81 
4,75 
3.03 
127 

4.19 
3.23 
136 

2.30 
3.90 
3.81 
4,69 
3.22 
135 

3.62 

2,33 
4.34 

4.28 
3.31 
139 

2.10 
4.29 
3.16 
133 

2.43 
3.29 
2.53 
3,77 
3.52 
4.55 
2,85 
120 

3,98 
2,90 
122 

2.18 
3,77 
3,52 
4,50 
2.96 
124 

3.44 
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High oil and gas resource case comparisons 

Table D5. Petroleum and other liquids prices (continued) 
(nominal dollars per gallon, unless otherwise noted) 

2013 

Projections 

2020 

Reference 
High oil and 

gas resource 

2030 

Reference 
High oil and 

gas resource 

2040 

Reference 
High oil and 

gas resource 

C r u d e o i l p r i ces ( n o m i n a l do l l a r s per barre l ) 

Brent spot 

WestTexas Intermediate spot 

Average imported refiners acquisition cost'.. 

Delivered sector product prices 

109 

98 

98 

90 

83 

80 

85 

72 
74 

142 

133 

129 

127 

109 

107 

229 

220 

212 

205 

182 

175 

Residential 

Propane 

Distillate ftjel oil 

Commercial 

Distillate fuel oil 

Residual fuel oil 

Industrial^ 

Propane 

Distillate fijel oil 

Residual fijel oil 

Transportation 

Prapane 
E85' 

Ethanol wholesale price 

Motor gasoiine* 
Jet ftjel' 
Diesel fuel (distillate fijel oil)' 

Residual fuel oil 

Electric power^ 

Distillate fuel oil 

Residual fuel oil 

Average prices, all sectors" 

Propane 

Motor gasoline* 
Jetfuel' 
Distillate ftjel oil 
Residual ftjel oil (nominal dollars per ban-el) 

Average 

2.13 

3.78 

3.68 

3.31 

1,85 

3,75 

3,00 

2,24 

3.14 

2.37 

3.55 

2,94 

3.86 

2.89 

3,33 

2,83 

2,00 

3.53 

2.94 

3.83 

122 

3.16 

2,38 

3,39 

3,28 

2.41 

2.04 

3.30 

2.26 

2.49 

3,29 

2,83 

3.10 

2.47 

3.60 

1,98 

2.95 

1.94 

2.19 

3,10 

2,47 

3,52 

87 

2.79 

2.28 

3.25 

3.14 

2,26 

1,91 

3,16 

2,12 

2.38 

3,20 

2.72 

2.98 

2.34 

3.45 

1,86 

2.82 

1,80 

2.07 

2.98 

2.34 

3,38 

82 

2.66 

2,99 

4.90 

4.78 

3.63 

2.63 

4.80 

3.46 

3,12 

3.99 

3.15 

4.29 

3,86 

5,16 

3.08 

4.39 

3.09 

2,77 

4.29 

3,86 

5.07 

135 

3.88 

2.83 

4.48 

4,35 

3,25 

2,46 

4,37 

3,06 

2.95 

3,74 

2.96 

3,93 

3.40 

4.70 

2.75 

3.98 

2.72 

2.59 

3.93 

3.40 

4,63 

120 

3.54 

3.94 

7.40 

7.25 

5.90 

3.62 

7,28 

5,69 

4.09 

5.48 

4.27 

6.32 

6,18 

7.70 

4,92 

6,79 

5.24 

3.73 

6,32 

6,18 

7,61 

219 

5.86 

3,69 

6,87 

6.76 

5.23 

3.33 

6.78 

4.99 

3,84 

5.21 

4.00 

5.96 

5.57 

7.20 

4.50 

6.30 

4.58 

3,45 

5.95 

5.57 

7.12 

196 

5.43 

'Weighted average price delivered to U.S. refiners. 
includes combined heat and powr^ plants that have a non-regulatory status, and small on-site generating systems. 
' E 8 5 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, 
^a les Mreighted-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 electridty-only and combined heat and power plaits that have a regulatory status, 
•weighted averages of end-use fuel prices are derived from the prices in each sector and the corresponding sectoral consumption. 
Note: Data for 2013 are model results and may differ from official EIA data reports. 
Sources: 2013 Brent and West Texas Intermediate caide oil spot prices: Thomson Reuters. 2013 av^age imported crude oil price: Energy Information Administration 

(EIA), Monthly Energy Review, DOE/E1A-0035{2014/11) (Washington, DC, November 2014). 2013 prices for motor gasoline, distillate fuel oil, and jet ftiel are based on: EIA, 
Petmleum Martceting Monthly, DOE/EIAr0380(2014/08) (Washington, DC, August 2014). 2013 residential, commercial, industrial, and transportation sector petroleum product 
prices are derived from: EIA, Fonn EtA-782A, "Refiners'/Gas Plant Operators' Monthly Petroleum Product Sales Report." 2013 electric power prices t)ased on: Monthly 
Energy Review, DOE^IA-0035(2014/11) (Washington, DC, November 2014). 2013 E85 prices derived from monthly prices in the Clean Cities Altemative Fuel Price Report. 
2013 wholesale ethanol prices derived from Bloomberg U.S. average rack price. Projections: EIA,AE02015NationalEnergyModeling System runs REF2015,DO21915A and 
HIGHRESOURCE.D021915B, 
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High oil and gas resource ease comparisons 

Table D6. Natural gas supply, disposition, and prices 
(trillion cubic feet, unless otherwise noted) 

Supply, disposition, and prices 2013 

Projections 

2020 

Reference 
High oi) and 
gas resource 

2030 

Reference High oil and 
gas resource 

2040 

Reference 
High oil and 
gas resource 

Supply 
Dry gas production' 
Supplemental natural gas^ 
Net imports 

Pipeline' 
Liquefied natural gas 

Total supply 

Consumption by sector 
Residential 
Commercial 
Industrial* 
Natural gas-to-liquids heatand power* 
Natural gas-to-liquids production* 
Electric povrer' 
Transportation' 
Pipeline fuel 
Lease and plantfuel* 

Total consumption 

Discrepancy'" 

Natural gas spot price at Henry Hub 
(2013 dollars per million Btu) 
(nominal dollars per million Btu) 

Delivered prices 
(2013 dollars per thousand cubic feet) 

Residential 
Commercial 
Industrial* 
Electric power' 
Transportation" 

Average" 
(nominal dollars per thousand cubic feet) 

Residential 
Commercial 
Industrial* 
Electric power' 
Transportation" 

Average" 

24,40 
0.O5 
1,29 
1.20 
0.09 

25.75 

4,92 
3,28 
7.41 
0.00 
0,00 
8,16 
0,05 
0.86 
1,48 

26.16 

28.82 
0.06 

-2.55 
-0.48 
-2,08 
26.33 

4.50 
3.21 
8,10 
0,00 
0,00 
7.61 
0.07 
0.83 
1.82 

26.14 

32.18 
0,06 

-2,74 
-0.66 
-2.08 
29.51 

4,62 
3,39 
8.32 
0.00 
0.00 

10.04 
0.07 
0.90 
1.97 

29.32 

33.01 
0.06 

-4.81 
-1,52 
-3,29 
28.27 

4.40 
3.33 
8.41 
0.00 
0.00 
8.81 
0.17 
0.91 
2.05 

28.08 

42.66 
0.06 

-9,03 
-1.78 
-7.26 
33.69 

4,57 
3,61 
8.92 
0.00 
0.00 

12.16 
0.18 
1.10 
2,97 

33.50 

35,45 
0.06 

-5.62 
-2.33 
-3,29 
29.90 

4,20 
3,61 
8.66 
0.00 
0.00 
9.38 
0.70 
0.93 
2.23 

29.70 

50.61 
0.06 

-13.11 
-2,85 

-10.26 
37.57 

4.40 
4.00 
9.18 
0.00 
0,00 

13.89 
0,94 
1,22 
3.74 

37.38 

-0.41 0.19 0.19 0.19 0.19 0.19 0.19 

3,73 
3,73 

4.88 
5.54 

3,12 
3.51 

5,69 
7.63 

3.67 
4,76 

7.85 
12.73 

4.38 
6.93 

10.29 
8.35 
4.68 
4,51 

18.13 
6.32 

10.29 
8.35 
4.68 
4.51 

18.13 
6.32 

11.92 
9.82 
6.35 
5.52 

18.27 
7.66 

13.52 
11.14 
7.20 
6.26 

20.73 
8.68 

9.90 
7.83 
4,40 
3,77 

16.49 
5.59 

11.11 
8,79 
4,94 
4,24 

18.51 
6.28 

13.15 
10,69 
6.99 
6.38 

16.13 
8.40 

17.62 
14.33 
9.37 
8.55 

21.62 
11.27 

10,72 
8.31 
4.78 
4.25 

14.27 
5.97 

13.91 
10.78 
6.20 
5.52 

18.52 
7.75 

15.90 
12.97 
9.03 
6.49 

20.18 
10.76 

25.77 
21.03 
14.64 
13,76 
32.72 
17.44 

12,21 
9.24 
5.37 
4.79 

17.24 
6.87 

19.31 
14.61 
8,49 
7.57 

27.26 
10.87 

'Martteted production (wet) minus extraction losses. 
'Synthetic natural gas. propane air, coke oven gas, refinery gas, l>iomass gas. air injected for Blu stabilization, and manufactured gas commingled and distributed with natural 

gas-
Încludes any natural gas regasified in the Bahamas and transported via pipeline lo Florida, as well as gas from Canada and Meidco. 

'includes energy for c(»nbined heat and power plants that have a non-regulatory status, and small on-site generating systems. Excludes use for lease and plant fuel. 
Includes any natural gas used In the process of converting natural gas to liquid fuel that Is not actually converted, 

'Includes any natural gas converted into liquid fuel, 
'Includes consumplion of energy by elecbidty-only and combined heat and power plants that have a regulatory status, 
'Natural gas used as fuel in motor v^icles, trains, and ships. 
^R^resenls natural gas used in well, field, and lease operations, in natural gas processing plant machinery, and for liquetaction in export facilities. 
"B^ancing item. Natural gas lost as a result of converting flow data measured at varying temperatures and pressures lo a standard temperature and pressure and the merger 

of different data reporting systems which vary in scope, fonnat, definition, and respondent ^pe. In addition, 2013 values indude net storage injecticms, 
"Natural gas used as ̂ e l In motor vehicles, trains, and ships. Price indudes estimated motor vehide fuel taxes and estimated dispensing costs or charges, 
V^eighted average prices. Weights used are the sectoral consumption values excluding lease, plant, and pipeline fuel. 

- - = Not applicable. 
Note: Totals may not equ^ sum of components due to Independent rounding. Data for 2013 are model results and may differ from ofTidal EIA data reports. 
Sources: 2013 supply values; lease, plant, and pipeline fuel consumption; and residential, commerdal. and industrial delivered prices: U.S. Biergy Infonmatlon 

Administration (EIA). Natural Gas Monttily, DOE/EIA-0130(2014/07) (Washington, OC, July 2014). Other 2013 consumption based on: EIA, Monthly Eneigy Review. 
DOeEIA-0035(2014/11) (Washington, DC, November2014). 2013 natural gas spot price at Henry Hub: Thomson Reuters. 2013electricpovirerprices: EIA. EfecWc Power 
Monttily, DOE/EIA-0226, April 2013 and April 2014, Table 4.2, and EIA, Stale Energy Data Report 2012. DOE/EIA-0214(2012) (Washington. DC. June 2014). 2013 
transportation sector delivered prices are model resuKs. Projections: EIA, AEO2015 National Energy Modeling System runs REF2015,0021915A and 
HlGHReSOURCE,D021915B, 
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Table D7. Oil and gas supply 

2013 

Projections 

2020 

Reference High oil and 
gas resource 

2030 

Reference High oil and 
gas resource 

2040 

Reference High oil and 
gas resource 

Crude oil 
Lower 48 average wellliead price^ 
(2013 dollars per barrel) 

Production (million barrels perday)^ 
United States total 

Lower 48 onshore 
Tight oi l ' 
Carbon dioxide enhanced oil recovery 
Other 

Lower 48 offshore 
State 
Federal 

Alaska 
Onshore 
State offshore 
Federal offshore 

Lower 48 end of year reserves^ 
(billion barrels) 

Natural gas plant liquids production 
(million barrels per day) 

United States total 
Lower 48 onshore 
Lower 48 offshore 
Alaska 

Natural gas 
Natural gas spot price at Henry Hub 
(2013 dollars per million Btu) 

Dry production (trillion cubic feet)* 
United States total 

Lower 48 onshore, 
Tight gas 
Shale gas and tight oil plays' 
Coalbed methane 
Other 

Lower 48 offshore, 
State 
Federal 

Alaska 
Onshore 
State offshore,,., 
Federal offehore 

Lower 48 end of year dry reserves* 
(trillion cubic feet) 

Supplemental gas supplies (trillion cubic feet)^. 

Total lovrer48 wells drilled (thousands) 

97 

29.4 

3.73 

75 

37.4 

4.88 

67 101 85 

40.6 42.6 55.2 

3.12 5.69 3.67 

136 

44.8 

7.85 

117 

7.44 
5.57 
3.15 
0.28 
2.14 
1.36 
0,07 
1,29 
0,52 
0,45 
0.06 
0.00 

10.60 
8.03 
5.60 
0.35 
2,08 
2.15 
0.05 
2.10 
0,42 
0.30 
0.12 
0.00 

12.61 
9.88 
7.45 
0.32 
2,12 
2.31 
0.05 
2.26 
0.42 
0.30 
0.12 
0.00 

10.04 
7.60 
4.83 
0.58 
2.19 
2.21 
0.03 
2.18 
0.24 
0.18 
0.06 
0.00 

15,64 
13.03 
10,23 
0,46 
2.34 
2,37 
0.03 
2.34 
0,24 
0,18 
0.06 
0.00 

9,43 
6.92 
4.29 
0.83 
1.80 
2.17 
0.02 
2.14 
0,34 
0.12 
0.02 
0.20 

16.59 
14.03 
11.66 
0.44 
2,03 
2.42 
0,02 
2,39 
0.14 
0.12 
0.02 
0.00 

62.7 

2.61 
2,39 
0,18 
0.03 

4.04 
3,82 
0,19 
0.02 

4.65 
4.42 
0,20 
0,02 

4,20 
3.92 
0.26 
0,01 

5,78 
5.50 
0.26 
0.01 

4.07 
3,79 
0.26 
0.02 

6.59 
6,31 
0.27 
0.01 

4.38 

24.40 
22.63 

4,38 
11.34 

1,29 
5,61 
1.46 
0,11 
1.35 
0,32 
0,32 
0.00 
0.00 

293 

0.05 

44.5 

28.82 
26.52 

5.21 
15.44 

1.45 
4.42 
2,03 
0.06 
1.98 
0.27 
0.27 
0.00 
0.00 

309 

0.06 

43.4 

32.18 
29.78 

5.44 
18.82 

1.25 
4.27 
2.14 
0.06 
2.08 
0.27 
0.27 
0.00 
0.00 

329 

0.06 

47.1 

33.01 
29.05 

5.99 
17.85 

1,24 
3,97 
2.79 
0.03 
2,76 
1.18 
1.18 
0.00 
0.00 

329 

0.06 

52.1 

42.66 
39.66 

7.06 
27.50 

1,16 
3,95 
2.77 
0,03 
2,74 
0.23 
0.23 
0.00 
0.00 

382 

0.06 

62.3 

35.45 
31.49 

6.97 
19.58 

1.25 
3.69 
2.81 
0.02 
2.79 
1.15 
1.15 
0.00 
0.00 

345 

0.06 

56.7 

50.61 
47.47 

8,14 
34.57 

1.13 
3.63 
2.95 
0.02 
2.93 
0.19 
0.19 
0.00 
0.00 

435 

0.06 

61.5 

'Represents lovrer 48 onstwre and offshore supplies. 
indudes lease condensate. 
^Ighl oil represents resources in low-permeability reservoirs, induding shale and chalk fomiallons. The specific plays induded in the tight oil category are BakkenAThree 

FortfSffianish, Eagle Ford, Woodford. Austin Chalk, Spraberry, Niobrara, AvalonOone Springs, and JJlonlerey. 
*Mari(eled producticm (wet) minus extraction losses. 
Synthetic nalural gas, propane air, coke oven gas, refinery gas, biomass gas. air injected for Blu stabilizallon, and manufactured gas commingled and distributed wrifii natural 

gas. 
Note: Totals may not equal sum of compcments due lo independenl rounding. Data for 2013 are model results and may differ from official EIA data reports. 
Sources: 2013 crude oil lower 48 average wellhead price: U.S, Energy Information Administration (EIA), Petroleum Marketing Monthly, DOE/EIAr0380(2014/08) 

(Washington, DC. August 2014). 2013 lower 48 onshore, lower 48 offshore, and /Alaska cmde oil productron: EIA, Pettoleum Supply Annual 2013, DOE/EIA-0340(2013)/1 
(Washington, DC, September 2014). 2013 natural gas spot price al Henry Hutu Thomson Reulers. 2013 Alaska and total natural gas production, and supplemental gas 
supplies: EIA Wah;ra/GasMonfftjy,DOE/EIA-0130(2014/07)(Washinglon,DC, July2014), Other 2013 values: EIA, Office of Energy Analysis. Projections: EIA, 
AEO2015 National Energy Modeling System mns REF2015.D021915A and HIGHRESOURCE,D021915B. 
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High oil and gas resource case comparisons 

Table D8. International petroleum and other liquids supply, disposition, and prices 
(million barrels per day, unless otherwise noted) 

Supply, dispositfon, and prices 2013 

Projections 

2020 

Reference 
High oil and 
gas resource 

2030 

Reference High oil and 
gas resource 

2040 

Reference 
High oil and 
gasreeoucce 

Crude oil spot prices 
(2013 dollars per barrel) 

Brent 
West Texas Intermediate 

(nominal dollars per barrel) 
Brent 
West Texas Intermediate 

Petroleum and other liquids consumption^ 
OECD 

United States (50 states) 
United States tem'tories 
Canada 
Mexico and Chile 
OECD Europe^ 
Japan 
South Korea 
Australia and New Zealand 

Total OECD consunnption 
Non-OECD 

Russia 
Other EunDp© and Eurasia' 
China 
India 
Other Asia* 
Middle East.. 
Africa 
Brazil 
Other Central and South America 

Total non-OECD consumption 

Total consumption 

Petroleum and otfier liquids production 
OPEC" 

Middle East 
North Africa 
West Africa 
South America 

Total OPEC production 
Non-OPEC 

OECD 
United States (50 states) 
Canada.,., 
Mexico and Chile 
OECD Europe^ 
Japan and South Korea 
Australia and New Zealand 

Total OECD production 
Non-OECD 

Russia 
Other Europe and Eurasia' 
China 
Other Asia* 
Middle East 
Africa 
Brazil 
Other Central and South America 

Total non-OECD production 

Total petroleum and other liquids production. 
OPEC marl<et share (percent) 

109 
98 

109 
98 

18.96 
0.30 
2.29 
2.46 

13.96 
4,56 
2.43 
1.16 

46.14 

3.30 
2.06 

10.67 
3.70 
7,37 
7.61 
3,42 
3.11 
3.38 

44.60 

79 
73 

90 
83 

19,65 
0.31 
2.31 
2.71 

14.20 
4.27 
2.58 
1,16 

47.20 

3,31 
2.22 

13.13 
4.30 
9.08 
8.40 
3.93 
3,33 
3.49 

51.20 

76 
64 

85 
72 

19,87 
0.31 
2.31 
2.71 

14.20 
4,27 
2.58 
1.16 

47.43 

3.31 
2.22 

13.13 
4.30 
9.08 
8.40 
3.93 
3.33 
3.49 

51.20 

106 
99 

142 
133 

19.41 
0.34 
2.21 
2.80 

14.09 
4.03 
2.53 
1,11 

46.52 

3.23 
2.39 

17.03 
5.52 

12,35 
9.66 
4,78 
3.74 
3.72 

62.31 

98 
84 

127 
109 

20.09 
0,34 
2.21 
2,80 

14.09 
4.03 
2.53 
1.11 

47.20 

3.23 
2,39 

17,03 
5,52 

12.35 
9.56 
4.78 
3.74 
3,72 

62.31 

141 
136 

229 
220 

19.27 
0,38 
2.14 
2.92 

14.12 
3.65 
2.40 
1,15 

46.04 

3.01 
2.59 

20.19 
6.79 

16.49 
11.13 

6.18 
4.50 
4,15 

75.01 

129 
115 

205 
182 

19,97 
0.38 
2,14 
2,92 

14.12 
3.65 
2.40 
1.15 

46.74 

3.01 
2.59 

20.19 
6.79 

16,49 
11.13 

6.18 
4.50 
4.15 

75.01 

90.7 98.4 98.6 108.8 109.5 121.0 121.8 

26.32 
2.90 
4.26 
3.01 

36.49 

12.64 
4.15 
2,94 
3.88 
0,18 
0.49 

24.29 

10.50 
3.27 
4.48 
3.82 
1,20 
2.41 
2.73 
2.21 

30.63 

91.4 
39.9 

24.56 
3.51 
5.00 
3,10 

36.16 

16,92 
5,05 
2,93 
3.35 
0.17 
0.60 

29.03 

10.71 
3.41 
5,11 
3,85 
1,03 
2.70 
3.70 
2.71 

33.21 

98.4 
36,7 

21,99 
3,51 
5,00 
3.10 

33.59 

19.73 
5,05 
2.93 
3,35 
0.17 
0.60 

31.83 

10,71 
3.41 
5.11 
3,85 
1,03 
2,70 
3.70 
2.71 

33.21 

98.6 
34.1 

29.34 
3.67 
5.24 
3.27 

41.53 

16.52 
6.26 
3.32 
2.98 
0.18 
0.86 

30.12 

11.22 
4.42 
5.66 
3.67 
0.85 
2.94 
5.43 
2.97 

37.17 

108.8 
38,2 

22.69 
3.67 
5.24 
3.27 

34.87 

23.89 
6.26 
3.32 
2.98 
0.18 
0.86 

37.49 

11.22 
4.42 
5,66 
3.67 
0.85 
2.94 
5.43 
2,97 

37.17 

109.5 
31.8 

36,14 
4.06 
5,43 
3.79 

49.42 

15.89 
6.76 
3.79 
3.19 
0,18 
0,96 

30.77 

12,16 
5.18 
5.84 
4.01 
0,77 
3.33 
6,12 
3.47 

40.88 

121.1 
40.8 

27.03 
4.06 
5.43 
3.79 

40.31 

25.69 
6.76 
3,79 
3.19 
0,1S 
0.96 

40.57 

12.16 
5.18 
5.84 
4.01 
0.77 
3.33 
6,12 
3.47 

40.88 

121.8 
33.1 
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High oil and gas resource case comparisons 

Table D8. International petroleum and other liquids supply, disposition, and prices (continued) 
(million barrels per day, unless otherwise noted) 

Supply, disposition, and prices 2013 

Projections 

2020 

Reference 
Higt) oil and 
gas resource 

2030 

Reference High oil and 
gas resource 

2040 

Reference 
High oil and 
gas resource 

Selected world production subtotals: 
Cnjde oil and equivalents* 

Tight oil 
Bitumen' 

Refinery processing gain' 
Natural gas plant liquids 
Liquids from renevrable sources' 
Liquids from coa l " 
Liquids from natural gas" 
Liquids from kerogen" 

Crude oil production' 
OPEC* 

Middle East 
North Africa 
West Africa 
South America 

Total OPEC production 
Non-OPEC 

OECD 
United States (50 states) 
Canada 
Mexico and Chile 
OECD Eunspe^ 
Japan and South Korea 
Ausfralia and New Zealand 

Total OECD production 
Non-OECD 

Russia 
Other Europe and Eurasia^ 
China 
Other Asia* 
Middle East 
Africa 
Brazil 
Other Central and South America. 

Total non-OECD production.. 

Total crude oil production' 
OPEC marltet share (percent) 

77,93 
3,62 
2.11 
2.40 
9.36 
2.14 
0.21 
0.24 
0.01 

82.19 
7.49 
3.00 
2.42 

11.28 
2,56 
0,33 
0,33 
0.01 

81.78 
9,33 
3.00 
2.59 

11.89 
2.57 
0.33 
0,33 
0,01 

89.77 
9.16 
3.95 
2.74 

12.42 
3,36 
0,69 
0,51 
0.01 

88,84 
14,57 
3.95 
2.88 

13,99 
3.38 
0.69 
0.51 
0.14 

99.09 
10.15 
4.26 
2,97 

13,79 
4.22 
1.05 
0.61 
0.01 

97.22 
17,40 
4.26 
3.04 

16.31 
4.24 
1.05 
0.61 
0,14 

23,13 
2.43 
4.20 
2.82 

32.60 

8.90 
3,42 
2.59 
2,82 
0.00 
0.37 

18.10 

10.02 
3.05 
4.16 
3.04 
1,16 
1,97 
2.02 
1,81 

27.24 

77.9 
41.8 

21.20 
2,93 
4,89 
2,86 

31.89 

11,58 
4.35 
2.61 
2.17 
0.00 
0,47 

21.18 

10.15 
3.18 
4,54 
2,94 
1.00 
2.18 
2.87 
2.25 

29.11 

82.2 
38.8 

18.63 
2.93 
4.89 
2.86 

29.32 

13.75 
4.35 
2,61 
2,17 
0,00 
0.47 

23.35 

10.15 
3,18 
4.54 
2.94 
1.00 
2,18 
2,87 
2,25 

29.11 

81.8 
35.8 

25.59 
2.92 
5.13 
2.98 

36.62 

11,01 
5,48 
3,00 
1.66 
0,00 
0.67 

21.83 

10.42 
4.03 
4.56 
2.45 
0,82 
2,38 
4,16 
2,49 

31.32 

89.8 
40,8 

18.93 
2.92 
5.13 
2.98 

30.10 

16.60 
5,48 
3.00 
1.66 
0.00 
0.67 

27.42 

10.42 
4,03 
4.56 
2,45 
0.82 
2.38 
4.16 
2.49 

31.32 

88.8 
33.9 

31,79 
2,96 
5,29 
3,48 

43.52 

10.41 
5.92 
3.45 
1,69 
0.00 
0,75 

22.23 

11,10 
4.66 
4,13 
2.47 
0.74 
2.70 
4.60 
2,94 

33.35 

99.1 
43,9 

22.68 
2.96 
5.29 
3.48 

34.54 

17.51 
5,92 
3.45 
1,69 
0.00 
0,75 

29.33 

11.10 
4.66 
4.13 
2.47 
0.74 
2,70 
4,60 
2,94 

33.35 

97,2 
35,5 

EsUmaled consumplion. Includes both OPEC and non-OPEC consumers in the regional breakdown. 
*OECD Europe = Austria, Belgium, Czech Republic, Denmaric, Estonia. Finland, France, Gennany, Greece. Hungary, Iceland, Ireland, Israel, Italy, Luxembourg, the 

Netherlands, Nonway, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, Switzedand, Turiiey, and the United Kingdom. 
Other Europe and Eurasia = Albania, ^misnia, Azerbaijan, Belarus, Bosnia and Herzegovina. Bulgaria, Croatia, Georgia, Kazakhstan, Kosovo, Kyrgyzstan, Lat\ria, Lithuania, 

Macedonia, Malta, Moldova, Montenegro, Romania, Sert»a, Tajikistan, Turitmenlstan, Ukraine, and Uzbekistan, 
Other Asia = A^hanistan, Bangladesh, Bhutan, Bfunei, Cambodia (Kampuchea), Fiji, French Polynesia, Guam, Hong Kong, India (for production), Indonesia, KiribaG, Laos, 

Malaysia, Macau, Maldives, Mongolia, Myanmar (Burma), Nauni, Nepal, New Caledonia, Niue, Norih Korea, Pakistan, Papua New Guinea, Philippines, Samoa, Singapore, 
Sdpmon Islands, Sri Lanka, Taiwan, Thailand, Tonga, Vanuatu, and Vie&iam. 

OPEC = Organization ofthe Petroleum Exporting Countries = Algeria, Angola, Ecuador, Iran, Iraq, Kuwait, Libya, Nigeria, Qatar, Saudi Arabia, the United A r * Emirates, and 
Venezuela, 

Încludes crude oil, lease condensate, tight oil (shale oil), extra-heavy oil, and bitumen (oil sands). 
'includes diluted and upgraded/syndetic bitumen (syncrude). 
n'he volumetric amount by which total output is greater than input due to the processing of crude oil Into products which, in total, have a lower specific gravity than the caide 

oil processed. 
includes liquids produced from energy crops. 
, Indudes liquids converted from coal via the Fischer-Tropsch coal-to-liquids process. 
''includes liquids convened from natural gas via the FischM--Tropsch natural-gas-to-liquids process, 

Indudes liquids produced from kerogen (oii 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 WestTexas Intennediate crude oil spot prices: 'Hiomson Reuters. 2013 quantities and projections: Energy Infomnation Administration (EIA), 

AEO2015 National Energy Modeling System mns REF2015.D021915Aand HIGHRESOURCE,D021915B: and EIA, Generate Worid Oil Balance application. 
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Appendix E 

Comparison of AEO2015 and AEO2014 Reference cases 
and key updates to models and data 

Introduction 
This appendix provides a summary comparison of the Reference case for ElA's Annual Energy Outlook 2015 (AEO2015) with the 
Reference case for the Annual Energy Outlook2014 CAEO2014)/ which was released in April 2014, including a list of major model 
and data updates and discussion of key differences in results between the two projections. Table El compares projections from 
the AE02014 and AE02015 reports. 

Model and data updates 
Key model and data updates made for the AEO2015 Reference case include the following: 

Macroeconomic 
• Incorporated the U.S. Bureau of Economic Analysis (BEA) gross domestic product component revision to 2009 dollars and investment 

definitional changes.^ The AEO2015 macroeconomic projections are based on November 2014 IHS Global Insight projections.^ 

• Incorporated a new input-output matrix based on a 2007 benchmark year using 2009 dollars. The Input-output matrix now 
continues to change over time, based on historical relationships developed using previous benchmark matrices to 2013. 

Residential, commercial, and industrial 
• Incorporated new standards for buildings equipment promulgated during the year, including standards affecting commercial 

refrigeration equipment, metal halide lamp fixtures, residential furnace fans, external power supplies, and set-top boxes 
(voluntary agreement). 

• Updated cost and performance assumptions for end-use equipment in the buildings sector, based on a report by Navigant 
Consulting, Inc. and Leidos, reflecting recent and expected technological progress.'' 

• Incorporated more rapid adoption of commercial building codes related to building shell efficiency, based on a Pacific Northwest 
National Laboratory report.^ 

• Revised and refined market niches used in developing residential distributed generation projections to more accurately reflect 
solar insolation and marginal prices at the sub-Census division level, based on data from ElA's 2009 Residential Energy 
Consumption Survey and solar insolation data from the National Renewable Energy Laboratory. '̂̂  

• Incorporated 2012 State Energy Data System (SEDS) data for regional benchmarking in the industrial sector.^ 

• Updated and implemented historical naturalgas feedstock data in the industrial sector through 2013, based on data from GlobalData.^ 

• Introduced a new Bayesian Dynamic Linear Model (DLM) for ethane and propane price projections in the industrial sector. In 
the DLM regression, parameters are allowed to vary overtime to allow for a dynamic representation of various drivers of ethane 
and propane prices—such as oil price, natural gas price, hydrocarbon gas liquids (HGL) supply and demand, and bulk chemical 
shipments. The DLM projects base ethane and propane prices only at Mont Belvieu. To compute sectoral propane prices, 
historical differences between the base and sectoral prices for propane were applied to the DLM projections for propane. The 
resulting AEO2015 ethane and propane price projections exhibit a dominant natural gas price influence in the near term and a 
growing oil price influence in the long term. 

^U.S. Energy Information Administration, Annual Energy Outlook 2014, DOE/ElA-0383(2014) (Washington, DC, April 2014), www,eia,gov/forecasts/ 
archive/aeo14, 

^S.H. McCulla, A,E, Holdren, and S. Smith, "Improved Estimates of the National Income and Product Accounts; Results of the 2013 Comprehensive 
Revision" CU,S. Department of Commerce, Bureau of Economic Analysis, Washington, DC, September 2013), ht tp: / /www.bea.gov/scb/ 
pdf /2013/09%205eptember/0913 comprehensive nipa revision.pdf. 

^The AEO2015 Reference case uses IHS Global Insight's November 2014 T301114 workfile. The AEO2015 High Economic Growth case uses the 
optimistic projection, and the AEO2015 Low Economic Growth case uses the pessimistic projection. In all cases, IHSGI's energy prices and quantities 
are replaced with ElA's projections. 

''tJ.S.Energylnformation Administration, EIA—Techno/ogyforecosfUpdotes—Res/denfio/ortdCommercio/6u//dingTechno/ogfes—Reference ^^^ 
Consulting, Inc. with Leidos, May 2014). 

^O.V. Livingston, P.C. Cole, D.B. Elliott, and R, Bartlett, Building Energy Codes Program: National Benefits Assessment, 1992-2040 (Richland, WA, March 
2014), prepared by Pacific Northwest National Laboratory for the U.S, Department of Energy, Building Energy Codes Program, ht tD:/ /www. 
energvcodes.gov/building-energv-codes-program-national-benef its-assessment-1992-2040-0. 

*U.S, Energy Information Administration, "Residential Energy Consumption Survey (RECS): 2009 RECS Survey Data" (Washington, DC, January 
2013), http://www,eia.gov/consumptiQn/fesidential/data/2009/index.cfm?view=microdata. 

^National Renewable Energy Laboratory (NREL) "Zip Code Solar Insolation Data Source," http://www,nrel,gov/gis/docs/SoiarSummaries,xlsx, 
^U.S. Energy Information Administration, "State Energy Data System (SEDS)" (Washington, DC, June 27, 2014), http:/ /www,eia,gov/state/5eds/ 
seds-data-complete.cfm?sid=US. 

^GIobalData (New York, NY, 2014) http://www.elobaldata,com (subscription site). 
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Table £1. Comparison of projections in the AEO2015 and AEO2014 Reference cases, 2012-40 
2025 2040 

Energy and economic factors 

Primary energy production (quadrillion Btu) 

Crude oil and natural gas plant liquids 

Dry natural gas 

Coal^ 

Nuclear/uranium 

Conventional hydroelectric power 

Biomass 

Other renewable energy 

Other'' 

Total production 

Net imports (quadrillion Btu) 

Liquid fuels and other petroleum'^ 

Natural gas (- indicates exports) 

Coal, coal coke, and electricity (- indicates 
exports) 

Total net imports 

Energy consumption byfuel (quadrillion Btu) 

Liquid fuels and other petroleum'' 

Naturalgas 

Coal" 

Nuclear/uranium 

Conventional hydroelectric power 

Biomass 

Other renewable energy 

Other* 

Total consumption 

Energy consumption by sector (quadrillion Btu)* 

Residential 

Commercial 

Industrial 

Transportation 

Unspecified sector^ 

Total consumption 

Liquid fuels (million barrels per day) 

Domestic crude oil production 

Other domestic production 

Net imports 

Consumption 

Natural gas (trillion cubic feet) 

Dry gas production and supplemental gas 

Net imports (- indicates exports) 

Consumption 

2012 

17.0 

24.6 

20.7 

8.1 

2.6 

4.0 

1.9 

0.8 

79.6 

16.4 

1.6 

-2.8 

15.2 

35.2 

26.1 

17.3 

8.1 

2.6 

2.8 

1.9 

0.4 

94.4 

19.9 

17.5 

30.8 

26.2 

0.0 

94.4 

6.5 

4.5 

7.4 

18.5 

24.1 

1.5 

25.5 

2013 

19.2 

25.1 

20.0 

8.3 

2.5 

4.2 

2.3 

1.3 

82.7 

14.0 

1.4 

-2.6 

12.8 

35.9 

26.9 

18.0 

8.3 

2.5 

2.9 

2.3 

0.4 

97.1 

21.1 

18.1 

31.2 

27.0 

-0.3 

97.1 

7.4 

5.2 

6.2 

19.0 

24.5 

1.3 

26,2 

AEO2015 

27,2 

31,3 

22,2 

8,5 

2.8 

4.6 

3.4 

0.9 

100.9 

7.4 

-3.5 

-2.7 

1.1 

36.9 

27.6 

19.3 

8.5 

2.8 

3.2 

3.4 

0.3 

102.0 

20.3 

18.9 

36.5 

26.7 

-0.4 

102.0 

10.3 

6.5 

2.8 

19.6 

30.6 

-3.5 

26.9 

AEO2014 

23.0 

32.6 

22.4 

8.2 

2.8 

5.1 

3.1 

0.2 

97.4 

11.4 

-3.4 

-3.2 

4.8 

36.3 

29.0 

19.0 

8.2 

2.8 

3.7 

3.1 

0.3 

102.5 

20.6 

18.8 

37.4 

25.7 

-
102.5 

9.0 

5.1 

5.1 

19.3 

31.9 

-3.4 

28.4 

AE02015 

25.4 

36.4 

22.6 

8.7 

2.8 

5.0 

4.6 

1.0 

106.6 

8.6 

-5.6 

-3.5 

-0.5 

36.2 

30.5 

19.0 

8.7 

2.8 

3.5 

4.6 

0.3 

105.7 

20.9 

20.9 

37.7 

26.6 

-0.4 

105.7 

9.4 

6.5 

3.4 

19.3 

35.5 

-5.6 

29.7 

AEO2014 

20.0 

38.4 

22.6 

8.5 

2.9 

5.6 

3.9 

0.2 

102.1 

13.7 

-5.8 

-3.7 

4.2 

35.4 

32.3 

18.7 

8.5 

2.9 

4.3 

3.9 

0.3 

106.3 

21.5 

20.9 

38.3 

25.6 

-
106.3 

7.5 

5.2 

6.0 

18.7 

37.6 

-5.8 

31.6 

— = Not applicable. 
See notes at end of table. 
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Table El. Comparison of projections in the AEO2015 and AEO2014 Reference cases, 2012-40 (continued) 
2025 2040 

Energy and economic factors 

Coal (million short tons) 

Production^ 

Net exports*" 

Consumption" 

Electricity 

Total capacity, all sectors (gigawatts) 

Total net generation, all sectors 
(billion kilowatthours) 

Total electricity use (billion kilowatthours) 

Prices (2013 dollars) 

Brent spot crude oil (dollars per barrel) 

West Texas Intermediate spot crude oil 
(dollars per barrel) 

Natural gas at Henry Hub (dollars per million Btu) 

Domestic coal at minemouth (dollars per short ton) 

Average electricity (cents per kilowatthour) 

Economic indicators 

Real gross domestic product (trillion 2009 
dollars)' 

GDP chain-type price Index Q009 = 1.00)' 

Real disposable personal income 
(trillion 2009 dollars)' 

Value of industrial shipments (trillion 2009 dollars)' 

Population (millions) 

Energy-related carbon dioxide emissions 
(million metric tons) 

Primary energy Intensity 
(thousand Btu per 2009 dollar of GDP) 

2012 

1,028 

118 

889 

1,063 

4,055 

3,834 

113 

96 

2.79 

40.5 

10.0 

15.4 

1.05 

11.7 

6.82 

315 

5,272 

6.14 

2013 

995 

110 

925 

1,065 

4,070 

3,836 

109 

98 

3.73 

37.2 

10.1 

15.7 

1.07 

11.7 

7.00 

317 

5,405 

6.18 

AE02015 

1,116 

110 

1,005 

1,091 

4,513 

4.282 

91 

85 

5.46 

40.3 

11.0 

21.3 

1.31 

16.3 

9,21 

347 

5,511 

4.79 

AEO2014 

1,128 

135 

993 

1,110 

4.622 

4,385 

111 

109 

5.31 

50,4 

10,3 

~ 

-
~ 

~ 
347 

5,526 

" 

AEO2015 

1,128 

140 

988 

1,261 

5,056 

4,797 

141 

136 

7.85 

49.2 

11.8 

29.9 

1.73 

23.0 

11.46 

380 

5,549 

3.54 

AEO2014 

1,139 

160 

979 

1,316 

5,219 

4,954 

144 

142 

7.77 

60.0 

11.3 

~ 

-

— 

-
381 

5,599 

~ 

'Includes waste coal consumed in the industrial and electric power sectors. 
''Includes non-biogenic municipal waste, liquid hydrogen, methanol, and some inputs to refineries, 
"̂ Includes crude oil, petroleum products, petroleum coke, unfinished oils, alcohols, ethers, blending components, hydrocarbon gas liquids, and 
non-petroleum-derived fuels such as ethanot and biodiesel. 

''includes petroleum-derived fuels and non-petroleum-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, 

*Net electricity imports, liquid hydrogen, and non-biogenic municipal waste. 
Electric power sector consumption is distributed to the end-use sectors. 

^Represents consumption unattributed to the sectors above. 
''Excludes imports to Puerto Rico and the Virgin Islands, 
'GDP, disposable income, value of shipments, and GDP price index were updated in AEO2015 consistent with the U.S. Bureau of Economic 
Analysis gross domestic product component revision to 2009 dollars and investment definitional changes. AEO2014 data are 2005-based and 
are not shown since they are not comparable with 2009-based figures. 
Notes: Quantities reported in quadrillion Btu are derived from historical volumes and assumed thermal conversion factors. 
" = Not applicable. 
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Transportation 
• Updated the following by aircraft type and region: sales, stocks, and active and parked aircraft using Jet Inventory Services 

data;^° available seat-miles traveled, revenue seat-miles traveled, cargo travel, fuel use, and load factors, using U.S. Department 
of Transportation, Bureau of Transportation Statistics data;" and domestic and International yield^^ using fares and fees 
published by Airlines for America.^^ 

• Updated historical light-dutyvehideandheavy-dutytruckvehicle-milestraveledthrough 2012, usingdatafrom U.S. Department 
of Transportation, Federal Highway Administration,^" extended through 2014 using the U.S. Department of Transportation, 
Federal Highway Administration, Traffic Volume Trends report.^^ 

• Added historical freight rail ton miles through 2013, using Class 1 Railroad data as reported through the U.S. Department of 
Transportation, Surface Transportation Board.̂ ^ 

• Added historical domestic marine ton miles through 2012, based on U.S, Army Corps of Engineers data.̂ ^ 

• Revised heavy-duty vehicle, freight rail, and domestic marine travel demand projection methodologies based on a report 
from IHS Global Insight.^^ The new methodologies will use the Freight Analysis Framework*^ in the historical Census division 
and commodity ton-mile data, including derivation of ton mile per dollar of industrial output (a key metric used in the travel 
demand projection methodology). These data include a Geographic Information System modeling estimation of the share of 
freight truck travel between origin and destination points through intermediate Census divisions. 

• Modified the technology adoption and fuel economy calculation for heavy-duty vehicles and added technology availability, 

• Modified the domestic and international marine residual fuel oil and distillate fuel shares to match compliance with MARPOL 
Annex V\,^'^the International Convention for the Prevention of Pollution from Ships, concerned with preventing marine pollution 
from ships, as assumed in ElA's Short-Term Energy Outlook. 

• Added an unspecified consumption sector to match the levels of travel and efficiency more consistently with Implied fuel use 
In the transportation sector, and to allow total liquid fuels^^ consumption in AEO2015 to be closer to the totals for each fuel that 
are reported In ElA's statistical publications as being supplied to markets, 

Oil and natural gas production 
• Incorporated the Impact of world oil prices that remain below $80/bbl (in 2013 dollars) through 2020, versus $98/bbl In 

AEO2014, to reflect market events through the end of 2014 and the growth of U,S, crude oil production. This change in price 
expectations limits the degree to which near-term U.S. crude oil and associated dry natural gas production Increase, and limits 
the need for natural gas produced for liquefied natural gas (LNG) exports. 

• Revised drilling costs in AEO2015 to directly incorporate assumptions regarding average lateral length and number of laterals 
per well. 

• Updated natural gas plant liquid (NGPL) factors at the play and county levels for tight oil and shale gas formations. 

• Updated the estimated ultimate recovery of tight and shale formations at the county level. For the Marcellus Shale, each 
county was further divided into productive tiers based on geologic dependencies, 

« Updated the list of offshore discovered, non-producing fields and the expected resource sizes and startup dates of the fields, 

'°Jet Information Services, Inc., "World Jet Inventory" (Utica, NY, December 2013), http://www,ietinventorv,com (subscription site), 
"U.S. Department of Transportation, Bureau of Transportation Statistics, Form 41, Schedule T-2 (T-lOO), "Quarterly Traffic and Capacity Data of U.S. 

Air Carriers, Summarized by Aircraft Type" (Washington, DC, December 2013). 
"•^Yield is defined as airline revenue divided by revenue passenger miles traveled. 
^^Airlines for America, "Annual Round Trip Fares and Fees" (Washington, DC, August 2014), http://airl ines,org/data/annual-round-trip-fares-and-

fees-domestic/ and http://airlines,org/data/annual-round-trip-fare5-and-fees-international/. 
'"U.S. Department of Transportation, Federal Highway Administration, "Highway Statistics 2012: Table VM-1, Annual Vehicle Distance Traveled in Miles 

and Related Data—2012 by Highway Category and Vehicle Type" (Washington, DC, January 2014), http:/ /www.fhwa.dot,gov/pol irYinformation/ 
statistic5/2Q12/vm1,f:fm. 

'^U.S. Department of Transportation, Federal Highway Administration, "June 2014 Traffic Volume Trends" (Washington, DC, June 2014), h t tps : / / 
www,fhwa,dot,gov/policvinformation/travel moni tor ing/Mjuntvt / . 

^^U.S. Department of Transportation, Surface Transportation Board, "Annual Report Financial Data" (Washington, DC, 2013), http://www-stb.dot. 
pov/stb/industrv/econ reports.html. 

'^U.S. Department of Defense, U.S. Army Corps of Engineers, "Waterborne Commerce of the United States, Calendar Year 2012, Part 5—National 
Summaries, Table 1.4: Total Waterborne Commerce, 1993-2012" (Washington, DC, 2014), http://www.n3vigationdatacenter,us/wcsc/pdf/ 
wt:u5natn2-pdf. 

^^IHS Global, Inc., "NEMS Freight Transportation Module Improvement Study" (June 20, 2014). 
'^U.S. Department of Transportation, Federal Highway Administration, "Freight Analysis Framework," http://www,ops,fhwa,dot.gov/freipht/freight. 

anaivsis/faf/ 
^°U.S. Environmental Protection Agency, "MARPOL Annex V I " (Washington, DC: January 14, 2015), http://www2,epa,gov/enforcemftnt/marpol-

aririex-vi. 
^^Liquid fuels (or petroleum and other liquids) include 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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• Moved the projection of the composition of NGPL from the Liquid Fuels Market Module (LFMM) to the Oil and Gas Supply 
Module (OGSM). Added input data in the OGSM for the component (ethane, propane, butane, and pentanes plus) shares of 
total NGPL at the project level represented in the OGSM. Added capability to account for the volume of ethane that is left in 
the dry natural gas stream (commonly referred to as etttane rejection). 

Natural gas transmission and distribution 
• Expanded natural gas distribution in AEO2015 to represent a greater number of pipeline routes that allow for bidirectional 

flows, 

• Allowed LNG projects to be added incrementally by a single train rather than by multiple trains and to phase-in over three years 
rather than two years. 

• In circumstances when the Brent price is above (below) a mid-range value, the model can now set world natural gas prices to 
disconnect from the Brent price at a faster (slower) rate than it would have previously, 

• Updated the pricing algorithm for offshore Atlantic and Pacific production. 

• Adjusted the representation of Canadian dry natural gas production. 

• Increased base-level production to account for a change in Mexico's constitution allowing for increased foreign Investment. 

Petroleum product and biofuels markets 
• Added 40°-50° American Petroleum Institute (API) and 50°+ API crude oil types to reflect increases In tight oil production 

and potential constraints on refinery processing. 

• Included the option to add new condensate splitter units to process 50°+ API crude. 

• Modified the LFMM and International Energy Module to permit crude exports to accommodate analysis of the impact of 
potential relaxation of the current U.S, crude oil export ban. 

• Relaxed export restrictions on processed condensate to better match the U.S. Department of Commerce, Bureau of Industry 
and Security, Interpretation of export regulations that allow the export of processed condensate. 

• Updated gasoline specifications to reflect Tier 3 gasoline regulations. 

• Revised the renewable fuels standard mandate levels for blomass-based diesel to better match expected production 
capabilities.^^ 

Electric power sector 
• Revised the assumption for unannounced nuclear retirements In the Reference case downward, from 5.7 gigawatts (GW) in 

the AEO2014 Reference case to 2 GW in the AEO2015 Reference case. Unannounced nuclear retirements in the AEO2015 
Reference case reflect market uncertainty. Announced nuclear retirements are incorporated as reported to the EIA. 

• Updated the online start dates for Virgil C. Summer Nuclear Generating Station Units 2 and 3 to 2019 and 2020, respectively, 
to reflect company announcements.^^ 

• Updated expiration dates of firm contractual arrangements for coal-fired power plants that serve California loads,^" Adjusted 
the carbon emissions rate for firm imports in accordance with the expiration of contracts, 

• Explicitly represented 4.1 GW of coal-fired units that are being converted to natural gas-fired steam units. Added model 
capability to convert additional coal-fired plants to natural gas-fired plants based on the relative economics, assuming a capital 
cost for conversion and connection to natural gas pipelines. Once converted, the oil and natural gas steam plants are assumed 
to have lower operating and maintenance costs than the original coal-fired plant but also a 5% loss in efficiency. 

• Updated regional assumptions on transmission and distribution spending as a function of peak load growth, based on 
historical trends. 

• Revised biomass supply model representation of agricultural residues/energy crop feedstocks, by incorporating fully-integrated 
agricultural model. Policy Analysis System (POLYSYS). 

^^U.S. Energy Information Administration, Monthly Biodiesel Production Report (Washington, DC: July 31, 2014), http:/ /www.eia,gov/biofuels/ 
biodiesel/production/ 

^^SCANA Corporation, "SCANA Corporation Management to Discuss New Nuclear Construction Schedule on August 11, 2014" (Cayce, SC: August 
2014), https://www.,scana.com/docs/librariesprovider15/pdfs/press-relea5es/8-11-2014-scana-dicuss-new-nuclear-schedule.pdf?sfvrsn=0. 

^^California Energy Commission, "Actual and Expected Energy from Coal for California" (Sacramento, CA: November 6, 2014), http://www,energv. 
ca,gov/renewables/tracking progress/documents/current expected energy from coal,pdf. Changes in coal contract deliveries are largely 
related to the California Public Utilities Commission's adopted Greenhouse Gas Emissions Performance Standard (Decision 07-01-039, January 25, 
2007, Interim Opinion on Phase 11ssues: Greenhouse Gas Emissions Performance Standard, http://docs,cpuc,ca,gov/PublishedDocs/PUBLISHED/ 
FINAL DECIS)ON/64072.htm). which implemented Senate Bill 1368 (Perata, Chapter 598, Statutes of 2006 , http://www,energv.ca.gov/emi5sion 
standards/documents/sb 1368 bill 20060929 chaptered,pdf). 
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• Reviewed and updated capital cost assumptions for utility-scale solar PV and wind plants based on assessment of costs 
reported in trade press and data compiled in Lawrence Berkeley National Laboratory publications 2013 Wind Technologies 
Market Report̂ ^ and Utility-Scale Solar2013.^^ 

• Added model capability to retrofit existing coal-fired generating units to improve their operating efficiency (heat rate), if 
economic. An analysis of the heat rate improvement potential of the existing coal fleet sorted existing coal-fired units into 
quartiles, to reflect varying levels of improvement potential, and developed cost estimates to reflect the investment required 
to achieve the improvement. The analysis then disaggregated the cost and improvement assumptions based on environmental 
control configurations, consistent with the coal plant types used in the electricity model. Heat rate improvement retrofits can 
provide a reduction in fuel use ranging from less than 1% to 10%, depending on the plant type and quartile. 

Comparison of AEO2015 and AEO2014 Reference cases 

Economic growth 
The macroeconomic projections used in AEO2015 are trend projections, with no major shocks anticipated. In long-term 
projections, the economy's supply capability determines Its potential growth. Growth in aggregate supply depends on Increases 
in the labor force, growth of capital stock, and improvements in productivity. Long-term demand growth depends on labor force 
growth, income growth, and population growth. In the AEO2015 Reference case, U.S. population grows by an average of 0,7%/ 
year from 2013 to 2040, the same rate as In the AE02014 Reference case over the same period. In the AEO2015 Reference case, 
real gross domestic product (GDP), labor force, and productivity grow by 2.4%/year, 0.6%/year, and 2.0%/year, respectively, 
over the same period. Those rates are similar to the annual growth rates for real GDP, labor force, and productivity of 2.5%, 0,6%, 
and 1.9%, respectively, from 2013 to 2040 in the AEO2014 Reference case. 

The annual rate of growth in total industrial production, which includes manufacturing, construction, agriculture, and mining, 
in the AEO2015 Reference case is lower than the rate in the AEO2014 Reference case, primarily as a result of slower growth 
in key manufacturing industries, such as food, paper, non-bulk chemicals, and computers. Updated information on how 
industries supply other industries and meet the demand for different types of GDP expenditures influences the projections 
for certain industries,"For example, as a result of restructuring in the pulp and paper industry, trade in consumer goods and 
industrial supplies has a greater impact on the industry's production in AEO2015 than it did in previous AEOs. The annual 
rate of growth in total industrial production from 2013 to 2040 is 1.8% In AEO2015, compared with 2.1% in AEO2014. The 
manufacturing share of total gross output in 2040 is 17% in the AEO2015 Reference case, compared with 18% in AEO2014, 
mostly because of more-rapid growth in service and nonmanufacturing Industries, such as wholesale trade, transportation, 
and warehousing. 

Figure El. Average annual Brent crude oil spot 
prices in tiie AEO2015 and AEO2014 Reference 
cases, 1990-2040 (2013 dollars per barrel) 

History 2013 Projections 

Energy prices 

Crude oil 

In the AEO2015 Reference case, the Brent spot price for crude 
oil (in 2013 dollars) falls from $109/barrel (bbl) in 2013 to 
$56/bbl in 2015 and then increases to $76/bbl in 2018. After 
2018, the Brent price increases, reaching $141/bbl in 2040 
($229/bbl in nominal dollars), as growing demand leads to 
the development of more costly resources (Figure El). In the 
AEO2014 Reference case, the projected Brent price in 2040 
was $144/bbl (2013 dollars). 

Among the key assumptions that affect crude oil use in the 
AEO2015 Reference case are average economic growth 
of 1.9%/year for major U.S. trading partners;^^ average 
economic growth for other U.S. trading partners of 3.8%/ 
year; and declining U.S. consumption of liquid fuels per 
unit of GDP. As a result, there Is a slight decrease in liquids 
consumption by the Organization for Economic Cooperation 
and Development (OECD) countries. 

1990 2000 2013 2020 2030 2040 

^̂ R. Wiser and M. Bolinger, 2013 Wind Technologies Market Report, DOE/GO-102014-4459 (Washington, DC: August 2014), http://emp.lbl.gov/ 
sites/all/files/2013 Wind Technologies Market Report Final3.pdf. 

^^M. Bolinger and S. Weaver, Utility-Scale Solar 2013 (Washington, DC: September 2014), http://emp.lbl.eov/sites/all/files/LBNL Utilitv-Scale 
Solar 2013 report,pdf. 

^^The industrial output model of the NEMS Macroeconomic Activity Module now uses the Bureau of Economic Analysis (BEA) detailed input-output 
matrices for 2007 rather than for 2002 (http://be3.gov/industrv/i0 annual.htm) and now incorporates information from the aggregate input-
output matrices (http://bea,gov/indugtrv/gdpbvind data,htm). 

^^Major trading partners include Australia, Canada, Switzerland, United Kingdom, Japan, Sweden, and the Eurozone. 
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The non-OECD consumption level of 75 million barrels per day (bbl/d) in 2040 In the AEO2015 Reference case is about 7% higher 
than the 2040 level in the AE02014 Reference case, and the difference more than offsets the impact of lower consumption in the 
OECD countries. The result is an increase in total world consumption to 121 million bbl/d in 2040 In AEO2015, which is 3% higher 
than in AEO2014. Non-OPEC (particularly U.S.) liquids production in AEO2015 increases to levels above those in AE02014, and 
the OPEC market share in the AEO2015 Reference case rises only slightly, from 40% in 2013 to 41% in 2040, as compared with 
a 44% market share in 2040 in AE02014. 

Liquid products 

The real U.S. price of end-use motor gasoline (2013 dollars) in the AEO2015 Reference case falls from $3,53/gallon in 2013 to a 
low point of $2.31/gallon in 2015, before rising to $3,90/gallon in 2040, in response to decreasing—and then Increasing—crude 
oil prices. The motor gasoline price in 2040 is 2% lower than the $3.96/gallon price in the AE02014 Reference case, because 
of lower crude oil prices. The end-use price of diesel fuel to the transportation sector in the AEO2015 Reference case follows a 
similar pattern, dropping from $3.86/gallon in 2013 to $2.70/gallon in 2015 and then rising to $4,75/gallon In 2040 (compared 
with $4.80/gallon in 2040 in the AEO2014 Reference case). 

Natural gas 

On average, the Henry Hub spot price for natural gas in the AEO2015 Reference case is only 2% (or $0.13/million Btu in 2013 
dollars) lower than In the AE02014 Reference case from 2013 to 2040. The Henry Hub natural gas spot prices in AEO2015 are 
slightly lower than the AEO2014 spot prices in each year, with the exception of the period from 2020 to 2027 and in 2040. These 
price levels are consistent with 3% lower cumulative U.S, dry natural gas production through 2040 in the AEO2015 Reference 
case relative to the AE02014 Reference case. 

Although the average production, consumption, and price levels are similar in the AEO2015 and AE02014 Reference cases, 
there are some notable differences in the components. For instance, while natural gas consumption by natural gas vehicles and 
electricity generators In AEO2015 Is lower than In AEO2014, residential and commercial consumption are generally higher. On 
the supply side, higher dry natural gas production in the AE02015 Reference case in the East region (which includes the Marcellus 
and Utica formations) compared with the AEO2014 Reference case is more than offset by lower production levels in the Gulf 
Coast and Midcontinent regions. The relative location and composition of supply and demand affect regional pricing and national 
averages. For this and other reasons, average delivered natural gas prices to residential and commercial customers from 2013 to 
2040 are 4% lower in the AEO2015 Reference case than in the AEO2014 Reference case. 

Coal 

The average minemouth price of coal increases by 1.0%/year, from $1.84/mlllion Btu in 2013 to $2.44/million Btu in 2040 (2013 
dollars) in the AEO2015 Reference case. In comparison, the price in the AEO2014 Reference case increases by 1.5%/year, from 
$2,02/million Btu in 2013 to $3,00/million Btu in 2040. The average minemouth price of coal Is about 19% lower, on average, 
across the projection timeframe in AEO2015 when compared with AE02014, reflecting lower volumes and prices for high-priced 
coking coal exports, the shutdown of some high-cost mining operations, and a less pessimistic outlook for productivity. Similarly, 
with a few exceptions, the regional minemouth prices of coal in AEO2015 are lower than those in AE02014. 

The slower rate of increase in the minemouth price of coal in the AE02015 Reference case reflects recent year-over-year 
improvements in labor productivity In 9 of the 14 coal supply regions, many of which have not seen productivity gains since 2000, 
and a slowing of productivity declines in 4 of the other regions. However, both the AEO2015 and AE02014 Reference cases 
assume that cost savings from improvements in coal mining technology will continue to be outweighed by increases in production 
costs associated with moving into reserves that are more costly to mine. Thus, both projections show the average minemouth 
price of coal rising steadily after 2015. 

Electricity 

In the AEO2015 Reference case, end-use electricity prices are higher than in the AEO2014 Reference case throughout most of the 
projection. The higher price outlook reflects market dynamics, as well as revised assumptions for transmission and distribution 
costs in AEO2015. 

The end-use price of electricity is defined by generation, transmission, and distribution cost components. Natural gas prices 
are a significant determinant of generation costs. In the AEO2015 Reference case, delivered natural gas prices to electricity 
generators are lower than in the AE02014 Reference case in the first few years of the projection but higher throughout most 
of the 2020s, From 2020 to 2030, the generation cost component of end-use electricity prices is, on average, 4% higher in 
AEO2015thaninAEO2014. 

The AEO2015 Reference case includes higher transmission and distribution cost components relative to the AEO2014 Reference 
case, reflecting an updated representation of trends in transmission and distribution costs. In 2040, the transmission cost 
component in the AEO2015 Reference case is 14% higher than it was in the AEO2014 Reference case—1.29 cents/kilowatthour 
(kWh), compared with 1.13 cents/kWh—while the distribution cost component is 15% higher (3.01 cents/kWh compared 
with 2.61 cents/kWh). The faster growth in the transmission and distribution cost components of end-use electricity prices in 
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AEO2015 reflects recent historical trends and an expectation that transmission and distribution costs will continue to increase as 
new transmission and distribution facilities and srnartgrid components (e.g., advanced meters, sensors, controls, etc.) are added, 
existing infrastructure is upgraded to enhance the reliability and resiliency of the grid, and new resources connect to the grid. 

Average end-use electricity price in 2030 is 11,1 cents/kWh (2013 dollars) In the AEO2015 Reference case, compared to 10.6 
cents/kWh in the AEO2014 Reference case. Prices continue rising to 11,8 cents/kWh in 2040 in the AE02015 Reference case, 
compared to 11.3 cents/kWh In 2040 in the AE02014 Reference case. 

Energy consumption by sector 

Transportation 

Delivered energy consumption in the transportation sector in the AE02015 Reference case is higher than in AE02014 (26.5 
quadrillion Btu in 2040 compared with 25.5 quadrillion Btu), with energy consumption for nearly all transportation modes higher 
in AEO2015 throughout most of the projection, because of higher macroeconomic indicators and lower fuel prices (Figure E2). 

Light-duty vehicle (LDV) energy consumption declines in the AE02015 Reference case from 15.7 quadrillion Btu in 2013 to 
12.6 quadrillion Btu in 2040, compared with 12.1 quadrillion Btu in 2040 In AEO2014. Greenhouse gas emission standards and 
corporate average fuel economy (CAFE) standards increase new LDV fuel economy through model year 2025 and beyond in the 
AEO2015 Reference case, with new, more fuel-efficient vehicles gradually replacing older vehicles on the road. The increase In 
fuel economy raises the LDV vehicle stock average miles per gallon by 2.0%/year, from 21.9 in 2013 to 37.0 in 2040. The increase 
in LDV fuel economy more than offsets modest growth in vehicle-miles traveled (VMT), which averages 1.1%/year from 2013 to 
2040 as a result of changes in driving behavior related to demographics. Stock fuel economy is lower, and LDV VMT is higher, in 
the AEO2015 Reference case than in AE02014. 

LDVs powered exclusively by motor gasoline remain the predominant vehicle type in the AEO2015 Reference case, retaining a 
78% share of new vehicle sales in 2040, down only somewhat from 83% in 2013, The fuel economy of LDVs fueled by motor 
gasoline continues to increase, and advanced technologies for fuel efficiency subsystems are added, such as micro hybridization, 
which is installed in 42% of new motor gasoline LDVs in 2040. Sales of new LDVs powered by fuels other than gasoline (such as 
diesel, electricity, or E85) and LDVs using hybrid drivetrains (such as plug-In hybrid or gasoline hybrid-electric vehicles) increase 
modestly in the AEO2015 Reference case, from 17% of new sales in 2013 to 22% in 2040. Ethanol-flex-fuel vehicles account for 
10% of new LDV sates in 2040 followed by hybrid electric vehicles at 5%, up from 3% in 2013, diesel vehicles at 4% In 2040, up 
from 2% in 2013, and plug-in hybrid vehicles and electric vehicles at about 1% each, both up from negligible shares in 2013. In 
AEO2015, new vehicle sales shares in 2015 are generally similar to those in AEO2014. In AEO2014, the motor gasoline share of 
new LDVs sales was 78% in 2040 (with 42% including micro hybridization), followed by 11% ethanol-flex-fuel, 5% hybrid electric, 
4% diesel, and 1% each for plug-In hybrid and electric vehicles. 

In the AEO2015 Reference case, delivered energy use by heavy-duty vehicles (HDVs) increases from 5.8 quadrillion Btu in 2013 to 
7,3 quadrillion Btu in 2040 (compared with 7.5 quadrillion Btu in 2040 In AE02014). Industrial output growth in AEO2015 leads to 
solid growth in HDV VMT, averaging 1.5%/year from 2013 to 2040. Competitive natural gas prices significantly increase demand 
for LNG and compressed natural gas in AEO2015, from an insignificant share in 2013 to 7% of total HDV energy consumption in 
2040 (which is less than the 9% share in AE02014, as a result of differences in fuel price projections). 

Figure E2. Delivered energy consumption by end-use 
sector in the AEO2015 and AEO2014 Reference cases, 
2013,2020, 2030, and 2040 (quadrillion Btu) 
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Total industrial delivered energy consumption grows by 22% 
in the AEO2015 Reference case, to about 30 quadrillion Btu in 
2040, which Is about 0.4 quadrillion Btu lower than the 2040 
projection in the AEO2014 Reference case. The lower level of 
total industrial energy consumption in AEO2015 results from 
lower annual growth in the total value of Industrial shipments 
(1.8%/year) compared with AEO2014 (2.1%/year). 

Although total energy consumption levels are similar in the 
AEO2015 and AEO2014 Reference cases, there are some 
notable changes in consumption of individual fuels. In 
AEO2015, the liquid feedstock slate for the bulk chemical 
industry includes relatively more HGL (ethane and liquefied 
petroleum gases (LPG)) and less heavy feedstock (naphtha 
and gasoil) compared with AEO2014. The higher level of 
HGL feedstock use results from relatively low ethane and 
LPG prices relative to the prices of oil-based naphtha/gasoil 
feedstock, as a result of more HGL supply In the AEO2015 
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E-8 U.S. Energy Information Administration | Annual Energy Outlook 2015 



(.'onijHirison of.lE()20J5 am/ .11:02 OJ 4 Heference cases ami key updaies lo models iind data 

Reference case than in AEO2014 and the implementation of a new ethane pricing model that links ethane prices more closely 
with natural gas prices. 

Another notable change from AEO2014 in the AEO2015 Reference case is that total consumption of renewable fuels is more 
than 0.5 quadrillion Btu lower in AEO2015 as a result of lower shipments from the paper and puip Industry. Industrial electricity 
consumption is also lower in AE02015, in part as a result of lower shipments of metal-based durables, especially computers. 
Through 2022, natural gas consumption is higher in the AEO2015 Reference case than in AEO2014, as a result of higher lease 
and plant fuel use and an increase in feedstock use, reflecting more optimistic assumptions for ammonia and methanol plant 
operations based on recent trends. However, after 2022 natural gas consumption is lower in the AEO2015 Reference case, 
because of lower lease and plant fuel use stemming from lower dry natural gas production, and because of lower shipments in the 
natural gas-intensive paper and pulp industry. 

Residential 

Residential delivered energy consumption decreases slightly in the AEO2015 Reference case from 2013 to 2040, with growth in 
electricity consumption offset by declining use of fossil fuels. Consumption levels are lower than those in the AEO2014 Reference 
case for most fuels, although natural gas use Is slightly higher because of lower projected prices. Delivered electricity consumption 
is 5,4 quadrillion Btu and natural gas consumption is 4.3 quadrillion Btu in 2040 in AEO2015, compared with 5.7 quadrillion Btu 
and 4.2 quadrillion Btu, respectively, in AEO2014, The lower consumption levels in AEO2015 are explained in part by slower near-
term growth in the number of households. 

Commercial 

Commercial sector delivered energy consumption grows from 8.7 quadrillion Btu in 2013 to 10.1 quadrillion Btu in 2040 in the 
AEO2015 Reference case, similar to the AEO2014 Reference case, despite higher consumption in the near term. Commercial 
electricity consumption increases by 0.8%/year from 2013 to 2040 in AEO2015, lower than the 1.0% average annual growth in 
commercial floorspace, in part, because of lower demand for lighting and refrigeration than projected In AE02014. 

Energy consumption by primary fuel 
Total primary energy consumption grows by 8.8% In the AEO2015 Reference case, from 97.1 quadrillion Btu in 2013 to 105.7 
quadrillion Btu in 2040—600 trillion Btu less than in AE02014, where total primary energy consumption grew by 10.2% to 106.3 
quadrillion Btu in 2040 (Figure E3). 

Total liquid fuels consumption increases slightly (300 trillion Btu) in the AEO2015 Reference case (the AEO2014 Reference case 
showed a decline of 600 trillion Btu), as declining consumption of motor gasoline offsets most of the growth in other liquids uses 
from 2013 to 2040. However, total liquid fuel consumption is 0.9 quadrillion Btu higher In 2040 in the AEO2015 Reference case than 
in the AEO2014 Reference case. Jet fuel, motor gasoline, and industrial propane use are each about 500 trillion Btu higher in 2040 in 
AEO2015 than in AEO2014, as a result of updates and revisions made in the air transportation model and lower petroleum fuel prices, 
as well as upward revisions in output projections for the chemical industry. Liquids consumption in the transportation sector also 
increases in AEO2015 as the result of the addition of an unspecified consumption sector, which was added to improve the consistency 
of matching travel and efficiency levels with implied fuel use in the transportation sector, so that total consumption of liquid fuels in 
AEO2015 agrees more closely with the combined total for all fuels reported as being supplied to markets In EIA statistical publications. 

In the AEO2015 Reference case, domestic natural gas Figure E3. Primary energy consumption by fuel in 
the AEO2015 and AEO2014 Reference cases, 2013 
and 2040 (quadrillion Btu) 
40 

AEO2015 

2013 2040 2040 

case, 
consumption increases from 26.2 trillion cubic feet (Tcf) In 
2013 to 29.7 Tcf in 2040, 1.9 Tcf lower than in the AE02014 
Reference case. The lower level of total naturalgas consumption 
results from a 1.9 Tcf lower level of natural gas use In the electric 
power sector in 2040 in AE02015. Natural gas consumption In 
the residential and commercial sectors is up slightly. 

In the electric power sector, natural gas faces increased 
competition from nuclear power and renewables, particularly 
wind. Also, demand for electricity in the buildings sector in 
2040 is about 0.3 quadrillion Btu lower than in AE02014, as a 
result of increases In building efficiency standards and updates 
to lighting parameters in AE02015. Electricity demand is 
also lower in some industrial sectors where output does not 
increase as rapidly in AEO2015 as was projected in AEO2014. 

Total coal consumption in the AEO2015 Reference case is 
19.0 quadrillion Btu (988 million short tons) in 2040—similar 
to the AEO2014 Reference case projection of 18.7 quadrillion 
Btu (979 million short tons) in 2040. 
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Total consumption of marketed renewable fuels grows by 1,3%/year In the AEO2015 Reference case, the same rate of growth as 
in the AE02014 Reference case. However, the mix of renewable fuels Is different in AEO2015, with more use of wind in the electric 
power sector, and less use of biomass In the industrial sector as a result of lower overall shipments in the paper industry. AEO2015 
includes 3.0 quadrillion Btu of wind energy consumption in the electric power sector in 2040, compared with 2.4 quadrillion Btu 
in AEO2014, and the paper industry uses 1.2 quadrillion Btu of wood and pulping liquor in 2040 compared with 1.9 quadrillion Btu 
In 2040 in the AEO2014 Reference case. 

Energy production and imports 
In the AEO2015 Reference case, U.S. imports and exports of energy come into balance around 2028 as net energy imports 
decline both In absolute terms and as a share of total U.S. energy consumption (Figure E4). The United States is a net energy 
exporter in selected years—for example, from 2029 through 2032, and from 2037 through 2040. Over the projection period, 
the United States shifts from being a net Importer of about 12.8 quadrillion Btu of energy in 2013 (about 13% of total U.S. energy 
demand) to a net exporter of about 0.5 quadrillion Btu in 2040. In the AEO2014 Reference case, the United States remained a net 
importer of energy, with net imports of about 4.2 quadrillion Btu in 2040. 

Liquids 

U.S. crude oil production ir̂  the AEO2015 Reference case increases from 7,4 million bbi/d in 2013 to 9.4 million bbl/d in 2040— 
26% higher than in the AE02014 Reference case, despite lower prices. Production in AEO2015 reaches 10.6 million bbl/d In 2020, 
compared with a high of 9.6 million bbl/d in 2019 in AEO2014. Higher production volumes result mainly from Increased onshore 
oil production, predominantly from tight (very low permeability) formations. Lower 48 onshore tight oil production reaches 5.6 
million bbl/d in 2020 in the AEO2015 Reference case before declining to 4.3 million bbl/d in 2040,34% higher than in AEO2014. 
The pace of oil-directed drilling in the near term is faster in AEO2015 than in AEO2014, as producers continue to locate and target 
the sweet spots of plays currently under development. 

Lower 48 offshore crude oil supply grows from 1.4 million bbl/d in 2013 to 2.2 million bbl/d in 2019 in the AE02015 Reference case, 
before fluctuating in accordance with the development of projects in the deepwater and ultra-deepwater portions of the Gulf of 
Mexico. In 2040, Lower 48 offshore production totals 2.2 million bbl/d in AEO2015,9% more than in the AEO2014 Reference case. 

U.S. net Imports of liquid fuels as a share of total domestic consumption continue to decline In the AEO2015 Reference case, 
primarily as a result of increased domestic oil production. Net Imports of liquid fuels as a share of total U.S. liquid fuel use reached 
60% in 2005 before dipping below 50% in 2010 and falling to an estimated 33% in 2013 (Figure E5). The net Import share of 
domestic liquid fuels consumption declines to 14% in 2020 in the AEO2015 Reference case—compared with 26% in the AEO2014 
Reference case—as a result of faster growth of domestic liquid fuels supply^^ compared with growth in consumption. Domestic 
liquid fuels supply begins to decline after 2023 in the AEO2015 Reference case, and as a result, the net import share of domestic 
liquid fuels consumption rises from 14% in 2022 to 17% in 2040. However, domestic liquid fuels supply in the AEO2015 Reference 
case is 25% higher in 2040 than in the AE02014 Reference case, while domestic consumption is only 3% higher. As a result, 
despite increasing after 2020, the percentage of U.S. liquid fuel supply from net Imports in the AEO2015 Reference case remains 
just over half that in the AEO2014 Reference case through 2040. 

Figure E4. Total energy production and consumption 
in the AEO2015 and AEO2014 Reference cases, 
1980-2040 (quadrillion Btu) 

History 2013 

AEO2015 

Projections 

Figure E5. Share of U.S. liquid fuels supply from net 
imports in the AEO2015 and AEO2014 Reference 
cases, 1970-2040 (percent) 

History 2013 Projections 
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^^Total domestic liquid fuels minus net imports, plus domestic HGL production. 
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Natural gas 

In the AEO2015 Reference case, U.S. production of dry natural gas after 2019 Is lower than in the AE02014 Reference case 
projection, and In 2040 It is lower by more than 2 trillion cubic feet (Tcf). Lower production levels are a result of lower natural gas 
prices and a decrease In demand for natural gas by electricity generators because of fewer nuclear plant retirements and more 
renewable generation capacity in AEO2015. However, dry natural gas production from shale gas and tight oil plays is generally 
higher in AEO2015, offsetting some of the decreases in other areas. Increases in shale gas production are made possible by the 
dual application of horizontal drilling and hydraulic fracturing. Another contributing factor is ongoing drilling in shale plays and 
other resources with high concentrations of natural gas liquids and crude oil, which, in energy-equivalent terms, have a higher 
value than dry natural gas, even with lower crude oil prices. 

In the AEO2015 Reference case, the United States becomes an overall net exporter of natural gas in 2017, one year earlier than 
in AEO2014, and a net pipeline exporter of naturai gas in 2018, three years earlier than fn AEO2014. In the AEO2015 Reference 
case, imports from Canada, which largely enter the western United States, and exports into Canada, which generally exit out of 
the East, are generally lower than in the AE02014 Reference case. Imports from Canada remain lower in the AEO2015 Reference 
case than in the AEO2014 Reference case through 2040, while exports to Canada are higher in the AEO2015 Reference case from 
2021 to 2028, before decreasing below AEO2014 levels through 2040. Net pipeline imports from Canada fall steadily until 2030 
in AEO2015, then increase modestly through 2040, when growth in shale production stabilizes in the United States but continues 
to increase In Canada. 

Net pipeline exports to Mexico increase aimost twofold in the AEO2015 Reference case from 2017 to 2040, with additionai 
pipeline infrastructure added to enable the Mexican market to receive more natural gas via pipeline from the United States. 
However, pipeline exports to Mexico in the later years of the AEO2015 Reference case are lower than projected in the AEO2014 
Reference case, because Mexico is assumed to increase domestic production as a result of constitutional reforms that permit 
more foreign investment In its oii and natural gas industry. 

Beginning in 2024, exports of liquefied natural gas (LNG) are slightly lower in the AEO2015 Reference case than in AEO2014, 
driven by lower crude oil prices. However, the impact of crude oil prices on the projection is dampened by changes in assumptions 
about how rapidly new LNG export terminals will be built. 

Coal 

Total U.S. coal production in the AEO2015 Reference case grows at an average rate of 0.5%/year, from 985 million short tons 
(19,9 quadrillion Btu) in 2013 to 1,117 million short tons (22,5 quadrillion Btu) in 2040. In comparison, U.S. production in the 
AEO2014 Reference case was projected to Increase by 0.3%/year, from 1,022 million short tons (20,7 quadrillion Btu) in 2013 to 
1,121 million short tons (22.4 quadrillion Btu) in 2040. Actual coal production In 2013 was 4% lower than projected In AEO2014, 
as a result of a large drawdown of coal inventories at coal-fired power plants. 

From 2013 through 2020, coal production In the AEO2015 Reference case is lower than projected in the AEO2014 Reference 
case, as lower natural gas prices result in the substitution of natural gas for coal in power generation. After 2020, total coal 
production in the AE02014 and AEO2015 projections are nearly identical, with both hovering around 1.1 billion short tons through 
2040, because of similar patterns of capacity additions and retirements at coal-fired power plants and similar coal-fired capacity 
utilization rates in the two projections. The outlook for U.S. coal exports Is lower in AEO2015 than in AE02014 throughout the 
projection period. Between 2013 and 2015, U.S. coal exports decline sharply in the AE02015 Reference case as a result of strong 
international competition and lower international coal prices; but from 2015 through 2040 they increase gradually. Compared 
with AE02014, coal exports in AEO2015 are 27% lower In 2015 and 13% lower in 2040. 

Overall, regional patterns of U.S. coal production are similar in the AE02015 and AEO2014 Reference cases. Production In the 
Eastern Interior region increases in both projections by about 100 million short tons from 2013 to 2040. The AEO2015 outlook 
for Central Appalachian coal production is similar to the AE02014, but is about 7 million short tons (7%) higher, on average, than 
the AEO2014 from 2015 through 2040. Northern Appalachian coal production in 2040 is 20 miliion short tons lower in AEO2015 
than projected In the AEO2014 Reference case. Production from Wyoming's Powder River Basin, currently the lead coal-producing 
region in the United States, Is lower from 2013 through 2018 In AEO2015 than projected in AEO2014, but then increases at a more 
rapid pace through 2026 before declining slightly and eventually moving to levels consistent with the AEO2014 projection from 
2032 through 2040. 

Electricity generation 
Total electricity consumption in the AEO2015 Reference case, including both purchases from electric power producers and on-
site generation, grows from 3,836 billion kWh in 2013 to 4,797 billion kWh In 2040. The average annual increase of 0.8% from 
2013 to 2040 is slightly below the 1.0% annual rate in the AEO2014 Reference case. In all the end-use sectors, electricity demand 
growth is slower than projected in AE02014, with the largest difference in growth in the residential sector. 

Coal has traditionally been the largest energy source for electricity generation. However, the combination of slow growth in 
electricity demand, competitively priced natural gas, programs encouraging renewable fuel use, and the Implementation of 
environmental rules dampens future coal use in both the AEO2015 and AE02014 Reference cases. Beginning in 2019, coal-fired 
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electricity generation is between 2% and 4% percent higher in the AEO2015 Reference case than In AE02014 through 2025, as 
a result of higher natural gas prices. After 2025, coal-fired generation remains between one and two percent higher in AEO2015 
than in AEO2014 (Figure E6). The AEO2015 Reference case does not Include the proposed Clean Power Plan^° for existing fossil-
fuel-flred electric generating units, which, if implemented, could substantially change the generation mix. 

Coal accounted for 39% of total generation in 2013, and its share falls to 34% in 2040 in the AEO2015 Reference case. The coal 
share of total generation was lower at 32% in 2040 In the AE02014 Reference case. With retirements of coal-fired generating 
capacity far outpacing new additions, total coal-fired generating capacity falls in the AEO2015 Reference case from 304 GW In 
2013 to 260 GW in 2040, which is similar to the 2040 capacity projection In the AEO2014 Reference case. 

Electricity generation from natural gas grows at a slower rate in the AEO2015 Reference case than in the AEO2014 Reference 
case because of lower growth In overall electricity demand, higher natural gas prices in the midterm, fewer nuclear retirements, 
and more renewable capacity additions leading to less need for new natural gas-fired capacity. In the AEO2015 Reference case, 
natural gas-fired generation in 2040 is 15% lower than projected In the AEO2014 Reference case. Natural gas capacity additions 
still make up most (58%) of total capacity additions from 2014 to 2040 but represent a smaller share of new builds than the 74% 
of total additions projected in AEO2014. As a share of total generation, natural gas does not surpass the coal-fired generation 
share in the AEO2015 Reference case over the projection period as it did in the AE02014 Reference case. 

Increased generation from renewable energy accounts for 38% of the overall growth in electricity generation from 2013 to 2040 
in the AE02015 Reference case. Generation from renewable resources grows in the near term as new capacity under construction 
comes online In response to federal tax credits, state-level policies, and declining capital costs for wind and solar projects. In the 
final decade of the projection, renewable generation growth is almost exclusively the result of the increasing cost-competiveness 
of renewable generation with other, nonrenewable technologies. 

Renewable generation is higher throughout most of the projection period In AE02015 than was projected in AE02014, and it 
is about 7% higher in 2040. Combined generation from solar and wind power in AEO2015 is about 28% higher in 2040 than 
projected in AE02014, as a result of more planned renewable capacity additions and recent declines in the construction costs for 
new wind plants. Renewable generation accounts for 18% of total generation In 2040 in the AE02015 Reference case, compared 
with16%inAEO2014. 

In the AEO2015 Reference case, electricity generation from nuclear power plants increases by 6%, from 789 billion kWh in 2013 
to 833 billion kWh in 2040, and accounts for about 16% of total generation in 2040, slightly above the share in AEO2014. Over 
the projection period, nuclear generation in AEO2015 is on average 3% higher than projected in AE02014, with about 4 GW less 
nuclear capacity retired from 2Ol3-te2O2O-inthe-AE02015 Reference-case, comparedto the AE02014 Reference case. 

Figure E6. Electricity generation by fuel in the 
AEO2015 and AEO2014 Reference cases, 2013,2020, 
2030, and 2040 (trillion kilowatthours) 
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Energy-related C02 emissions 
Total U.S. energy-related C02 emissions remain well below 
their 2005 level of 5,993 million metric tons (mt) through the 
end of the projection period in the AEO2015 Reference case.̂ ^ 
Energy-related C02 emissions in 2040 are 5,549 million 
mt, or 50 million mt (0,9%) below the AE02014 Reference 
case projection. This decrease may appear counterintuitive, 
since coal consumption Is 1.4% higher, petroleum and other 
liquids consumption is 2.4% higher, and total renewable 
energy consumption Is lower, all putting upward pressure on 
emissions. However, natural gas consumption is 5.6% lower, 
and while it has a lower carbon factor than the other fossil 
fuels, it does emit C02. Nuclear energy consumption in 2040 
Is 2.8% higher in AEO2015 than in AEO2014, and total energy 
demand is 0.5% lower. The net result is somewhat lower 
energy-related C02 emissions in the AEO2015 Reference 
case than in the AEO2014 Reference case. 

2013 AEO2014 AEO2015 AEO2014 AEO2015 AEO2014 AEO2015 

2020 2030 2040 

^°U.S. Environmental 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.federairegister,eov/article5/2014/06/18/2Q14-13726/carbon-
pollution-emission-Buidelines-ior-existifie-stationary-sources-e^ectric-utilitv-generating. 

^'The year 2005 is the base year for the Obama Administration's goal for emission reductions of 17% by 2020. In the AEO2015 Reference case, energy-
related C02 emissions in 2020 are 8% below the 2005 level. 
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Figure and table sources 
Links current as of April 2015 

Table El. Comparison of projections in the AEO2015 and AE02014 Reference cases, 2012-40: AEO2015 National Energy 
Modeling System, run REF2015.D021915A; and AE02014 National Energy Modeling System, run REF2014.D102413A. 

Figure El. Average annual Brent crude oil spot prices in the AEO2015 and AEO2014 Reference cases, 1990-2040: 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; and AEO2014 National Energy Modeling System, run REF2014, 
D102413A. 

Figure E2. Delivered energy consumption by end-use sector in the AEO2015 and AEO2014 Reference cases, 2013,2020,2030, 
and 2040: 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; and AEO2014 National Energy Modeling 
System, run REF2014,D102413A. 

Figure E3. Primary energy consumption by fuel in the AEO2015 and AE02014 Reference cases, 2013 and 2040: 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; and AEO2014 National Energy Modeling System, run REF2014. 
D102413A. 

Figure E4. Total energy production and consumption in the AEO2015 and AEO2014 Reference cases, 1980-2040: 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; and AEO2014 National Energy Modeling System, run REF2014. 
D102413A. 

Figure E5. Share of U.S. liquid fuels supply from net imports in the AEO2015 and AEO2014 Reference cases, 1970-2040; 
History: U.S. Energy Information Administration, Monthly Energy Reviev/, November 2014, DOE/E1A-0035C2014/11). Projections: 
AEO2015 National Energy Modeling System, run REF2015.D021915A; and AE02014 National Energy Modeling System, run 
REF2014.D102413A. 

Figure E6. Electricity generation by fuel in the AEO2015 and AE02014 Reference cases, 2013,2020,2030, and 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; and AEO2014 National Energy Modeling System, run 
REF2014.D102413A. 

U.S. Energy Information Administration | Annual Energy Outlook 2015 E-13 
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Appendix F 

Regional Maps 
Figure Fl. United States Census Divisions 
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Nor th 
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North 
Central 

Pacific 

South At lant ic 

West 
South 

Central 

Pacific • Middle Atlantic • 
West South Central • Nev̂  England • 
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South Atlantic ^ West North Central • 
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Source: U.S. Energy Information Administration, Office of Energy Analysis. 
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Regional maps 

Figure Fl. United States Census Divisions (continued) 
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Source: U.S. Energy Information Administration, Office of Energy Analysis, 
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Regional maps 

Figure F2. Electricity market module regions 

1. ERCT TREAII 
2. FRCC FRCCAIl 
3. MROE MROEast 
4. MROW MROWest 
5. NEWE NPCC New England 
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7. NYU NPCC Long Island 
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10. RFCM RFC Michigan 
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12. SRDA 
13. SRGW 
14. SRSE 
15. SRCE 
16. SRVC 
17. SPNO 
18. SPSO 
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21. NWPP 
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SPP South 
WECC Southwest 
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Source: U.S. Energy Information Administration, Office of Energy Analysis. 
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fiegionaf maps 

Figure F3. Liquid fuels marliet module regions 
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Source: U.S. Energy Information Administration, Office of Energy Analysis. 
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Figure F4. Oil and gas supply model regions 

Regional maps 

Atlantic 
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Source: U.S, Energy Information Administration, Office of Energy Analysis. 

U.S. Energy Information Administration | Annual Energy Outlook 2015 F-5 



Regiooal map.: 

Figure F5. Natural gas transmission and distribution model regions 
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Source; U.S. Energy Information Administration, Office of Energy Analysis, 
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Figure F6. Coal supply regions 

Regionat maj)s 

SCALE IN Miies 

APPALACHIA 
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i i s j Southern Appalachia 

NORTHERN GREAT PLAINS 
r ~ 1 Dakota Lignite 
^ m Western Montana 
I I Wyoming, Northern Powder River Basin 
^ H Wyoming, Southern Powder River Basin 
I I Western Wyoming 

INTERIOR 
I i Eastern Interior 
I I Western Interior 
c m Gulf Lignite 

OTHER WEST 
I I Rocky Mountain 
F ^ Southwest 
^ H Northwest 
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U.S, Energy Information Administration | Annual Energy Outlook 2015 F-7 



Regional maps 

Figure F7. Coal demand regions 

Region Code 

1.NE 
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3. SI 
4. 32 
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Region Content 

CT,MA,ME,NH,R1,VT 
NY, PA, N J 
WV.MD.DC.DE 
VA,NC,SC 
GA,FL 
OH 
1N,1L,MI,W1 
KY,TN 

Region Code 

9. AM 
10. C l 
11. C2 
12. WS 

13. MT 
14. CU 
15. ZN 
16. PC 

Region Content 

AL.MS 
MN,ND,SD 
IA.NE,MO.KS 
TX,LA,OK,AR 
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AK,H1,WA,0R,CA 

Source: U.S, Energy Information Administration, Office of Energy Analysis. 
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Appendix G 

Conversion factors 

Table Gl. Heat contents 

Fuel Units 
Approximate 
heat content 

Coal^ 
Production 
Consumption 

Coke plants 
Industrial 
Commercial and institutional 
Electric power sector 

Imports 
Exports 

Coal coke 

Crude oll^ 
Production 
imports 

Petroleum products and other liquids 
Consumption^ 

Motor gasoline^ 
Jetfuel 
Distillate fuel oil̂  
Diesel fuel̂  
Residual fuel oil 
Liquefied petroleum gases and otfier '̂̂ . 
Kerosene 
Petrocfiemical feedstocks^ 
Unfinished oils^ 

Imports'* 
Exports^ 
EthanoP 
Biodiesel 

Natural gas plant liquids^ 
Production 

Natural gas' 
Production, dry 
Consumption 

End-use sectors 
Electric power sector 

Imports 
Exports 

Electricity consumption 

million 
million 
million 
million 
million 
million 
million 
million 

Btu per 
Btu per 
Btu per 
Btu per 
Btu per 
Btu per 
Btu per 
Btu per 

short ton 
short ton 
short ton 
short ton 
short ton 
short ton 
short ton 
short ton 

million Btu per short ton 

million Btu per ban'el 
million Btu per barrel 

million 
million 
million 
million 
million 
million 
million 
million 
million 
million 
million 
million 
million 
million 

Btu per 
Btu per 
Btu per 
Btu per 
Btu per 
Btu per 
Btu per 
Btu per 
Btu per 
Btu per 
Btu per 
Btu per 
Btu per 
Btu per 

barrel 
barrel 
barrel 
barrel 
barrel 
barrel 
barrel 
barrel 
barrel 
barrel 
barrel 
barrel 
barrel 
ban^l 

million Btu per banel 

Btu per cubic foot 
Btu per cubic foot 
Btu per cubic foot 
Btu per cubic foot 
Btu per cubic foot 
Btu per cubic foot 

Btu per kilowatthour 

20.169 
19.664 
28.710 
21.622 
21.246 
19.210 
23.256 
24.562 

24.800 

5.751 
6.012 

5.188 
5.101 
5.670 
5.760 
5.755 
6.287 
3.565 
5.670 
4.944 
6.098 
5.575 
5.506 
3.559 
5.359 

3.735 

1.027 
1,027 
1,028 
1,025 
1.025 
1,009 

3,412 

^Conversion factor varies from year to year. The value shown is for 2013, 
^Includes ethane, natural gasoline, and refinery olefins, 
^Includes denaturant. 
Btu = British ttiermal unit 
Sources: U.S. Energy Infonnation Administration (EIA), Monthly Energy Review, DOE/EIA-0035(2014/11) (Washington, DC, 

November 2014), and EIA, AEO2015 National Energy Modeling System run REF2016.D021915A, 

U.S. Energy Information Administration ] Annual Energy Outlook 2015 G-1 
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©CME Group 
How the wor ld advances 

ON vs. LN User-Defined Spreads coming to CME Globex 

Effective Sunday, August 16 (trade date Monday, August 17), CME Group is launching an enhancement to User-Defined Spreads (UDS) functionality to 

support the Henry Hub Natural Gas options complex on CME Globex, 

With this launch, you will be able to create and trade spreads between American- and European-style options. 

View Advisory 

Henry Hub Naturai Gas Futures Settlements 
Quotes Settlements Volume Time & Sales 

View another product. 

Contract Specs Margins Calendar 

Futures Options 

Trade Date: Monday, 12 Oct 2015 (Final) 

All market data contained within the CME Group website should be considered as a reference only and should not be used as validation 

against, nor as a complement to, real-time market data feeds. 

Month 

NOV 15 

DECIS 

JAN 16 

FEB 16 

MAR 16 

APR 16 

MAY 16 

JUN16 

JLY16 

AUG 16 

SEP 16 

OCT 16 

NOV 16 

DEC 16 

JAN 17 

FEB 17 

MAR 17 

APR 17 

MAY 17 

JUN17 

JLY17 

AUG 17 

Open 

2,520 

2.734 

2,865 

2.870 

2.85S 

2.730 

2,760 

2.767 

2,813 

2,821 

2.816 

2.839 

2.921 

3.078 

3.193 

3.175 

3,105 

2.885 

-
2.901 

-
-

High 

2.559 

2.773 

2.908 

2.915 

2.833 

2.744 

2.760 

2,784 

2.823 

2,833 

2.827 

2,852 

2.933 

3.096 

3.193 

3.179 

3.1D7B 

2.885 

2,865B 

2.901 

-

tast Updated'. Monday, 12 Oct 2015 06:00 PM 

Low 

2.510 

2.716 

2.858 

2.865 

2.837 

2.715 

2.727 

2.760A 

2.803 

2.817 

2,804 

2.827 

2.907 

3.067 

3.177 

3.175 

3.105 

2.883 

-
2.901 

-
-

Last 

2.543A 

2.758 

2.894 

2.901 

2.871 

2.741 

2.750 

2.782B 

2.821 

2.830 

2.825 

2.a49A 

2.926 

3.087B 

3.188 

3.179 

3.105 

2.884 

2.&65B 

2.901 

-

-

Change 

+.033 

+.034 

+.032 

+.033 

+.032 

+.027 

+.025 

+.024 

+.023 

+.023 

+.023 

+.023 

+.022 

+.020 

+.023 

+.021 

+,020 

+.016 

+.016 

+.016 

+.015 

+.015 

Settle 

2.535 

2.752 

2.889 

2,896 

2.867 

2.739 

2.749 

2.785 

2,824 

2.833 

2.827 

2.351 

2.933 

3.094 

3.192 

3.183 

3.121 

2.882 

2.872 

2.907 

2.944 

2,959 

Estimated Volume 

126,772 

62,985 

55,834 

12.522 

18.483 

12.245 

2,407 

1.163 

846 

400 

968 

1,031 

656 

447 

391 

39 

128 

143 

23 

9 

5 

5 

Prior Day Open Interest 

222,845 

157,234 

166,173 

40,879 

90,803 

69,253 

25,665 

26.098 

21,342 

16.272 

14,559 

24,234 

8,863 

10,185 

13,842 

3,528 

7.888 

7,286 

2,505 

2,590 

1,903 

1,975 

Aboul This Repon 

/ ^ ^ ^ . 

http://www.cmegroup.com/trading/energy/natural-gas/natural-gas_quotes_settlements_fut... 10/12/2015 
^ 
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Month 

SEP 17 

OCT 17 

NOV 17 

DEC 17 

JAN 18 

FEB 18 

MARIS 

APR 18 

MAY 18 

JUN18 

JLYie 

AUG 18 

SEP 18 

OCT 18 

NOV 18 

DEC 18 

JAN 19 

FEB 19 

MAR 19 

APR 19 

MAY 19 

JUN19 

JLY19 

AUG 19 

SEP 19 

OCT 19 

NOV 19 

DEC 19 

JAN 20 

FEB 20 

MAR 20 

APR 20 

MAY 20 

JUN20 

JLY20 

AUG 20 

SEPZO 

OCT 20 

NOV 20 

DEC 20 

JAN 21 

FEB 21 

MAR 21 

APR 21 

Last Updated: Mor 

Open 

2.940 

-

-

-
-

3.290 

-

-
-

-

-

-
2.995 

-
-
-

3.362 

-
-

-

-

-
-

-
-

-
-

-

-
-

-

-

-
-

-

-
• 

-

-
-

-

-

-
-

day, 12 Oct 2015 

High 

2.940 

-

-

-
-

3.290 

-
2.9288 

-

-

-

-
2.995 

-
-
-

3.362 

-
-

-

-

-
-

-
-

-
-
-

-

-
-
-

-
-
-

-

-

-

-

-
-
• 

)6:00 PM 

Low 

2.940 

-
-

-
-

3.290 

• 

-

-

-

-

-
2.995 

-

-
-

3.362 

-

-

-

-

-
-

-
-

-

-

-

-

-

-

-
-

-
-

-

-
-

-

-

-

-
-

Last 

2.940 

-

-

-
3.290 

• 
2.928B 

-

-

-

-
2.995 

-

-
-

3.362 

-

-

-

-

-
-

-
-

-

-

-
-

-

-

-
-

-

-
-

-

-
• 

-
-

-

Change 

+.015 

+.015 

+.014 

+.014 

+.013 

+.013 

+.011 

+.015 

+.015 

+.015 

+.015 

+.015 

+.015 

+.015 

+.015 

+,015 

+.015 

+.015 

+.015 

+.010 

+.010 

+.010 

+.010 

+.010 

+.010 

+.010 

+.010 

+.010 

+.010 

+.010 

+.010 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+,005 

+.005 

+,005 

+.005 

+.005 

+.005 

Settle 

2.952 

2.979 

3.053 

3.209 

3,311 

3,298 

3,236 

2.928 

2.919 

2.951 

2.986 

3.001 

2.993 

3,018 

3.096 

3.254 

3,364 

3,349 

3.291 

2.991 

2.988 

3.020 

3.055 

3.070 

3.062 

3.087 

3.167 

3.337 

3.459 

3.443 

3.386 

3.096 

3.095 

3.123 

3.152 

3.176 

3.171 

3.202 

3.282 

3.460 

3.588 

3,572 

3.515 

3.235 

Estimated Volume 

c 

11 

14 

8 

0 

3 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Prior Day Open Interest 

1,866 

2,109 

2,010 

3.244 

1.137 

649 

4B4 

458 

363 

473 

399 

361 

335 

524 

275 

1,226 

679 

384 

379 

443 

357 

308 

324 

401 

320 

477 

309 

389 

107 

5 

12 

72 

22 

19 

62 

11 

12 

3 

2 

228 

30 

30 

30 

30 

About This Report 

http://www.cmegroup.coni/trading/energy/natural-gas/naturaI-gas_quotes_settlements_fut... 10/12/2015 
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Month 

MAY 21 

JUN21 

JLY21 

AUG 21 

SEP 21 

OCT 21 

NOV 21 

DEC 21 

JAN 22 

FEB 22 

MAR 22 

APR 22 

MAY 22 

JUN2Z 

JLY22 

AUG 22 

SEP 22 

OCT 22 

NOV 22 

DEC 22 

JAN 23 

FEB 23 

MAR 23 

APR 23 

MAY 23 

JUN23 

JLY23 

AUG 23 

SEP 23 

OCT 23 

NOV 23 

DEC 23 

JAN 24 

FEB 24 

MAR 24 

APR 24 

MAY 24 

JUN24 

JLY24 

AUG 24 

SEP 24 

OCT 24 

NOV 24 

DEC 24 

Last Updated: Mor 

Open 

-

-

-

-

-

-
-

-
• 

-

-
-

-

-
-

-

-

-

-
-

-

-
-
-

-

-

-
-

-

-

-
-

-
-

-

-

-
-
-

-

-
• 

-

day, 12 Oct 2015 

High 

-
-

-

-
-

-

-

-

-

-
-

-

-

-

-

-

-

-
-

-

-

-

-

-
-

-

-

-
-

• 

-

-
-

-

-
-

-
-

-

-
-

-

36:00 PM 

Low 

-
-

-

-
-

• 

• 

-

-

-

-
-

-

-

-

-

-

-

-

-

-

• 

-

-

-
-

" 

-

-

-
-

-
-

-

-

-
-

-

-
-

-

-

Last 

-
-

-

-
-

-

-

-

-

-
-

-

-

-

-

-

-

-
-

-

-

-

-
-
-

-

-

-
-

-

-

-
-
-

-
-

• 

-
-

-

-
-

-

Change 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

Settle 

3.230 

3.260 

3.297 

3.327 

3.326 

3.362 

3.442 

3,620 

3.745 

3.727 

3.669 

3.386 

3,379 

3.409 

3.446 

3.478 

3.482 

3.520 

3.600 

3.776 

3.&98 

3.878 

3.818 

3.530 

3.521 

3.551 

3.589 

3.625 

3.635 

3.683 

3.763 

3.943 

4.058 

4.038 

3,978 

3.683 

3.671 

3.701 

3.739 

3.775 

3.785 

3,840 

3,920 

4.105 

Estimated Volume 

= 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Prior Day Open Interest 

31 

30 

30 

30 

30 

31 

30 

30 

0 

0 

1 

0 

1 

0 

1 

1 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

4 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

8 

0 

0 

About This Report 

http://www.cmegroup.com/trading/energy/natural-gas/natural-gas_quotes_settIements_fut... 10/12/2015 
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Month 

JAN 25 

FEB 25 

MAR 25 

APR 25 

MAY 25 

JUN25 

JLY25 

AUG 25 

SEP 25 

OCT 25 

NOV 25 

DEC 25 

JAN 26 

FEB 26 

MAR 26 

APR 26 

MAY 26 

JUN26 

JLY26 

AUG 26 

SEP 26 

OCT 26 

NOV 26 

DEC 26 

JAN 27 

FEB 27 

MAR 27 

APR 27 

MAY 27 

JUN27 

JLY27 

AUG 27 

SEP 27 

OCT 27 

NOV 27 

DEC 27 

Total 

Open 

-
-

-

-

-
-

-

-
-

-

-

-
-

-
• 

-

-

-

-
-

-

-
-

-

-

-
-

-
-

-

• 

-

-

-
-

-

High 

-
-

-

-

-
-

-

-
-

-

-

-
-

-

-

-

-

-
-

-

-
-

-

-

-
-

-
-

-

-

-

-

-
-

-

Low 

-
-

-

-

' 
-

-

-
-

-

-

-
-

-

-

-

-

-

-
-

-

-
-

-
-

-

-

-

-

-
-

-

Last 

-
-

-

-

-
-

-

-
-

-

-

-
-

-
-

" 

-

-

-
-

-

-
-

-
-

-
-

-
-

-

-

-
-

-

-
-

Change 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+,005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+.005 

+,005 

+.005 

+,005 

+.005 

+,005 

+.005 

+.005 

+.005 

+.005 

Last Updated: Monday, 12 Oct 2015 06:00 PM 

Settle 

4.220 

4.198 

4.133 

3,813 

3.798 

3.836 

3.884 

3.928 

3.943 

4,003 

4.096 

4.298 

4.413 

4.388 

4.318 

3.958 

3.943 

3.981 

4.029 

4.073 

4.088 

4.148 

4.263 

4.488 

4.608 

4.583 

4.508 

4,108 

4.093 

4.131 

4.179 

4.223 

4.238 

4.298 

4,418 

4.648 

Estimated Volume 

0 

C 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

297.558 

Prior Day Open Interest 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

957.541 
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