Consumption of biofuels blended into motor
gasoline increases in rasponse to RFS targets
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In the AEQ2074 Reference czse, consumption of E15 motor
gasoline {15% srhanci, 85% gzsoline) and EB5 motor gascline
{average 74% ethano!, 2636 gzsoline) increases at the expense
of E10 motor gasciine {1C% etnanol, 90% gzsoline) (Figure
MT-59). The shift depends on the levei of RFS targsts, infra-
structure issues, the relative costs of E5 and bichutanol Blencs
compared to E70 and EBS, and the gererzs: market acceptahility
of manufacturers' automobile warranties,

in responise to RFS renewabile fuel targets and market conditions,
consumstion of E15 increases in the Reference case, zoth in
absclute terms and relative to £10 consumption. The growsh of
E15 consumption a:so displaces potential consumption of biobu-
tano! blends, sucn as Bulé (16% biobutanoi, B4% gasoling),

Starting in about 2020, E15 slowly peretrztes the metor gaso-
line market, as blend wall issues ara assumed to be resolved
over time [741. \n 2040, E5 makes up approximaiely 40% of
the tctal motor gascline market. Corsurmotion of biobutanci-
nlendec gesoline remains iow, as it competes with E15 for mar-
ket share. Although EB5 is used in the molor gascline market
throughout the proiection, its snare of the market declines after
2032, when most cars are czoabie of using E15,

The increase in consumption of E15 in the Refererce case is
basad on the assumption that cohsumers, refiners, and vehicle
manufacturers will orefer E15 over E85 and biobutarcl bierds.
anc thal infrastruzture constrainis wiil be resolved gradually
over time. In addition 1o the bjofueis blended into motor gaso-~
line showr in Figure MT-59, the RFS aiso promotes consump-
tion of other biofueis—suc: as biodiesel, renewable diesel, and
renewasle gasoline—inhat are not bienced in fixed percentages
with petroleuim-based motor gasoline.

U.S. Energy Information Administration | Annual Energy Outlook 2074
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Coal production growth limited by competitive
fuel prices and Iittle new coal-fired capacity
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Coa! production in 2012 was more than 7% below the 2C17 total
(Figure MT-6C), mestly as a result of gas-on-coal competition,
Inthe AEC2014 Reference case, coal procuction recovers orisfly
as naturz: gas prices rise before dropping to 20712 leveis in 2076,
s the need for electricity generstors to compily with Mercury
and Air Toxic Standards (MATS} leads tc a wave of coai-fired
capacity retiremenzs. From Z0°6 to 2030, coa! produciion
increases gracduaily as growing electricity cemanc and rising
natural gas prices spur the use of coal for power generation,
After 2030, when existing ccal units reach maximum utiliza-
tion rates and virtually no new capacity is built. coa! produc-
tion stabilizes. Ceal exports, which totaied 3.2 quadrillion Btu
in 202, remain at that level through 2020 and then increase i
3.8 quaarililon 8t in 2040, Overall, U.S. coal production grows
by ar average of 0.3%/year in the Reference case, from 20.6
quadrillion Btu in 2012 to 22.6 quadrillior Btu in 2040.

On a regiona! tasis, srong preduction growth in the Interior
regicn contrasis with generaily stagnant producticn ir
Appaiachia and the West, Interior coal groduction reaches new
highs as scrubbers installed at existing coal-fired generating
units ailow them to burn the region’s higher-sulfur coals with
tower delivered costs. Western production grew steadiiy ‘or
decades but fell by 4% from 2008 to 2012 a5 a result of the
recession and competition from natura! gas. Westerr produc-
tion increases slightly in the Refereace case, tempered by siow
growth in coal use for electricity generaticn and by competiticr
from coal precducers inthe Interior regien. Appaiachian coal pro-
cuction declires by 149% from 2G12 to 2016, as coal procuced
fram the extensively minec, higher-cost reserves cf Ceniral
Appaiachiz is supplanted by lower-cost coal from other regiors,
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Outlook for 11.S. coal production is affected by
fuel price uncertainties
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1.5, coal production varies across the AED2014 cases, reflect-
ing different assumptions about coal production and transpor-
tation costs, natural gas prices, and actions to limit greenhouse
gas (GHG) emissions (Figure MT-61). In general, assumptions
that reduce the competitiveness of coal versus natural gas lead
to lower coal production. For example, relative to the Reference
case, coal production is fower in both the High Coal Cost case
(higher costs for coal mining and transportation) and the High
Oil and Gas Resource case (lower costs for natural gas produc-
tion). Similarly, actions to cut GHG emissions would also reduce
the competiveness of coal because of its high carbon content.
Conversely, lower coal prices in the Low Coal Cost case and
higher natural gas prices in the Low Qil and Gas Resource case
improve the competitiveness of coal and lead to higher levels of
coal production.

Of the cases shown in Figure MT-61, the GHG10 case shows the
largest deciine in U.S. coal production, with an econamy-wide
CO, emissions price that rises to $34 per metric ton of CO;
{2012 dollars) in 2040, leading to 32% lower coal production in
2040 compared with the Reference case. Productionin the High
Coal Cost and Low Coal Cost cases is 7% lower and 4% higher,
respectively, than in the Reference case in 2020, evolving to
25% |lower and 11% higher in 2040 as the gap between coal and
natural gas prices widens. In addition to the GHG10 case, two
more GHG scenarios were developed for AE02014 (not shown
in Figure MT-61)—the GHG25 case, with an economywide CO;
allowance fee that increases to $85 per metric ton in 2040; and
the GHG10 and Low Gas Prices case, with lower natural gas
prices than in the Reference case. In the GHG25 case and the
GHG10 and Low Gas Prices case, total coal production in 2040
is 73% and 53% lower, respectively, than in the Reference case.
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Expected declines in mining productivity lead to
further increases in average minremouth prices

2 dollars per mulwon B

History

5 2012 Projections
4 -
3 .

0
1980

2000 2010 2020 2030 2040
In the AEO2014 Reference case, the average real minemouth
price for U.S. coal increases by 1.4%/vear, from $1.98/MMBtu
in 2012 to $2.96/MMBtu in 2040, continuing the upward trend
that began in 2000 (Figure MT-62). A key factor underlying
the higher coal prices is an expected decline in coal mining
praductivity in most areas, but at slower rates than those seen
between 2000 and 2011, The minemouth price fell slightly in
2012, primarily as a result of a 19% decline in the price of cok-
ing coal [15]. Steam coal prices also declined in 2012, but by
less than 1%. In the High and Low Coal Cost cases developed
for AEQ2014, different assumptions about mining productivity
lead to minemouth coal prices in 2040 that are 87% higher and

45% lower, respectively, than in the Reference case.

In the Appalachia region, the average minemouth coal price
increases by 1.6%;/year from 2012 to 2040, because of a decline
in mine productivity. The higher price outlook in the region also
reflects a [arger share of total production for higher-value cok-
ing coal, resulting from a decline in shipments of steam coal
to domestic markets. Recent increases in the average price of
Appalachia coal, from $1.33/MMBtu in 2000 to $3.16/MMBtu
in 2012, have reduced the ability of Appaiachia coal to compete
with coal from other regians.

In the Western region, the coal price grows by 21%/year
from 2012 to 2040. An increase in stripping ratios at mines in
Wyoming's Powder River Basin, which contributed to a 32%
decrease in the basin's coal mining productivity from 2000
to 2012, continues to push mining costs higher. In the Interior
region, with a maore optimistic outlook for mine productiv-
ity, minemouth prices rise by 1.0%/year from 2012 to 2040
Increased output from large, highly productive iongwall mines
in the region supports expected improvements in productivity.

U.S. Energy Information Administration | Annual Energy Outlook 2G14



Concerns about future GHG policies affect
builds of new coai-fired generating capacity
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The cost cf cagita: for investments in GHG-intensive technolo-
gies, such as raw coal-fired and coai-io-jguids (CTL pizms
without carbon cepture and storage {CCS). is incressed by 3
perceniage points in the AEQ2214 Refarence case. This increase
addresses the higher risk associated with those investmants,
given the cotential for future restrictions sn GHG emissions. The
higher cost of capital is also applied 1o canital projects at exist-
ing coal-fired power planis (excluding CTCS3, such as retrcfits to
control emissions of mercury, acid gases, and particulates for
compliance with MATS. The 3 percentage point adiustment is
roughly equivalent in ievelized cost terms to ar emissions fee of
$15/metric ton of CO; when investing in 2 new coa! plant with-
out CCS, and 1 increases the canital cost component for a naw
coal unit by approximezely 1.5 certs/kWh. Tha No GHG Congern
case assumes that the costs of capital for GHG-interswve tech-
noicgies do not reflect the risk premium described above,

Inthe No GHG Conczarn case, estimatad ievelized cosis for new
coal- and natural gas-fired capacity begin to converge in the
mid- to {ate-2020s (Figure MT-63) [76], l2acing to rew coz!-
fired capacity builds in 2 number of regions. 'n comparisor,
virtually ro new unplanned coal-fired capacity is added in the
Reference case until nearly 2C£0. In the No GHG Concern case,
13 GW of new cozl-fired capacity is added {including plants cur-
rently under construction}, compared with fewer than 3 GW in
the Reference case. As a conseguence, additions of nawral gas,
nuclear, and renewaole generating capacity al! are slightly ‘ower
in the No GHG Concerr. case than in the Reference case, and
tota! energy-related CO; emissions in 2040 are 54 miliion met-
ric tons (1% higher than in the Reference case. in the No GHG
Concern case, the cost estimates for new coai-fred piants by
region in 2030 range from 9% below to 11% above the naticnal
average—not including New England, where *he cost estimate
is 23% 2bove the national average [17].

LS. Energy Information Administration | Annual Energy Outiook 2014
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Energy-relaied carbon dioxide emissions
reinain below their 2005 level through 2040
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Energy-reiaied CO; emissicns in the AED2014 Reference case
deciine by 0.2%/year on average from 2005 to 2C40. 25 com-
pared with an averzge incresse of 0.9% year from 1980 to
2005. Reasons for the decline include lower scoromic growth,
increasing use of renawebie technologies anc fuels; automobile
efficiency improvements; slower growth ir eleciricity demand;
and more use of naturat gas, which is less carbor-intensive than
other fossil fuels when combusted. Energy-refated CO; emis-
sions in 2020 are E.7% Selow their 2005 leve! in the Reference
case, and in 204G they total 5,59 million metric fons (MMmE)
2nd 400 MMmt (6,795 below their 2005 levei (Figure MT-64).

In the Raference case, petroieum remains the largest source of
LS. ensrgy-related CO; emissions. However, its share of the
total fails tc 38% in 2040 frem £4% in 2005. In 2040, CO,
emissions from petroieum use, mairly in tre transporiation
sector, are 5G9 MMmt below the 2005 leve:.

Emissions from coal. the second-largest source of energy-
related CO; emissions, are 402 MMmt balow the 2005 level
in 204C ir the Reference case, and their share of total energy-
relzted CO; emissions deciines from 263 in 2005 o 32% in
2CG49. The natural gas share of energy-reiated CO: emizsions
increases from 20% in 2005 to 30% in 204C. &5 the use of
naturai gas to fuel electricity gensration and industrial 2ppli-
cations increases. Emissions levels are sensitive tc assump-
tions about econemic growth, fuel prices, technology costs,
and poficies that are explored in meny of the aiternative cases
compietad for AEQ2C14.
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Power plant emissions of sulfur dioxide are
reduced by further environmental controls
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In the AEQ2014 Reference case, sulfur dioxide (SO3) emissions
from the electric power sector increase slightly in the early years
of the projection but fall rapidly in 2016, when the Mercury and
Air Toxics Standards (MATS) {78] are fully implemented.

The Reference case assumes that all coal-fired power plants
operating in the United States will be equipped with either flue
gas desulfurization units (scrubbers) or dry sorbent injection
{D51) systems by 2076 to comply with the specific requirements
of MATS. The emissions controls have the ancillary benefit of
removing significant amounts of SO,. For example, scrubbers
remove more than 90% of SO; emissions from flue gas. DSI sys-
tems, when combined with fabric filters, remove approximately
70% of SO» emissions.

At the end of 2012, 64% of electric power sector coal-fired gen-
erating capacity in the United States already had either scrub-
bers or DS| systems instatied. The Reference case assumes that
by 2016, every operating coal plant in the United States larger
than 25 megawatts has some type of control equipment, includ-
ing approximately 31 GW of coal-fired capacity retrofitted with
scrubbers and another 45 GW retrofitted with DSI systems,

Aftar a 61% decrease from 2012 to 2016 (Figure MT-65),
annual SO, emissions increase by 0.9%/year from 2016 to
2040, as total electricity generation from coal-fired power
plants increases by 0.3%/year, and scrubbers and DS} equip-
ment remove most (but not all) SO, from flue gas. As a result of
MATS compliance, SO emissions are reduced to a level below
the cap specified in the Clean Air Interstate Rule (CAIR).
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Energy-related carbon dioxide emissions are
sensitive to potential policy changes
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Although the AEO2014 Reference case assumes that current
laws and regulations remain in effect through 2040, the poten-
tial impacts of future policies that would place an implicit or
explicit value on CO, emissions are examined in two cases,
starting at $10 (GHG10) and $25 (GHG25) per metric ton CO;
in 2015 and rising by 5% per year thereafter. Because of uncer-
tainty about the growing role of natural gas in the U.S. energy
landscape and how it might affect efforts to reduce GHG
emissions, the $10 fee case was run both with the Reference
case and combined with the High Oil and Gas Resource case
(GHG10 and Low Gas Prices) (Figure MT-66).

Emissions fees or other policies that place an explicit or implicit
value on CO, emissions would encourage all energy producers
and consumers to shift to lower-carbon or zero-carbon energy
sources. Relative to 2005 emissions levels, energy-related CO;
emissions are 15% and 28% lower in 2025 in the GHG10 and
GHG25 cases using Reference case resources, respectively,
and 22% and 40% lower in 2040. When combined with High
Cil and Gas Resource assumptions, the CO; fees in the GHG10
case tend to lead to slightly greater emissions reductions in the
near term and smaller reductions in the long term.

The alternative assumptions about natural gas resources have
only small impacts on energy-related CO; emissions in the
GH®G10 and Low Gas Prices case. Although more abundant and
less expensive natural gas in the High Oil and Gas Resource
cases does lead to less coal use and more natural gas use, it also
reduces the use of renewable and nuclear fuels and increases
energy consumption overall. Shortly after 2020, the emissions
reductions achieved by shifting from coal to natural gas are off-
set by the impacts of reduced use of renewables and nuclear
power for electricity generation, and by higher overall levels of
energy consumption.

.S, Energy Information Administration | Annual Energy Outlook 2014



Carbon dioxide fees first favor, then
discourage, natural gas-fired generation
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The role of natural gas in the CC; fee czses varies widely over
time and also varies over the range of assumztions about natu-
ral gas resources. When CO; fees are assumed to be intraduced
in 2015 in both the GHG10 and GHG25 cases, natural gas-fired
generaticn increases sharpiv during the first faw years, and it
continues tc increase modastly over the next several years
{(Figure MT-67). Subsaquentiy. the increases no |onger occour,
as more new ruclear and renewable plants are added. in the
GHG'G case, natural gas-fired generation ievels off zround
2030, In the GHGZ5 case, the role of ratural ges begins to
decline after 2025.

After accounting for zbout 50% of all U.S. eieciricity genera-
tion for many yeers, coal's share has declined in recent years
as a result of growing comgetition from efficient natural gas-
fired clants with access to relatively low-cost natural gas. in the
Reference case, the share of genaration fueled by coa! falls from
37% in 2072 tc 329% in 2040, Coal's snare fzlls even further in
the GHG cases, to a range between 10% ard 28% in 2025 and
between 1% and 19% in 2040.

As the fee for CO; emissions increases over time, power com-
panies reduce their use of coal 2nd increase their use of natu-
rai gas, renewables, and nuclear. Tre ruciear and renewable
shzres of total generation increase in most of the GHG cases,
particularly in the iater years of the projections. I the Reference
case, nuciear generation accourts for 17% of the total in 2025
and 16% in 2040, in the GHG cases, the nuclear share varies
from 179% to 21% in 2025 znd from 17% fo 37% in 2040, n
the Reference case, the renewable share of tota! generation
increases frem 5% in 2025 to 16% in 2040. The renawable
shzre is generally nigher in the GHG cases—between 17% and
209% in 2025 anc between 18% and Z7% in 2040,

U.5, Energy Information Administration | Annual Energy Outiook 2014
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Unotes for Market trends

Links current as of April 2014

1.

The industrial sector includes manufacturing, agriculture, construction, and mining. The energy-intensive manufacturing sec-
tors include food, paper, bulk chemicals, petroleum refining, glass, cement, steel, and aluminum.

2. Value of shipments includes both final and intermediate products.

S.C. Davis, S.W. Diegel, and R.G. Boundy, Transportation Energy Databook: Edition 32, ORNL-6989 (Oak Ridge, TN: July 2013},
Chapter 2, Table 2.1, “U.S. Consumption of Total Energy by End-Use Sector, 1973-2012."

. S.C. Davis, SW. Diegel, and R.G. Boundy, Transportation Energy Databook: Edition 32, ‘ORNL-6989 (Oak Ridge, TN: July 2013),

Chapter 4, Table 4.6, “New Retail Sales of Trucks 10,000 Pounds GVWR and Less in the United States, 1970-2012"

U.S. Environmental Protection Agency and National High way Traffic Safety Administration, “Light-Duty Vehicle Greenhouse
Gas Emission Standards and Corporate Average Fuel Economy Standards Fmal Rule [ Federo! Regrster Vol. 75, No. 88 (Wash—
ington, DC: May 7, ZO‘IO), Blbosy Sareve i deralos
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. U.S. Environmental Protectron Agency and National Highway Trafﬂc Safety Administration, “2017 and Later Model Year Light-

Duty Vehicle Greenhouse Gas Emissions and Corporate Average Fuel Econamy Standards F|nal Rule,” Federal Register, Vol. 77,
No. 199 (Washington, DC: October 15, 2012) bt P dedeyalesisd inla3s 0 S O L
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7. LDV fuel economy includes alternative-fue! vehicles and banked credits towards compliance.
8. Factors that influence decisionmaking on capacity additions include electricity demand growth, the need to replace inefficient

12.

13.

14.

16.

17.
18.

plants, the costs and operating efficiencies of different power generation options, fuel prices, state RPS programs, and the avail-
ability of federal tax credits for some technologies.

. Unless otherwise noted, the term capacity in the discussion of electricity generation indicates utility, nonutility, and CHP capacity.
10.
11.

Costs are for the electric power sector only.
The levelized costs reflect the average of regional costs. For detailed discussion of levelized costs, see U S. Energy Information

Administration, “Levelized Cost of New Generation Resources in the Annual Energy Qutlook 2014," itk (oo wpine e /e
casteamodalectricity gensratiof.cin

HGL is a new term that accounts for similar fuels produced from both natural gas and petroleum through different processes,
A description of the term HGL and how related terms are applied can be found at [ © 1A e iz regl,

U.S. Environmental Protectlon Agency, “EPA Finalizes 2012 Renewable Fuel Standards,” EPA-420-F-11-044 (Washington, DC:
December 2011, ‘i Avvegnz ooy oiag/fuels renevaablsfusls/ponuimanis /4200104 L df.

U.S. Energy Information Admlmstratlon, This Week in Petroleurn (November 23, 2011), 1o ol oovoons 0
binrrehy SO AT S nin btral

Mmemouth coal price estimates for coking coal {or premium metallurgical) and steam coal in 2012 dollars/short ton are pro-
vided in the AEQ2014 Reference case “Supplemental Tables for Regional Detail,” Table 140. These prices are converted to units
of 2012 dollars/million Btu by using the production and price data from AEO2014 Supplemental Data Tables 139 and 140, the
heat content data for total coal production from Supplemental Data Table 146, and an estimated heat content of 26.3 million
Btu/short ton for U.S. coking coal produc’uon For regtonal detall see the AEQ2014 Reference case “Supplemental Tables for
Regional Detail,” [ispui wugraisomdopscnsis fasn Jabias j=lim

For detaiied discussion of levelized costs, see U.5. Energy Informatlon Administration, “Levelized Cost and Levelized Avaided
Cost of New Generation Resources in the Annual Energy Outlook 2014, bii i zin g VL v gRnere

The levelized cost estimates shown in Figure MT-63 represent national averages.
U.S. Environmental Protection Agency, “Mercury and Air Toxics Standards,” i e /0000 o

MT-36 U.S. Energy Information Administration | Annual Energy Outlook 2014
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Figure MT-1. Average annual growth rates of real GDP, labor force, and productivity in three_ cases, 2012-40: Projections:
AEQ20174 National Energy Miodeling System. runs REF2074.D702413A. LOWMACROC.D112913A, and HIGHMACRC.D1i2913A.

Figure MT-2. Average annual growth rates for rea! output and its major components in three cases, 2012-40: History: Bureau of
Economic Anelysis. Projections: AEO2014 National Energy Modeling System, runs REF2014.D102413A, LOWMACRC.D112913A,
and HIGHMACRG.D112213A.

Figure MT-3. Annual growth rates of shipments for the industrial sector and its components inthree cases, 2012-40: Projections:
AEO2C4 Nat'cna! Energy Modsling System, runs REF2074.D102413A, LOWMACRO.DYI2913A, and HIGHMACRO.DT72913A.

istration, Petroleum & Other liguids, Europe Bent Spot Price FOB, furAlevsysip wov/damy e falst Flaafiian sl
LIh PuERT e L0TE 2720 Drojections: AEDZ0% MNationsl Energy Modeling Sysiem, runs REF2014.D102413A, LOWPRICE.

Figure MT-4. North Sea Brent crude oil spot prices in three cases, 1950-2040: History: U.S. Erergy Information Admin-

DI20613A, and H!GUPRICE. D7 20€13A,

Figure MT-5. World petroleum and other liquids consumption by region in three cases, 2072 and 2040: Projections: AF02014
Natlonal Erergy Modeling System, runs REF2014.07102413A LOWPRICE.D1206134, and HIGHPRICE.D120613A

Figure MT-6. World production of nonpetroleum iiquids by type, 2012 and 2040: Projections: AEQ2014 Naticnai Energy Modei-
ing Sysiem, run REF2014.D1C2413 A,

Figure MT-7. Energy use per capita and per doHar of gross domestic product in the Reference case, 1980-2040: History; U.S,
Energy information Administration, Monthiy Energy Review, September 2013, DCE/EIA-0C35{2013/02). Projections: AEQ2014
National Energy Modeling System, run REF2014.D102413A,.

Figure MT-8. Primary snergy use by end-use sector in selected years in the Reference case, 2012-40: History: U.5. Energy
Information Administration, Monthly Eaergy Review, September 2013, DOE/EIA-0035(2013/0%). Projections: AEQ2014 National
Energy Modeling System, run REF2C14.D1024713A.

Figure MT-8. Primary energy use by fuel in the Reference case, 1980-2040: History: U.S. Energy information Acministration.
Monthly Encrgy Review, September 2013, DOE/EIA-0035(2013/09). Projections: AEQ2074 National Energy Modeling Svstem,
run REF2074.D702413A,

Figure MT-10. Residentia! delivered energy intensity in four cases, 2009-40: History: U.S. Energy Information Administration,
iionthiy Energy Review, Segtember 2073, DOE/EIA-0035(2012/09). Projections: AE02074 Nationa! Energy Modeling System,
runs REF2014.D102413A, FROZTECH.D121813A, HIGHTECH.Di218734, and BESTTECH . DI21813A.

Figure M7-11. Change in residential electricity consumption for selected end uzes in the Refersnce case, 2012-40: Projections:
AEQ2(74 National Energy Modeling Systam, run REF2014.D102473A.,

Figure MT-12. Residential electricity salzs in two cases, 1980-2040- History: U.S. Energy Information Administration, Moathiy
Energy Review, September 2G13. DOE/EiA-0035(2013/09). Projections: AEOZ014 Nationa! Enargy Modeiing Systerm, run
REF2C14.Di02473A 2nd EXTENDED.DO22814A,

Figure MT-13. Residentiai distributed generation in three cases, 2012-40: Projections: AED2014 Nationa! Energy Modeiing Sys-
tem, run REF2074.D102413A, NOSUNSET.D121713A. and LCR_2014 DI20613A.

Figure MT-14. Commercial defivered energy intansity in four cases, 2005-40: Hisiory: U.S. Energy Informatior Administration,
Montnly Energy Review, September 2013, DCE/EIA-D035(2013/09). Projections: AEO2074 National Energy Modeiing System,
runs REF2014.D102413A, FROZTECH.D121813A, HiGHTECH.G1218124, anc BESTTZCH. DI1218713A.,

Figure MT-15. Energy intensity of selected commercial end uses in the Reference case, 2012 and 2040: Projections: AEO2014
National Energy Wiodeling System, run REFZ014.D1024713A.

Figure MT-16. Efficiency gains for selected commercial equipment in three cases, 2040: Projections: AEC2C74 Nationai Energy
Modeling System. runs REF2074.0702413A. FROZTECH.D121813A, anz BESTTECH.D121813A.,

Figure MT-17. Additions to electricity generation capacity in the commerciai sactor in two cases, 2012-40: Projections: AEO2014
Nationai Energy Modeling System, runs REF2014.D102473A and NOSUNSET.D121713A.
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Figure MT-18. Industrial delivered energy consumption by application in the Reference case, 2012-40: Projections: AEQ2014
National Energy Medeling System, run REF2014,D102413A.

Figure MT-19. Industrial energy consumption by fuel in the Reference case, 2012-40: Projections: AEQ2014 National Energy
Modeling System, run REF2014.D102413A.

Figure MT-20. Change in liquid feedstock consumption in three cases, 2012-40: Projections: AEC2014 National Energy Model-
ing Systern, runs REF2014.D102413A, LOWRESQURCE.D112913A, and HIGHRESOURCE.D112913B.

Figure MT-21. Heat and power consumption for refining and manufacturing applications in three cases, 2012, 2025, and 2040:
Projections: AEQ2014 National Energy Modeling System, runs REF2014.D102413A, LOWMACRO.D112913A, and HIGHMACRO.

D112913A.

Figure MT-22. Cumulative growth in energy consumption by metal-based durables industries, 2012-40: Projections: AEQ2014
National Energy Modeling System, runs REF2014.D102413A, LOWMACRO.DT12913A, and HIGHMACRO.D112913A.

Figure MT-23. Delivered energy consumption by nonmanufacturing industries in three cases, 2012 and 2040: Projections:
AEO2014 Naticnal Energy Modeling System, run REF2014.D102413A, LOWMACRO.D112913A, and HIGHMACRO.D112913A.

Figure MT-24. Delivered energy consumption for transportation by mode in the Reference case, 2012 and 2040: Projections:
AED2014 National Energy Modeling System, run REF2014.D102413A.

Figure MT-25. Average fuel economy of new light-duty vehicles in the Reference case, 1980-2040: History: U.S. Department of
Transportation, National Highway Traffic Safety Administration, Summary of Fuel Economy Performance, April 2013, =ian,
Sl ot s e Sl anfe et 0T Somesoe Do L 'L Projections: AEO2014 National Energy Modeling Sys-
tem, run REF2014.D102413A.

Figure MT-26. Vehicle miles traveled per licensed driver in the Reference case, 1970-2040: History: U.5. Department of Trans-
partation, Federal Highway Administration, Highway Statistics 2011 (Washington, DC: 2013), hitoyfwvne Buaa dtdowspsiinvin-
s memties= 0 Projections: AEQO2014 National Energy Modeling System, run REF2014.D102413A.
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Figure MT-27. Sales of light-duty vehicles using non-gascline technologies by type in the Reference case, 2012, 2025, and 2040:
Projections: AEQO2014 National Energy Modeling System, run REF2014.D102413A.

Figure MT-28. Natural gas consumption in the transportation sector in the Reference case, 1965-2040: AEO2014 National
Energy Modeling System, run REF2014.D102413A,

Figure MT-29. U.S. electricity demand growth in the Reference case, 1950-2040: History: U.S. Energy Information Administra-
tion, Monthly Energy Review, September 2013, DOE/EIA-0035(2013/09). Projections: AEO2014 National Energy Modeling Sys-
tem, run REF2014.D102413A.

Figure MT-30. Electricity generation by fuel in the Reference case, 1990-2040: Projections: AEO2014 National Energy Modeling
System, run REF2014.D102413A.,

Figure MT-31. Electricity generation capacity additions by fuel type, including combined heat and power, in the Reference case,
2013-40: Projections: AEQ2014 National Energy Modeling System, run REF2014.D102413A.

Figure MT-32. Additions to electricity generating capacity in the Reference case, 1985-2040: History: Energy Information
Administration, Form EIA-860, “Annual Flectric Generator Report.” Projections: AEO2014 Naticnal Energy Modeling System,
run REF2014.0102413A.

Figure MT-33. Electricity sales and power sector generating capacity in the Reference case, 1949-2040: History: U.S. Energy
Information Administration, Monthly Energy Review, September 2013, DOE/EIA-0035(2013/09). Projections: AEO2014 National
Energy Modeling System, run REF2014.D102413A.

Figure MT-34. Levelized electricity costs for new power plants, excluding subsidies, 2020 and 2040: Projections: AEO2014
National Energy Modeling System, run REF2014.D102413A.

Figure MT-35. Nuclear electricity generation in four cases, 19995-2040: History: U.5. Energy Information Administration, Monthly
Energy Review, September 2013, DOE/EIA-0035(2013/09). Projections: AEQ2014 National Energy Modeling System, runs
REF2014.D102413A, ALTLOWNUC14.D012314C, HINUC14.D120313A, and LOWNUC14.D012314B.

Figure MT-36. Renewable electricity generation capacity by energy source, including end-use capacity, 2012-40: Projections:
AEO2014 National Energy Modeling System, run REF2014.D102413A.
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Figure MT-37. Renewable eleciricity generation by type, all sectors, in the Reference case, 2000-40: History: Li.S. Energy Infor-
mation Administration, Monthiy Energy Review, September 2013, DCE/EIA-0035(2013/095. Projections: AEQ2014 Natioral
Energy Madeling System, run REF2014.D102413A.

Figure MT-38. Regional nonhydropower renewable electricity, including end-use generation, in the Reference case, 2012 and
2040: Projections: AEO2014 National Energy Modeling System, run REF2014.D102413A.

Figure MT-39. Natural gas consumption by sector in the Refersnce case, 1990-2040: History: U.S. Energy Information Admin-
istraticn, Vionthiy Energy Review, Septembper 2013, DOE/E'A-0035{2013,C9). Projections: AEQ2C14 National Energy Modeling
System, run REF2074.D102413A,

Figure MT-40. Annual average Henry Hub spot natural gas prices in the Reference case, 1990-2040: History: U.S. Enargy
Information Administraticn, Netural Gos Annual 2072, DOE/EIA-C131(2012) (Washington, DC, December 2013). Proiections:
AEQ2014 National Energy Modeling System, run REF2014.D102413A.

Figure MT-41. Annual average Henry Hub spot prices for natura! £as in five cases, 1990-2G40: History: U.S. Energy informa-
tion Agministration, Netural Gas Anrugt 2012, DOE/EIA-O131(2012) (Wasrington, DC, December 2013). Projections: AEC2014
National Energy Modeling System, runs REF2034.D102413A, LCWMACRC.D112913A, HIGHMACRC.D112913A, LOWRE-
SOURCE.D'12813A, and HIGHRESOURCE.DT;2913K,

Figure MT-42. Total U.S. naturai gas production, consumption, and imports in the Reference rase, 1990-2040: History: U.S.
Energy Information Administration, Natura! Gas Annua! 2012, COE/EIA-0731(2012) (Washingten, DC, December 2G13). Projec-
tions: AEO2014 Naticnal Energy Modeiing Syster, run REF2014.D102413A.

Figure MT-43. Tstal U.5. natural gas production in three oil price cases, 1990-2040: History: U.5. Energy information Admin-
istration, Noturel Gas Annval 2012, DCE/EIA-0131(2012) {Washington, DC, December 2G13). Projections: AEC2074 Naticnal
Energy Madeling System. runs REF2014.D102413A, LCWPRICE.D120613A, and HIGHPRICE.D12C613A.

Figure MT-44. Natura! gas production by source in the Reference case, 1990-2040: ristory: U.S. Erergy Information Admin-
istration, Naturel Gas Annuei 2072, DOE/EIA-C131(2072) {(Washington, DT, December 2013). Projections: AED20714 Natienal
Energy Moceiing System, run REF2014.0102413A.

Figure MT-45. U.S. net imports of natural gas by source in the Reference case, 1990-2040: History: U.S. Energy Information
Administration, Natural Gas Annual 201, DOE/EIA-0131(2011) (Washington, DC, January 2013). Projections: AEO2014 Nationa!
Energy Mcceiing System, run REF2014.D102473A.

rigure MT-46. U.S, exporis of iiquefied naturai gas in five cases, 2005-40: History: U.S. Energy Information Administration,
Monthly Energy Reviev;, Sentember 2013, DOE/EIA-0035(2013/09). Projections: AEC2014 Naticnal Energy Moaeling System,
runs REF2014.D102413A, LOWRESQURCE.D112913A, HIGHRESCURCE.D112973R. LOWPRICE.D120673A, ana HiGHPRICE,
D120613A.

Figure MT-47 U.S. natura! gas production in three cases, 1990-2040: History: U.5. Energy Infarmation Administration, Monthiy
Energy Review, September 2073, DOE/EIA-0035(2013/09). Proiections: AEQ2014 Natioral Enargy Mocsling Systam, runs
REF2014.D102413A, LOWRESCURCE.DM2913A, and HIGHRESQURCE.D112973R.

Figure MT-48. Marcelius shale production share of tota! U.S. natural gas censumption east of the Mississipoi River in the Ref-
erence case, 2000-40: History: U.S. Energy Informaticn Administration, Monthly Erergy Review, Septemoer 2513, DCE/EIA-
C035(2013/G9). Projections: AEO2C14 Nationa! Energy Modeling System, run REF2014.D7024713A.,

Figure MT-49. Natura! gas-fired electricity generation by NERC region in the Reference case, 2005-40: History: U.S. Enargy
Informatier. Acministration, Monthly Erergy Review, September 2013, DOE/EIA-0035(2013,/05). Projections: AEQ2074 Natioral
Energy Modeling System, run REF20714.D102412A .

Figure MT-50. Consumption of petreleum and other liquids by sector in the Reference case, 1990-2040: History: U.S. Erergy
Information Administration, Monthly Energy Review, September 2013, DOE/ EIA-0035(2C13/09). Projections: AEO2014 National
Enargy Modeling System, run REF2C14.D102413A.

Figure MT-51. U.S. production of petroleum and cther liguids by source in the Reference case, 2012-40: Projeciions: AEQZ(14
Mztional Energy Modeling System, run REFZ014.D102413A.

Figure MT-52. Total U.S. crude oil preduction in three czses, 1590-2040: History: U.S. Energy Information Administration,
Monthly Energy Review, Septernber 2013, DOE/E!IA-0035(2013/09). Projections: AEO2014 National Energy Modeling System.
runs REF2014.D1024713A, LOWRESOURCE . D12613A, ang HIGHRESCURCE.D112913B.
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Figure MT-53, Domestic crude oil production by source in the Reference case, 1990-2040: History: U.5. Energy Information
Administration, Monthly Energy Review, September 2013, DOE/ ElA-0035(2013/09). Projections: AEO2014 National Energy
Modeling System, run REF2014.D102413A.

Figure MT-54, Average API gravity of U.S. domestic and imported crude oil supplies in the Reference case, 1990-2040: History:
U.S. Energy Information Administration, Crude Oil Input Qualities and Company Level Imports Archives, htiy: Z el mn,
maip szt fne s ey inde sld el iv o/ Projections: AEO2014 National Energy Modeling System, run REF2014.D102413A,

Figure MT-55, Net import share of U.S. petroleum and other liguids consumption in five cases, 1990-2040: History: U.S. Energy
Information Administration, Monthly Energy Review, September 2013, DOE/ EIA-0035(2013/09). Projections: AEG2014 National
Energy Modeling System, runs REF2014.D102413A, LOWRESOURCE.D112913A, H IGHRESOURCE.D112913B, LOWPRICE.
D120613A, and HIGHPRICE.D120613A.

Figure MT-56. EISA2007 Renewable Fuels Standard credits earned by fuel type in the Reference case, 2012-40: Projections:
AE02014 National Energy Modeling System, run REF2014.0102413A.

Figure MT-57. Motor gasoline consumption, diesel fuel consumption, and petroleum product exports in the Reference case,
2012-40: History: U.S. Energy Information Administration, Monthly Energy Review, September 2013, DOE/EIA-0035(2013/09).
Projections: AEQ2014 National Energy Modeling System, run REF2014.D102413A.

Figure MT-58. U.S. refinery gasoline-to-diesel production ratio and crack spread in the Reference case, 2000-40: History: Crack
spread calculated from national average New York Harbor (NYH) RBOB prices and ULSD spot prices (2006-12) and No. 2 heating
oil spot prices (2000-05), [rip . rsgln o e dn e ro o0l A 2000-12; Gasoline and diesel refinery produc-
tion calculated from finished gasoline, motor gasaline blend components (net), and distiflate fuel oil (15ppm and 15-500 ppm),
Rt Sy i e firay/edust pen ek ds iz fehbipd_ahim and Httnedsnyseine Hnme e e onp intpl do s

mwihing_mihdin, Projection’sE:-AEOZOM National Energy Modeling System, run REF2014.D10§413R.

Figure MT-59. Cansumption of biofuels in motor gasoline blends in the Reference case, 2012-40: History: U.S. Energy Informa-
tion Administration, Monthly Energy Review, September 2013, DOE/EIA-0035(2013/09). Projections: AEO2014 Naticnal Energy
Modeling System, run REF2014.D102413A.

Figure MT-60. Coal production by region in the Reference case, 1970-2040: History (short tons): 1970-1990: U.5. Energy Infor-
mation Administration, The U.S. Coal Industry, 1970-1990: Two Decades of Change, DOE/EIA-0559 (Washington, DC, November
2002). 1991-2000: U.S. Energy Information Administration, Coal industry Annual, DOE/ EIA-0584 (various years). 2001-2012:
U.S. Energy Information Administration, Annual Coal Report 2012, DOE/EIA-0584(2012) (Washington, DC, December 2013),
and previous issues. History (conversion to quadrillion Btu): 1970-2012: Estimation Procedure: Estimates of average heat con-
tent by region and year are based on coal quality data collected through various energy surveys (see sources) and naticnal-level
estimates of U.S. coal production by year in units of quadrillion Btu, published in ElA’s Monthly Energy Review. Sources: U5,
Energy Information Administration, Monthly Energy Review, September 2013, DOE/EIA-0035(2013/09), Table 1.2; Form EIA-3,
“Quarterly Coal Consumption and Quality Report, Manufacturing and Transformation/Processing Coal Plants and Coramercial
and Institutional Coal Users™ Form E!A-5, “Quarterly Coal Consumption and Quality Report, Coke Plants”; Form EIA-6A, “Coal
Distribution Report™; Form EIA-7A, "Coal Production and Preparation Report™; Form EIA-423, "Monthly Cost and Quality of Fuels
for Electric Plants Report”; Form EIA-906, “Power Plant Report”; Form EIA-920, *Combined Heat and Power Plant Report”; Form
EIA-923, “Power Plant Operations Report”; U.S. Department of Commerce, Bureau of the Census, “Manthly Report EM 545" and
Federal Energy Regulatory Commission, Form 423, “Monthly Report of Cost and Quality of Fuels for Electric Plants.” Projections:
AEO2014 National Energy Modeling System, run REF2014.D102413A. Note: For 1989-2040, coal production includes waste coal,

Figure MT-61. U.S. total coal production in six cases, 2012, 2020, and 2040: Projections: AEQ2014 National Energy Model-
ing System, runs REF2014.D102413A, LCCS5T14.D120413A, HCCST14.0120413A, LOWRESQURCE.D112913A, HIGHRESOURCE.
D112913B, and CO2FEE10.DOM614A. Note: Coal production includes waste coal.

Figure MT-62. Average annual minemouth coal prices by region in the Reference case, 1990-2040: History (dollars per short
ton): 1990-2000; U.S. Energy Information Administration, Coal Industry Annual, DOE/EIA-0584 (various years), 2001-2012: U.5.
Energy Information Administration, Annual Coal Report 2012, DOE/ EIA-0584(2012) (Washington, DC, December 2013), and pre-
vious issues. History (conversion to dollars per million Btu): 1970-2012: Estimation Procedure: Estimates of average heat content
by region and year based on coal quality data collected through various energy surveys (see sources) and national-level estimates
of U.S. coal production by year in units of quadrillion Btu published in EIA's Manthly Energy Review. Sources: U.S. Energy Informa-
tion Administration, Monthiy Energy Review, DOE/EIA-0035(2013/09) (Washington, DC, September 2013), Table 1.2; Form ElA-
3, “Quarterly Coal Consumption and Quality Report, Manufacturing and Transfarmation/Processing Coal Plants and Commercial
and Institutional Coal Users™ Form EIA-5, “Quarterly Coal Consumptian and Quality Report, Coke Plants™; Form EIA-6A, “"Coal
Distribution Report”; Form EIA-7A, “Coal Production and Preparation Report”; Form EIA-423, “Monthly Cost and Quality of Fuels
for Electric Plants Report”; Form EIA-906, “Power Plant Report”; Form FIA-920, “Combined Heat and Power Plant Report”; Form
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EIA-923, *Power Piant Operations Report™; U.S. Department of Commerce, Bureau of the Census, “Monthly Report EM 545™ and
Fecers| Energy Reguiatory Commission, Form 423, “Morthiy Report of Cost and Quality of Fuels for Electric Flants.” Projections:
AEQ2014 Netionai Energy Modeling System, run REF2014.D7102473A, Note: Irciudes reported prices for both open-market and
captive mines.

Figure MT-63.Average levelized electricity costs for new coal and natura) gas plants in two cases, 2020 and 2030: Projections:
AEQ2C14 Naticnal Energy Modeling System, runs REF2074.D1024734A and NOGHGCONCERN.D12C413A. Mote: Costs far con-
ventiona: coal reflect estimates for a supercritica! sulverizec coal plant that includes ail advanced conirol technologies excapt for
CCS. NGCC represents naturs! gas combined-cvcle.

Figure MT-84. U.S. energy-related carbon dioxide emissions by sector and fuel in the Reference case. 2005 and 2040: His-
tory: U.5. Energy Information Administration, Monihly Energy Review, September 2012, DOE/EIA-D035{2013/0%). Projections:
AEO2C74 Naticna! Energy Modeling System, run REF2014.D702413A.

Figure MT-65, Sulfur dioxide emissions from eleciricity generation in the Reference case, 1990-2040: History: U.S. Envirer-
mental Protection Agency, Clean Air Markets Database, WL 20 s Projections: AEG2074 National Erergy
Meodeling System, run REF2014.D1024134,

Figure MT-86. Energy-related carbon dioxide emissicons in five cases, 2000-40: History: U.S, Enargy informaticn Adminis-
tration, Moathly Energy Review, September 2073, DOE/EIA-0C35(2073/C9). Projections: AEQZ014 Netiona! trergy Modeling
System, runs REF2074.D102413A, HIGHRESOURCE.D1129138, CO2FEET0.DOMIEI4A, CO2FEE25.DC1674A, end CO2FEEIOHR,
DO1M&14A,

Figure MT-67. Natural gas-fired electricity generation i» five cases, 2000-40: History: U.S. Znergy nformation Administra-
tion, Monthly Energy Review, September 2073, DOE/EIA-0035(2013,/,09) Projeciions: AEQ2014 National Energy Micdeling Sys-
tem, runs REF2014.D102413A, HIGHRESOURCE D1i29138. CO2FEET0.D0116144, COZFEE25.D011614A, and CO2FEFIGHR,
DOTB14A,
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Energy Informetion Administration (EIA) and other contributors hove endeavored to make these prejections as obfective, reliabia, and
useful as possible; however, they should serve as an adjunct to, not a substitute for, a complete and focused analysis of public pclicy |
initiatives. None of the EIA or any cf the other contributors shall be responsibie for any ioss sustained due to reliance on the information !
included in this report.,




IHS Global Insight (IHSGI) is the only organization available to the U.S. Energy Information Administration (EIA) that produces an
energy projection with detail and a time horizon that are comparable to those in the Annual Energy Outlook 2074 (AED2014). Other
organizations, however, address one or more aspects of the U.S. energy market. The most recent projection from [HSGI, as well
as others that concentrate on econamic growth, international oil prices, energy consumption, electricity, natural gas, petroleumn,
and coal, are compared here with the AEO2014 Reference case.

P gunaiti e orowtl

The range of projected economic growth in the outlooks included in the comparison tends to be wider over the first three years
of the projection than over a longer period, because the group of variables—such as population, productivity, and labor force
growth—that influence long-run economic growth is smaller than the group of variables that affect projections of short-run
growth. The average annual rate of growth of real gross domestic product (GDP) from 2012 to 2015 ranges from 2.4% to 3.0%
(Table CP1); while the 13-year annual average growth, from 2012 to 2025, ranges from 2.5% to 2.8%.

From 2012 to 2015, real GDP grows at a 2.6% average annual rate in the AEQ2014 Reference case, lower than projected by the
Office of Management and Budget (OMB), the Social Security Administration (SSA) (in The 2013 Annual Report of the Board of
Trustees of the Federal Old-Age and Survivors Insurance and Federal Disability Insurance Trust Funds), and Oxford Economic Group
(OEG), but higher than that projected by Interindustry Forecasting Project at the University of Maryland (INFORUM). The
AEO2014 projection of GDP growth is similar to the average annual rate of 2.6% over the same period projected by IH5GI and
the Congressional Budget Office (CBO) and by the International Energy Agency (IEA) in its November 2013 World Energy QOutlook
Current Policies Scenario.

The average annual GDP growth of 2.5% in the AEO2014 Reference case from 2012 to 2025 is in the low range of the outlooks,
with IHSGI and ExxonMobil projecting similar growth, while OMB and INFORUM project slightly higher mid-term growth, at
2.6%/year. SSA and OEG project annual average growth of 2.7% from 2012 to 2025. |[EA projects the highest midterm growth, at
2.8%/year from 2012 to 2025. The CBO projects the lowest annual GDP growth, averaging 2.4% from 2012 to 2025.

There are few public or private projections of GDP growth for the United States that extend to 2040. The AE02074 Reference
case projects 2.4% average annual GDP growth from 2012 to 2040, consistent with trends in labor force and productivity growth.
SSA, IEA, ExxonMobil, and INFORUM also project GDP growth averaging 2.4%/year from 2012 to 2040, while IHSGI and OEG
project higher rates of 2.5% and 2.6%/year, respectively, from 2012 to 2040.

In the AEQ2014 Reference case, oil prices are represented by spot prices for North Sea Brent crude, Prices decline in the Reference
case from $112/barrel in 2012 to about $109/barrel in 2025 and then rise slowly to $130/barrel in 2035 and $141/barrel in 2040
(Table CP2). In AEQ2014, the North Séa Brent crude oil price is tracked as the main benchmark for world oil prices, because it
reflects the marginal price paid by refineries for imported light, sweet crude oil (used to produce petroleum products for consumers)
better than does the West Texas intermediate (WTI) crude oit price. The WTI price continued to trade at a discount relative to
other world oil prices in 2013. The discount narrowed through the end of the summer, as a result of new U.S. oil transportation
infrastructure out of the market center for WTI prices in Cushing, Oklahoma, and refineries running at record levels. In 2012, the
WTI and North Sea Brent prices differed by $18/barrel. In the AEO2014 Reference case, the gap closes to $2/barrel in 2020 and

ahle O Comparisons of aversee aomaal coonomic growth projections 2H2-40

Average annual percentage growth rates

_Projection . - 2012-2015 20122025 ~  2025-2040  2012-2040
o oo S
IHSGI (May 201 26 25 24 25
OMB (January 2014) 27 26 : -

CBO (February 2014y° 72.6 25 = -
INFORUM (November 2013) 24 26 23 24
Social Securi_’cx“@ministration (August 20]3) 3.0 27 2.2 2.4
IEA 2013)° ' 26 28 - 24
ExxonMobil - 25 22 N 2.4
OEG (January 2013) 27 27 25 256

-- = not reported or not applicable.
*OMB and CBO projections end in 2024, and growth rates cited are for 2012-24. AEQ projections end in 2040,
BIEA publishes U.S. growth rates for certain intervals: 2011-15 growth is 2.6%, 2011-20 growth is 2.8%, and 2011-35 growth is 2.4%.
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remains at that leve! throughout the projection period, foilowing resciution of most of the transportation system constraints in the
United States. In each of the otner sutlooks in the comparison, oil spot prices are sasad on either North Sea Brent or WT! prices,
with the exception of IEA spot prices, which are basec on the international sverage of crude oil import prices within the mamoer
countries of the Crgarization for Economic Cooperation anc Development (OECD).

The range of oll price projections for beth the near term and the lang term reflects market volatility caused by persistent paiiiical
instatility in major producing countries in the developing world, as weli as different assumptions about the future of the world
economy. However, with the exception of Strategic Erergy & Ecanemic Research (SEER), the projections show oil prices rising over
the entire prejection period. The projections for 2025 range from $60/bavrel to $117/5arrel for WT) and from $64/barrel to $127/
barrel for Nerth Sez Brent. The projections for 2040 range from $52/barrel to $164,/barre! for WTI 2re from $54/barre! to 7Y/
barrei for North Sez Brent. The wide range underscares the uncertainty innerent in the orojections. Again, with the exception of
SEER, the spread of the projections is encompassec in the AEQ2014 Low and High Oil Price cases. which range from $7C/barrel to
$155/barre! for 8rent in 2025 and frem $75/barrel to $204/barrel in 2040,

Four projections by other organizations—INFORUM, IHSGI, ExxenMobil, and IEA—include energy consumption by sectar. Tc allow
comparison with the IHSGI projection, the AEO2014 Reference case was adjusted to remove coz!-to-liquids (CTL) heat and power,
ratura: gas-to-licuids heat and pov.er, biofuels neat and copreducts, and retura! gas feedstock use, To allow comparison with
the ExxonMobil projection, electricity consumption in each sector was removed frem tne AEC2014 Reference case. To allow
comparison with the |EA projections, the AEC2014 Reference case prejections for the residential and commercial sectors were
combined to produce a buildings sector projection (Table CP3). The IEA projections have a base year of 2011 and extend only
through 2035. ExxonMabil provided base year data for 2010,

Both IEA and ExxonMobil account for electricity generation with renewable energy at the electricity conversion rate of 3,412

tu per kilowatthour rather than at a displaced fossil fuel heat rate used in the AEQ and other projections, which lowers their
estimates of total energy consumption. ExxonMobil also includes a cost for carbon dioxide (CO,) emissions, which helps to
explain the lower level of consumption in their outlook. Although the IEA's central case also includes a cost for CO-emissions, its
Current Policies Scenario (which assumes that no new policies are added to those in place in mid-2013) is used for comparison in
this analysis, because it corresponds better with the assumptions in the AEQ2014 Reference case. in all years shawn, ExxonMobil
and |EA show lower total energy consumption in comparison with the AEO2014 Reference case. Total energy consumption is
higher in ail vears of the IHSGI orojection then in the AEQ2014 Refarence case but starts from a lower level.

The INFCRUM orcjection of tatal erergy consumpticn in 2040 is similar to the AEQ2014 Reference case projection, but the
INFORUM projection for the transportation sector is 1.5 guadriiiion Btu higher than the AEQ2014 projection, and the buildings
sector is C.6 quadriilion Btu higher. Those higher levels of energy consumption are offset by a 2.5 quadrillion Btu lower level of
industrial sector consumption in the INFORUM projection. For the transportation sectar, the INFORUM projection features strong
growth in diesel fuel demand from 2011 to 2020 (more than 1.2 quadrillion Btu above the 2011 level). However, from 2020 to
2040, growth is less than one-half (0.6 guadriilion Btu) that in the earlier period. The INFORUM projection for motor Zasoiine is
iower than the AEO2014 projection in 2020 but does not declire as quickly 2%erward. The INFORUM pvojection for the industrial
sector is iower than the AEO2014 projection despite higher industrial outout, implving greater efficiency improvement.,

Projections

2012 2025 2035 2040
WTI Brent WTI—_ §:ent_ . WT!“ ,?‘l_'ent ) WT! Bre_pt _
AEO2014 (Referencecase) 941 11165 106.8¢ 10889 12777 12077 13946 14148
AEO2014 (Low Oil Price case) s412 11165 6840 7040 7140 7340 7280 7480
| AEGZ014 (High Oil Price cased 0412 11165 15662 5862 18582 18782 20224 20424
|AEG2013 (Reference case) 9412 11043 11741 41945 14596 14799 18354 18557
SEER 2615 11183 6000 6400 5400 5800 5200 5400
f;\l!'}owHeacf £ccnomics 94 .1 _ 1 ‘ 165 101.94 108.34 1 19.61 124.G0 131.34 13542
Energy Ventures Associates (EVA) -9-4_. 12“ ) - 85.64 - 106.61 ~ . -
INFORUM - 111.85 - 12388 154.26 - 171.16
Energy Security Analysis (ESAI) - 11150 - 52.10 - 125.30 : 131.30
IEA (Curren: Policies Scenario)? 94,12 111.85 - 127.00 -~ 145.00 - -

-- = not reooried,
*|lEA mixed crude cil import prices are based or OECD member country reporting,
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IHSGI projects significantly higher electricity consumption for all sectors than the AEC2014 Reference case, which helps to explain
much of the difference in total energy consumption between the two projections. In the IHSGI projection, the electric power
sector consumes 4.9 quadrillion Btu more energy in 2040 than in the AEC2014 Reference case. The greater use of electricity in
the IHSGI projection, including 152 trillion Btu used in the transportation sector (more than double the amount in AEQ2014), also
results in higher electricity prices than in the AED2014 Reference case.

Total energy consumption declines in the ExxonMobil projection, primarily as a result of the inclusion of a tax on CO; emissions,

which is not considered in the AEQ2014 Reference case. Energy consumpticn in the transportation sector declines fram 2010 levels
in the ExxonMaobil projection, based on expected policy changes, efficiency improvements, and the penetration of new technologies.

ahle CP3, yuprisons of encrey copsuimplion projeciions by sector FOZ3, 2033, and 24041 -f:.',m‘:f:’i:-;';-'-:'-..‘ Biu
AF02014
Sector ___ Reference INFORUM iHSGI __E_xvxonMobll IEA
. 2012 (except where noted)
Residential 14 108 100 ne -
Residential excluding electricity 5.7 59 54 5,00
Commercial i - 83 83 g2 8.0° =
Commermal excludlng electrlmty 38 38 ‘ 3.7 o Y -
Buildings Sector 18.7 18.9 183 - 10.0°
Industrial 236 23.9 - 240° 23.5°
) Industrlal excludmg eiectrICIty ” "20 3: i 205 - 2000
Natural gas feu;dstocks 09 - - - -
Industrial removing losses and feedstocks 222 - 21.8 - -
Transportat:on 26.7 26.7 259 2700 23.4°
E[ectrlc Power S 38.5 382 394 3_70-b 36 3°m )
Less: electricity demand® 126 126 126 - 14.9°
Electric power losses = 26.0 - o - -
“:I'otal primary energy _-_ R T T es0 95.1 -  apb 86.9°
~ Excluding Iosses andfeedstocks 83.6 - 92.7 - -
Residential 16 10.0 -
Residential excluding electricity 58 6.0 58 5.0 -
Commercial I 9.1 9.2 9.4 _‘ Y -
- Commercnal excludmg eIectru:tty o 4 4 ) 43 40 4.0 -
Buddmgs sector ”1v9.9 B 204 21.0
Industrial ' 29.0 26.8 - 26.0 =
Industna! excludmg electrlqty 248 228 - 21.0 -
Loss-'.esd ‘ 0.8 - - - --
Natural gas feedstocks 1.1 - - - -
Industrial removing losses and feedstocks 27.2 - 24.9 - -
Transportation - ‘ 25.6 28.7 i 27.6 426.(? -
Eiectric pawer : o o o 422 o a22 ) AT 1“_ 37.0 -
Less: eEectncr';y dqe.mamde w o _“ h 14.3 T a2 sz - -
Electrlc  pawer | losses ) _ . L 27.8 - - -
.“To‘tal primary energy - T ‘-. - ‘ _1103'5" ) 101.9 - 93.0 -
Excluding losses and feedstocks 1006 - 105.0 - -

-- =not reported.
See notes at end of table.

(continued on next page)
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Total energy consumption in the IEA projection is higher in 2035 than in 201" because of 3 3.7 guadriliion Btu increzse in buildings
sector energy corsumption, inciuding a 3.1 quadriliion Btu increase in electricity consumption. [EA projects iittle changs in energy
Jse in the incustriai sector from 2020 te 2035. Energy consumpticn in the transportation sector is projected to increase by 0.3
quadri‘iicn Btu through 2020, decline by 0.3 quadriliion Btu from 2020 through 2030, and increase by 0.4 guadriiiion Btu from 2030
to 2035. The increases from 2011 through 2020 and from 203C through 2035 reflect growing blofLel use for transportation. The

Tanl mparisens of en nplian by seetor projections, 2013 2040 (g i
1tiny
AEQ2014
Sector . [Reference  INFORUM  IHSGI  ExxonMobit  1EA
- a ' 2035
Residential 10.9 122 10.0
Residential excluding electricity 58 5:7 57 50 -
Commercial - 97 6.8 0.1 9.0 -
_ Commercial excluding electricity 43 4.4 4.0 3.0 -
Buildings sector B 208 213 223 227
Industrial 208 26.9 - 26.0 255
Ingustrnlal ex;lus:l_i;fg g[e“:";':’gr!'citly' llllll w2_55 _"23.‘1 ) - 200
losses ) )] - -
Na;uraIVgas feedstocks 1.0 - = - -
industrial removing losses and feedstocks 28.0 - 25.5 - --
Transporiation » 2581 26.4 278 25.0 23.7
Electric sever o 439 44.0 456 360 423
: g;a;;g:‘él.ectt;i’civty d';rhﬁant:le 15.2 15.1 17.3 - 18.6
Elevctra:;awe; llossés 2_87 - 2
Total primary energy 462 1035 - 9.0 853
Exclu,ldmg lgﬂssesffandfeedﬁtocks ‘ 102.5 - 1078 - -
Elumndiedii bkl pose
Residertiai 102 1.7 12.6 10.0 -
Residentiz! excluning eiectricity B 58 57 5.0 -
Commercial 10.2 101 10.3 2.0 -
| Commerciai excluging electricity 45 44 41 3.0
Buildings sector - 212 218 22.9 - -
Industrial 30.2 27.7 25.0 -
Industrial eﬁxchdi_ng”electricity 25.9 239 - 20.0
!.0”5§mésd . - 0.8 -- - -
_Natural gas fzedslocks 1.0 -- - = =
rdus_t-'alr-e:;;g I;ssé;_;"ar'g 'feedstccks 284 o 26.1 . =
Transportzticn 255 27.0 7.8 24.0
Eiectric povier 452 45.1 501 36.0 =
lessielecticty demand® 15.8 158 17.9 - -
_Electric power losses 234 - = -
-'-I'o;al-pﬁ:ﬁar.y;ﬁerg;- - _‘06_3_ . ioTso - o 88-0_ ) =2
‘‘‘‘ cluding losses® an 104.5 - 108.9 - -

--=notresorted.

"Base year varies by crojecticn or data ‘or 2012 may differ based on coverage.

*ExxanMoXii data are for 2070.
“IEA data are for 2071.
*Losses in CTL and biofuel production,

®*Energy censumption in the secters inciudes electricity demsed purchases from the electric sowar sector, which are subtracted zo avoid double
counting In deriving total primary energy corsumption
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decline from 2020 through 2030 reflects a drop in petroleumn use. The IEA projection for total energy consumptionin 2035is higher
than the ExxanMobil projection but considerably lower than projected in the AEO2014 Reference case for both 2030 and 2035.

{1

ChH, Ciectyicity

Table CP4 compares summary results for electricity from the AEO2014 Reference case with projections from EVA, IH5GI,
INFORUM, and ICF International, Incorporated (ICF). The AEQ2014 Reference case, EVA, and INFORUM project modest growth
in total electricity sales over the coming decades. The AEO2014 Reference case projects 4,178 billion kilowatthours (kWh) of
total electricity sales in 2025. By comparison, IHSGI projects 4,600 billion kWh of total electricity sales in 2025, which is 10%
higher than the AEO2014 Reference case projection, and higher than the EVA and INFORUM projections. The IHSGI projection
for total electricity sales is also the highest among the projections in 2035 and 2040. Similarly, IH5GI's individual sector level
sales projections are the highest among the projections in 2025, 2035 and 2040.

AEQ2014
Sector o 2012 Reference EVA IHSEI*' ,-..IN.'PR_QM‘...-__JEE__
2025 -
Average end-use price 8.8 10.1 - 11.3 12.3 7 -
(2012 cents per kilowatthour)®
“Residential 11.9 12.3 - 136 15.0 -
Commercial 0 10.4 BT SV Y -
Industrial 6.7 7.2 - 7.6 8.4 -
Total generation plus net imports 4,102 4,688 4,324 8,108 - 4,772
Coal 1,512 1,680 1753 1454 - 1,684
Petroleum 23 19 - 23 = 15
Natural gas® 1,239 1,419 T 1,848 - 1,505
Nuclear 769 779 7 - 811
Hydroelectric/other* 511 717 842 - 756
o il ST a2 - - T4
Wind 142 219 364 - 268
Net imports 47 35 - 66 - -
Electricity salesd 3,686 4178 4067 4800 4,141 -
" Residential 1375 1467 1428 1703 1,508 :
" Commercial/other® 1,351 1,459 1420 1621 1480 -
Iﬁdustriai 281 1,253 1,220 1,277 1,174 -
Capacity, including CHP (gigawatts)' 1,066 1,110 1100tz - 1123
e o S = st = - == =—trc - e
Oil and natural gas 471 527 539 567 . 541
Nuclear 102 a8 104 10 - 103
Hydroelectric/other® 182 223 211 285 - 234
Solar 8 25 T I - 27
e o — ) ~= = - =
Cumulative capacity retirements from 2011 - 87 - 08 - 104
(gigawatts)"
S ) = — = ———
 Oil and natural gas _ - 31 - 45 - 30
Nuclear ) - & - 2 - 8
Hy_glrpglgctrﬁc/c;{heré - 1 - - - 1
-= n.oi reporied.

See notes at end of table.

(continued on next page)
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The AEO2014 Reference case, IHSG), and INFORUM provice projections for average electricity prices by sector for 2025, 2035, and
2840. On average, the lowest eieciricity price projections are in the AEG2014 Reference case, and the nighest are in the INFORUM
projection. The iowest prices by secter in 2025 are in the AEC2014 Reference case (12.3 cents/<WH for the residential sector, 10.4
cents/KWn for the commercial/other sector, and 7.2 certs/kWh for the industria! sector). The highast average elactricity prices
by sector in 2025 are in the INFORUM projection (15.0 cents/kWn for the residential sector, 12.7 cents/kWh for the commercia
secter, ang 8.4 cenis/kWh for the industrial sector). The AZ0O2014 Reference case, 1753, and INFORUM reflect similar reiative
price patterns for 2035 and 2040, -

The AEC2074 Refererce case projects tota! U.S. generation plus imports of 4,658 billior kWh for 2025, By comparison, HSG!
projects 5,108 billior, kWh of total U.S. generation plus imports for 2025, which is the highest among the projections raported.
IHSGI's projections for totai U.S. eleciricity generaticn pius imports continue ta be tne highest among the proiections considered
for 2035 zrd 2040.

-- = not reported.
See notes st end of tabla.

AEO2014
Sector_ B . 2012 Reference = EVA IHsGI INFORUM = ICF
- 2035
Average end-use price 9.8 10.7 19 *_725_4 =
{2072 cents per Kilowattnour)?
Residential 11.9 Tz i 14.4 193 _
" Commercal 104 10.8 - 12.3 " 164
{ngustrial 6.7 7.5 8.0 10.¢ -
Total genaration plus net imports WU—_T,‘IOE o 53”:;_4 4,765 5,608 - 5,242
Cosl o 1,512 1,679 1,861 1203 - 1,608
Petiolevin, 23 19 - 22 . s
Natursi gas® 1,239 1,726 1,828 2,362 2122
Nuciear 769 788 665 " gos = 503
mthdrc:e}_e:i:’ic/ct.‘",e'c 511 }93 -3‘11 1,088 - . 913
Srdneany/et i > ik - e
Wind 142 227 241 513 - 397
Net Imports 47 31 - 55 - ~
Electricity sales? 3,686 4,454 4510 5,057 4,398
Residential 1375 1,585 1,605 1210 1,885 -
Commercial/other® 1,331 1,604 1824 1.801 1,596 -
industrial ' 981 1,265 1,281 1,347 1197 -
Capacity, including CHP (gigawatts)’ “1,068 1237 1215 {385 - 1286
Coal : I 319 262 231 327 - 244
Ol and ratural gas 471 633 874 655 - 660
Nuclaar 102 98 B4 114 77
" Hydroelectric/cthac 182 243 227 360 286
Solar 8 5 28 - - 32
Cwind 59 80 89 169 - 138
Cumulative capacity retirements fram 2011 - o5 - 172 -- 129
(gigawatts)?
Coal = 51 92 - 59
Cil and natural gas - 40 - 70 -- 30
Nuciear 5 - 11 - 29
Hydroelectric/other? - - - - _ 1

{continued on next page)
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In the AEO2014 Reference case, generation from coal-fired plants is projected to exceed generation from natural-gas fired plants
by 270 billion kWh in 2025. By comparison, in the IHSGI projection for 2025, total natural gas-fired generation is projected to
exceed coal-fired generation by 394 billion kWh. IH5GI has previously projected that the total generation from natural gas-fired
plants would exceed that for coal-fired plants in 2024 as a result of the assumed implementation of a carbon tax. In the AEO2014

Iahle CP4. Comparisons of eleciricity projections, 2025, 2035, amd 2040 (hiliion itowatthours,
CACUDNT wihicre nnied conmEinuco
AE02014
Sector, o 2012 Reference = EVA JIHEGI INFORUM __ ICF
2040
Average end-use price 9.8 11.1 - 12.1 189.1 -
(22 cents per kilowatthour)?
Residential 119 13.3 - 145 28 .
Commercial w1 13 - 124 193 -
Industrial 8.7 8.2 -~ 8.1 12.8 =
Total generation plus net imports 4,102 = 5,5&4"-_. . _5:02—0_ - 5,825 - ) ;,4‘?
" Coal o - 4512 1675 1477 94 - 1,483
Petroleun 23 19 - " 20 - 7 a4
" Naturalgas® 1,239 T1gs7 2303 2743 - 2,497
Nuclear 769 811 611 898 - 473
Hydroelectric/other® 511 857 628 1,165 - 1021
Solar 11 86 35 - = 50
Wind 142 250 254 573 o~ 491
Net imports 47 35 - 55 - -
Electricity sales? 3,686 4,623 4757 5,256 4,539 -
‘Residential 1,375 1,657 1704 2,004 1783
Commercial/other® 1,331 1,693 1742 1,869 1851 -
industrial a81 1,273 1,310 1,384 1,105 -
Capacity, including CHP (gigawatts)' 1,066 1.316 ‘i,273 1,448 - 1,344
Cosl - 310 282 202 178 - 243
' Oil and natural gas a7t 687 764 763 = 718
Nuclear 102 102 76 T 114 = 82
Hydroelectric/other® 182 265 231 385 - 319
Solar 8 48 25 - - 32
Wind o 50 &7 93 180 = 169
Cumulative capacity retire;'le;ﬂs frc;m 201{ - a7 - 259 - 182
{gigawatts)"
- - 51 ~ 146 70
 Oitand naturalgas - 40 - e - 2
Nucleér - 5 —_ Y -- &0
) Hydro_elec_’qric/other? ) - 1 - - - 1

-- = not reported.

2 Average end-use price includes the transportation sector.

Bncludes supplemental gaseous fuels. For EVA, represents total oij and natural gas.

*Other includes conventional hydroelectric, pumped storage, gecthermal, wood, wood waste, municipal waste, other biomass, solar and wind
power, batteries, chemicals, hydrogen, pitch, purchased steam, sulfur, petroleum coke, and miscellanecus technologies.

dEfectricity sales for EVA and INFORUM reflect the sum of the individuai sector level sales.

e0ther includes sales of electricity to government and other transportation services.

fEIA capacity is net summer capability, including CHP plants and end-use generators.

#0ther includes conventional hydroelectric, geothermal, wood, wood waste, all municipal waste, landfill gas, other biomass, solar, wind, pumped
storage, and fuel cells,

"Retirements for AEO2014 reflect the eiectric power sector only.
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Reference case. which is based on current 'aws and regulations and does not include a carbon tax, generation from natural gas-
fired piants does not surpass gereration fzom coai-fired plants untii 2035,

There are varying cuticoks for generation from U.S. rnuclear pewer plants. Nuclear generation projections for the year 2025 rangs
fram a low of 779 billion kWan in the AEC2074 Reference case to a high of 875 biilion kWh in the IHSG! projection, The AEQ2014
Reference case reflacts increasing U.S. nuciear generation, with increases to 786 billion kWh in 2035 ang 817 biliion kWr in 2040,
[n the iHSGI projection, nuclear gererstion increases to 898 billicn kWh iy 2035, ard remains at 898 bhiliion kWh in 2042, Both
{CF and EVA project declines ir nuciear generation through 2040.

Generaticn from nonhydroelectric rerewabie rescurces constitutes a significant portion of generation growtn, Howaver, the sharz
of toal generation from nonnaydroelectric renewables varies across the projecticns. For instance, in 2035 the AEQ2014 Reference
case and EVA, respectively, show 5.8% and 5.8% snares of tetal gereration from wind and sclar, a2nd iHSGI ane ICF, respectively,
show 2.2% and 8.5% shares frem wind and soler. Part of this variaticn may be due 1o the adoption of different assumptions
regarding ihe extensicn or enhancement of federal enc state poiicies.

Total gererating capacity sy fue! in 2025 (inclucing combirecg hezt ang power [CHPY) is fairly simiiar across the projections,
tanging from 1102 gigawatts (GW) in the EVA projection (the AED2014 Refererce case projects 7310 gigawatts) t0 1,225 GW in
the IHSGI projection. IHSGI projects slightly more growth in totzi generating capecity, correspanading to thair higher prejections for
both salas and generation.

Projections for capacity retirements vary widely over tne 2012-40 period. Curmulative capacity retirements from 2013 through
2025 are closely aligned. ranging from 2 high of 104 GW in the ICF projection to 87 GW ir the AEQ2014 Reference case ang 92
GW in the IHSG! prelection. The majority of the retirements in the iCF, AEC2014 Reference case, and IHSG] projections from 2073
te 2025 are attributed te reductions in coal-fired capacity. Coal-fired capacity also represents the jargest ocriion of cumulative
retirements from 2013 10 2040. However. there is substantial variztion in the projected timing of coal retirements. in the AEO2C14
Reference case there are ne inzremental coal-fired cacacity retirements from 2025 to 2035, but ICF 2nd 1HSG! project incremental
coal-firec capacity retirements of 3 GW anc 41 GW. respectively, over the same perioc. in genera, the projected coai-fired capacity
retirements are palaniced by increases in natural gas- enc ci'-fired capacity (dominated by natura’ gasy anc hycrosiectric/other
capacity {(dominated by wind and sclar).

The projections for natural gas consumption, production, imports, and prices differ significantly among the outlooks (Table
CP5). The variations result, in large part, from differences in underlying assumptions. For example, the AEQ2074 Reference
case assumes that current laws and regulations remain unchanged through the projection period, whereas some of the other
projections include assumptions about anticipated policy developments over the period. In particular, the AEG2014 Reference
case does not incorporate any future changes inpolicy directed at carbon emissions or other environmental issues, while some of
the other outlooks include explicit assumptions about policies aimed at reducing carbon emissions.

Productisn

All of the outlooks shown in Table CP5 (with the exception of ExxonMobil, which did not provide production data) project increases
in natural gas production from 2012, when production totaled 24.1 trillion cubic feet (Tcf). EVA projects the largest production
increase, to 38.3 Tef in 2035, or 59% more than the 2012 level. EVA is followed closely by IHSGI, which nroiacts 38.1 Tcf of natural
gas production in 2035, a 58% increase over 2012 levels. ICF projects the third-highest production growth after EVA and IHSGI,
at 37.4 Tcf in 2035. ICF, EVA, and IHSGI all project significantly farger increases in natural gas production befere 2025 than in the
later years.

The AEC2014 Reference case and BP, ¢ l.c. {BP) project reiatively modest growth in natural gas praduction, particularly in the
niear term. The two projections show natural gas production increasing more rapidly. or average, from 2012 1o 2025 than from
202510 2035. in the AEO2014 Reference case, natural gas production rises by 50% from 2012 to 2035, when total sroguctions
3&.7 Tcf. BP projects a production increase of 46% from 2072 to 35.7 Tef in 2635,

INFORUM shows by far the iowest growth in natura: gas production from 2012 through 2035, at 15%, with tota oroduction of 27.7
Tetin 2035, INFORUM zlso projects relatively higher procuction growth from 2012 to 2025 than from 2025 to 2035.

Net importsfexporis

The AEO2014 Reference case projects the strongest export growth cver the 2012-35 pericd, attributable to exports via piceiine
and as liguefied naturai gas {LNG). The United States becomes a net LNG exgorter by 2516 and an overz!l net exporter of natural
gas by 2018. :n 2035, the United States has net exports of 5.5 Tef of nature gas, as a result of further growth in both LNG EXCOrts
and net pipeline exports. U.S. exports of LNG from new iiquefaction capacity strpass 2.0 Tef in 2020 and increase %o 3.5 Tcf in
2029. In addition, net pipeline exports increase to 2.2 Tcf in the AEQ2014 Reference case, buoved by higher net pireiine exports
to Mexico and lower net pipeline 'mperts from Canada.

All of the other projections show the Unitea States bezoming a net natural gas exoorter by 2028, but they differ from AZ02014 in
terms of export levels. Both EVA and IHSGI show net exports peaking eariy in the prajaction period but declining through 2035,
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with net exports in 2035 that are less than one-quarter of those in the AEO2014 Reference case. Both EVA and IH5GI show the
domestic sector consuming a greater partion of U.S. natural gas production than in the AEQ2014 Reference case. [n the EVA and
IHSGI projections, U.S. net natural gas exports in 2035 total 1.0 and 1.3 Tcf, respectively. Unlike IHSGI, the EVA projection of 3.2
Tef of net LNG exports in 2035 is fairly close to the 3.4 Tcf in the AEO2014 Reference case in 2035. EVA differs from the Reference

Table CPS, Comparisous of natural ozd projections, 2025, 2035, aud 2040 irillion ciubie feet, except where noted)
AEO201

i o 2012 Reference IHSGI _EVA _ ICF _BF _ ExxonMobil INFORUM_

Dry gas production® 24.08 31.86 34.26 33.14 33.15 31.96 - 26.20

Net imports __ s e 481 234 302 0 - - T

Ppelne & 084 - _ 084 080 - - -
LNG 0.15 -2.57 - -2.99 -2.22 - - =

Consurnption 25.64 28.35 32.52 3215 29.64 28.28 29.30° 24.84°
Residential 4.17 4.40 4.60 5.00 5.04 - 8.00¢ 4.71
Commercial 2.90 3.22 324 3.56 311 = — 3.38
Industrial® 7.14 8.41 7.98 9.56 7.96 - 2.00 7.82
Eiectric generators' 8.25 9.4¢ 13.28 10.61 10.90 - 12.00 8.92
Others® 2.18 2.84 3.45 3.35 2.64 - 0.30

Henry Hub spot market price

(2012 dollars per ‘million Btu) 2.75 5.23 392 569 57“.44'1 - - -

End-use prices
(2012 dollars per thousand cubic feet)

Residential : 10.69 12.75 11.37 - — - - -
Commercial 8.29 10.51 9.26 - - - - -
Industrial 3.85 6.46 6.18 - = - - -
Electricity generation 3.51 5.88 4.60 -- - - - -
- 2035
_Drygas production” 2406 _ 309 3807 3832 345 3B - w2
Net imports 1.51 -5.53 -1.33 -1.04 -3.66 - - -

Pipeline 1.37 -2.16 - 215 -1.47 - -
LNG 015 -3.37 - 319 2.18 - - .

. Consumption - 25.64 30.44 36.66 39.13 33.29 31.13 31.70° 25.19°
Residential 417 423 4.56 5.07 5.00 - 7.00¢ 4.53
Commercial 2,90 3.40 333 362 2.93 - - 3.51
Industrial® _ 714 8.59 7.55 1056 819 - 900 7.80
Electric generators’ 925 1067 1617 1576 1428 - 1500 9.36
Others® 2.18 3.54 506 414 300 - 0.70 -

Henry Hub spot market price
(2012 dollars permillionBtw) 275 892 442 648 689 - - -

End-use prices
{2012 dollars per thousand cubic feet}

Residential 10.68 14.93 11.868 - - - - -

Commercial 8.29 12.22 9.79 - - - -

fndustrial 3.85 7.93 6.69 - - - -

Electricity generation 3.51 7.45 513 - - -- - -
- =,r,mt,r,ep;orted. -l ! o

See notes at end of table.
(continued on next page)
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case in that it projects net pipeline imports of natura! gas into the United States after 2020, rather than net pipeline exports, with
gross naturai gas bipeline imports into the United States more than tripling between 2025 ard 2035,

In the ICF projection, the United States becomes a net exgorter of both pipeline gas and LNG by 2025, an¢ remains se through
2035, The Increase in net exports in tha ICF projection, to 3.7 Tcof in 2035, is significantly larger than projecied by EVA and 1HSGI
but significantly smalier than projected in the AZ02014 Reference case. The AEQ2074 and ICF production and price prejections
zre similar to each other, but the ICF projectior shows less natura! gas going to other countries and more consumed a- home.

Censumipiion

inthe AEC2074 Refererce case, tota! domestic natural gas consumption increases by 19% from 2012 to 2035 wher it totais 30.4
Tcf, which is the iowest projected increase in total consumption among the comparabie projections. Although the INFORUM
projection shows lower volumes, they are not comparzbie since they are missing naturs! gas consumed for lease and piant
operaticns anc as a pipeline fuei. The 4.8 Tcf increase in total domestic consumption in the AEO2014 Referance case is also 32%
less than the projected 7.0 Tef increase in naturai gas net excorts, whereas iHSG!, EVA, and ICF 2il show domestic consumption
growth exceeding net export growth tnrough 2035, The AEQZ04 Reference case projecis more rapld growth in industrial
consurmption from 2012 to 2035 (20%, to a totz) of 8.6 Tcf in 2035) than in power sector corsumptior (15%, to 10.7 Tef in 2035),
Some of the variation in eiectric sector consumption may be the result of diferent assumstions about notential fees on carbon
emissions, which are rot included in the AEQ2074 Reference case.

AEQ2014
_Projection_ _ 2012 Reference IHSGI  EVA  ICE_ BP'  ExxonMobil iNFORUM.
2040
Dry ges progucticr® 2408 37.54 4080 - = w - 315
_N—e—tTnp;rﬁts;w T - 7_“‘“‘;.51 -5.80 —0.90_ o -1,.13 - - - -
Piaaline 137 -2.43 - 2.06.- - - -- —
LNG -3.37 ~ - . -
Consun_‘np__t_ion 25.64 31.83 39.82 40.99 ‘ - - 31.00¢ W24.§5.°
" Residential 417 812 455 508 - - 7.00% 4.43
Commerci| 2.90 3.57 338 383~ - - 358
_Insl‘ustriaie 7.4 a 68 738 11 .QQ - 8.00_ T.Bfi 7
- _Electric‘geherator%fm 8.25 11.23 18.43 18.60 - - 1500 8.01
Ot&erg.g 218 4.0§ 86.07 4.3:? - - 1._90 -
Herry Hub spot merkat price i
{2072 dolia rs per million B 2.75 7.65 4.54 . - - -
End-use prices
{2012 dotiars oer thousand cueic feet) o
Residential 10.69 1 6.33 12;00 - - - - -
__ Commercial 8.26 1337 8.1 - - - -- --
Industrial’ 3.85 878 8.81 - - - - -
- Elecwtrigit“yvger}eratiop 3.51 834 £.26 - - -- - -

--=not racorted.

*Projectiors for total consuraption ard producticn zre for ail of Narth Amarica. Consumption by type provided only cn a2 worldwide level. Tha
canversion facter used is 1 miltion metric tors of oi equivalest = 39.2 billion cubic feet of natural gas.

®Lges not include supplemental fuels.

“Daoes not irclude lease. piant, 2nd oipeline fue..

INaturzi gas corsumed in the residentiz and commercial sectors,

fincludes consurmoticn for industria! CHP plants and a smeli number of irdustrial electricity-crly plants, and natural gas-io-i'quids heat/power
and productior; excludes consumption by norutiiity gereraters,

‘ireludes corsumation of energy by alectriciiy-only asd CHFP piants whase orimary business is to seli eiectrici=y. or electricity and heat, to the
public. Ircluces electsic utitities, smal power preducers, and exempt wholesaie genaratcrs,

Einciudes lease, plant, and pipeiine fuel and fue! consumed in natura gas vehicles.

*Corverted ta 2012 dailz-s using EiA's GDP deflato-

The IMSGI 2012 industrial ratural gas prica is $4.84 per milior Btu.
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IHSGI, EVA, and ICF show higher projections for total natural gas consumption in 2035 than in the AEO2014 Reference case, with
consumption in the electric power sector accounting for a larger share of total U.S. consumption than other sectors. IHSGI shows
the largest increase in electric power sector consumption through 2035, at 75%, with 2035 consumption totaling 16.2 Tcf. EVA
shows a 70% increase, to 15.8 Tcf in 2035.

EVA differs from IHSGI in that it shows industrial consumption growing to 10.6 Tcf in 2035 (the highest level among the
projections), whereas |HSGI shows relatively flat consumption in the industrial sector. EVA also differs from IHSGl in its projection
for the electric power sector, which shows most growth occurring after 2025, whereas the IHSG! projection shows most of the
growth in electric power sector natural gas use occurring before 2025, Like EVA and the AED2014 Reference case, ICF projects
most growth in electric power sector natural gas consumption occurring after 2025. ICF projects 54% growth in power sector
natural gas use, to 14.3 Tcf in 2035, which is less than projected by IH5GI and EVA but significantly more than in the AEO2014
Reference case. The AEQ2014 projection for natural gas consumption in the electric power sector is lower than the others, but its
projection for industrial sector natural gas consumption in 2035 is exceeded only by EVA and ExxonMabil.

ExxonMobil projects electric power sector natural gas consumption growth of 62% to 15.0 Tcf in 2035. Like EVA and ICF,
ExxonMobil shows most of the growth occurring after 2025, ExxonMabil also projects strong growth for natural gas consumption
in the industrial sector, to 9.0 Tef in 2035, Although the BP projection shows lower production growth than AEQ2014 through
2035, it shows higher growth in domestic natural gas consumption, presumably as a resuit of lower net exports. Only INFORUM
projects lower consumption growth than the AEO2014 Reference case through 2035. In the INFORUM projection, delivered
(excluding lease, plant, and pipeline fuel) U.S. natural gas consumption totals 25.2 Tcf in 2035—Iess than the 2012 total.

Prices

Only four of the outlooks included in Table CP5 provide projections for Henry Hub natural gas spot prices. Prices from [HSGl are
significantly lower than those in the AEC2014 Reference case, EVA, and ICF projections, particularly in the later years, IH5GI
projects a Henry Hub price of $4.42 in 2035, in 2012 dollars/milfion Btu (MMBtu). All the other projections are well over $6/
MMBtu, even though the IHSGI production level is one of the highest. Through 2025, the AEOQ2014 Reference case has the
second lowest projected Henry Hub prices after [HSGI; however, it has the highest projected 2035 spot price, at $6.92/MMBtu
in real 2012 dollars, followed by EVA and ICF, at $6.46 and $6.89/MMBtu, respectively.

Inthe AEO2014 Reference case, commercial, residential, electric power, and industrial natural gas prices all rise from 2012 t0 2035
by between $3.93 and $4.24/thousand cubic feet (Mcf) in real 2012 dollars. IHSGI is the only other outiook that projects naturai
gas prices by sector, and like the IHSGI Henry Hub price projection, they are far lower than those in the AEO2014 Reference case.
IHSGI projects price increases from 2012 to 2035 ranging from $1.19/Mcf in the residential sector to $2.84/Mcf in the industrial
sector, with the commercial and electric power sectors increasing by $1.50 and $1.61/Mcf, respectively.

( Pertroleam @and other Bguid foels

In the AEO2014 Reference case, the North Sea Brent crude oil spot price {in 2012 dollars) declines from about $112/barrel in 2012
to $109/barrel in 2025 before rising to $130/barrel in 2035 and $141/barrel in 2040 (Table CP8&). North Sea Brent crude oil spot
prices increase steadily in the INFORUM projection, rising from $124/barrel in 2025 to $154/barrel in 2035. In the AEG2014
Reference case, the U.S. imported refiner acquisition cost (IRAC) for crude oil (in 2012 dollars) declines to about $100/barrel in
2025, then increases to $120/barrel in 2035 and $131/barrel in 2040. IRAC prices in the IEA projection are higher, ranging from
4712/barrel in 2025 to $140/barrel in 2035. BP, EVA, ExxonMobil, and IH5GI did not report projections of North Sea Brent or

IRAC crude oil prices.

In the AEO2014 Reference Case, domestic crude oil production increases from about 6.5 million barrels/day (MMbbi/d) in 2012
to a peak of 9.6 MMhbbl/d in 2019 before falling to 9.0 MMBbbl/d in 2025, about 7.9 MMbbl/d in 2035, and 7.5 MMbbl/d in 2040.
Overall, the production level in 2035 is more than 21% higher than in 2012. The INFORUM projection shows a considerable
increase in production, to 8.8 MMbbl/d in 2035. The EVA projection shows an even steeper increase, with crude oil production
reaching 11.8 MMbbl/d in 2025 before falling slightly to 11.5 MMbbl/d in 2035. Both the IH5GI and ExxonMobil projections are
considerably below the AEQ2014 Reference case, with domestic crude oil production in 2035 at 7.2 MMbbl/d and 4.6 MMbbl/d,
respectively.

With rapid growth in U.S. crude oil production, net imports fall in the AEO2014 Reference case and in the other projections. in
the AEO2014 Reference case, total net imports of crude oil and products fall from 7.5 MMbbl/d in 2012 to a low of 5.0 Mibbl/d
in 2025 before increasing to 5.9 MMbbl/d in 2040. In the IHSGI projection, total net imports are slightly higher in 2025 at 6.0
MMbbl/d and rise slightly to 6.2 MMbbl/d in 2040 as a result of growing net exports of products. The BP projection shows
total net imports falling to 3.7 MMbbl/d in 2025, whereas the INFORUM projection shows total net imports increasing from 6.9
MMbbl/d in 2025 to 7.0 MMbbl/d in 2035,

Biofuel production increases to about 1.0 MMbbl/d in 2025 and then remains at roughly that level through 2040 in the AEC2014

Reference case. In the BP projection, biofuel production, on an energy-equivalent basis, increases to 1.1 MMbbl/d in 2025. The
IHSGI projection is slightly higher, at 1.2 MMbbl/d In 2025. BP does not show biofuel production in 2035, IHSGI shows biofuel
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production faliing sligitly to 1.1 MMbbl/d in 2035 and remaining near that fevel in 2040. Biofus's production is not explicitly
included in the projections by EVA, INFCRUM. |EA . and ExxonMobit.

Prices for diese! fuel increzse through 2040 ir the AFO2014 projeciion, while gaseline prices are iower in both 2025 and 2035
compared to 2072, INFORUM projects increases in both gasclire zrd diese! prices through 2035, with the gasoline price nearly
equaling the diesel orice in 2035, IHSG! projects falling gasoline and diese! fue! prices, with gasoline prices nearly $0.70/gallon
lower and diesel fuel prices more than $1.16/galion iower in 2040 than projected in the AEQ2014 Reference case. Tha BP, EVA,
IEA, 2nd ExxorMobil projections do not include delivered fue! prices.

g e
i ek
1 PR )

The AEQ2014 Reference case generaily projects the hignest levels of total coal preduction, consumption, exports, and prices in
comparison with the cozl outiooks available from EVA, ICF, IHSG!, anc BP (Table CP7). Cne key excepiion is INFCRUM. whose
projections of ceal production, consumption, and exgorts are consistently higher than the AEC20%4 projections. The IEA’s World
Energy Outicok 2013 Current Policies case projections for coal consumption also are slightly higher than the AEQ2014 projections,
but only cre year of the projection, 2035, is avaliabie for comparison,

Tne detailed assumpticns that urderiie *he various projectiors are not generaily available to EiA, although there are scme important
kncwr differences that contribute to the range of cutlooks. for examole, the AEO2014 Refarerce case assumes current laws ard
regufations, whereas other preojections refiect alternative pelicy outcomes affecting the coal sector, particuiarly with respect to
the price of carbon emissions. Although not showin in Tabie CF7, ExxoniMobii projects & larger decline in U.S. coal consumption
than any other groug. The Exxoriobil outlook, which features 2 fee on COZ? emissions that rises “o $80/metric ton (2073 doliars)
in 2040, shows U.S. coal consumiption declining from 17 quadriflion, Btu in 2072 10 6 quadrillion Btu in 2040, an amount that is
approximately 70% velow the AEC2014 Reference case outicok for 2040 [71. THSGL, which has the seconc-lowest projection
for coal censumption, zssumes & COZ car-and-trade orogram for the electricity sector that begins in 2021 and features z 02
allowance price that increases to $20/metric tor (2072 doilars) in 2040 [2]. EVA and ICF include a caroon potiution standard for

AEC20i4
Projection 2012 Refe_l_ren_ce_ ,B,szb_ ~EVA II’\_{FlC)Rl.I_Mc IEA® ExxonMcci®  IHSGI
2025

U.S. refiner imported acquisition cost 101.10 100.01 - - 112.14 -- — -

of crude otl (20712 doilars oe:’)}qar*ej)

Breat zoot price 111.65 108.92 - - 123.86 127.00 - -

{2012 dci!ar;. per barrel) o

U.5. WTi crude oil price g4.12 106.98 - - - - - 84.35

(2012 dollars per barrel) o o

Domestic production 8.89 11.88 12.57 15.30 - - - 1112
Crude oil 6.49 9.00 - 11.7% 828 - 4.8C 7.54

Alaska 0.53 0.33 - 034 - - - -

Netural gas figuias 2.40 287 - 3.51 - - - 3.58

Total net imperts 7.52 5.08 374 - 6.95 - - 5.89
Crude c_n'i' 8.43 €.08 - - 6.62 - - TI7
Procucts -0.62 -1.01 - - 0.03 - - -1.78

Petrolsum gng other liguids 18.49 19.27 17.62 - 18.64 -~ 19.04 19.82

consumption —

Net petroieum imoort share of 40 26 21 - -- - - 30

lguids sugplied (percent) .

Biofuel aroduction 0.91 0.97 1.14 - - . - 1.6

Transportation product prices

(2012 dlars oer gallony . i :
Gasolire 3.62 3.28 - - 4.04 - -- .27
Diesel 3.85 3.08 . - 430 - - 3.60

-- = not reporizc.
See notes at end of tabz.

(continued on next page)
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new plants. ICF also includes a carbon cap-and-trade program beginning in 2023. EVA, ICF, and IHSGI assume the implementation
of new regulations for cooling water intake and coal combustion residuals. Because those policies are not current law, the AEO2014
Reference case excludes them, which contributes to the lower coal consumption projections in many of the other outlooks relative
to AEQ2014. Variation among the assumptions about growth in energy demand and other fuel prices, particularly for natural gas,
also contribute ta the differences.

Although the AEQ2014 Reference case projection for total coal consumption is somewhat lower than the INFORUM and IEA
projections, the other outlooks offer more pessimistic projections. IH3Glis the most pessimistic, with coal consumption 30% and
A4% lower in 2035 and 2040, respectively, than in the AEQ2014 Reference case. Lower natural gas prices {37% lower in 2040
than in the AEO2014 Reference case) and a CO? allowance price assumption for the power sector are key reasons for lower coal
consumption in the IHSGI projection. In the EVA outlook, coal consumption in 2035 is only 2% less than in the AEO2014 Reference
case; in the ICF outlook it is 14% lower. From 2035 to 2040, the differences between the EVA and ICF projections and the AEC2G14
Reference case widen: in the EVA outlook, coal consumption in 2040 is 16% below the AEQ2014 Reference case projection, andin
the ICF outlook it is 21% lower than in the AEO2014 Reference case. The BP outlook for total coal consumption is 9% lower than
the AEO2014 Reference case in 2025 and 19% lower in 2035, whereas the INFORUM outlook is 25% (247 million tons) higher in
2035 and 32% (315 miliion tons) higher in 2040 than projected in the AEO2014 Reference case.

The electricity sector is the predominant consumer of coal and the primary source of differences among the projections, due
to differing assumptions about regulations and the economics of coal versus other fuels over time. Because the power sector
accounts for more than 90% of total U.S. coal consumption, the variations in the projections for electricity sector coal consumption
across the different groups primarily mirror those for total coal consumption. In 2025, the projected levels of electricity sector coal
consumption for the three groups that supplied projections for all three comparison years (EVA, ICF, and IHSGI) range from 16%
less to 2% more than in AEQ2014. The range widens to between 30% below and 0% difference in 2035 and 44% below to 16%
below in 2040, with IHGS| representing the lower end of the range and EVA the upper end. Electricity sector coal use in the EVA
projection aligns most closely with the AEO2014 projection, although the two diverge after 2035, with EVA projecting a decline

bl PG, Compmarisons of petroleum dod other iguds projeciio c 2425, 2035 o 2040
1

FEER R OEl I rreds i (HL% e whiel ot el ) (Cor et

AEQ2014
Projection 2012 Reference  BP*®  EVA  INFORUM®  [EA®  ExxonMobil®  [HSGI
2035
U.5. refiner imported acquisition cost 101.10 119.80 - - 139.67 - - -
of crude oil (2012 dollars per barrel) e —
Brent spot price 111.85 129.77 - - 154.26 145.00 - -
(2012 dollars per barrel) _ e — e
U.S. WTI crude oil price 94.12 127.77 -- - - - = 95.66
(2012 dollars per barrel)
Domestic production 8.89 10.92 11.99 15.24 - - - 10.34
Crude oil 6.49 7.87 - 11.46 8.76 - 4.60 7.16
Alaska ) 0.53 0.38 - 0.00 - - - -
Natural gas liquids 240 3.05 - 3.78 - - - 3.68
Total net imports 7.52 5.54 - - 7.00 - - 6.13
~ Crude oil - ] 8.{3 _ 7.15 - - 726 - - 7.38
Products o 092 181 - - -0.26 - e -1.26
Petroleum and other liguids 18.48 18.76 - - 18.06 16.33 18.53 19.55
_consumption
Net petroleum import share of 40 30 - - -- - - 31
Tiquids supplied (percent)
Biofuel production 0.91 0.97 - - - s - 1.09
Transportation product prices
(2012 do!la{s pergallon)
Gasoline 3.69 3.65 -- - 470 - - 3.22
3 Diesel B ) - 3.95 7”4.47 - — 477 - — 359
-- = not reported.

See nates at end of table.
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in coal use for electricity generation during this period and EIA projecting a stable outlook. [EA's projection for power sector coal
consumption is available only for 2035 and is 7% higher than the AEQ 2014 Reference case, 3P's projections are availabis only for
2025 and 2035; the 2035 nrojection is 17% lowsr than the AEQ2074 Reference case projection. INFORUM, which has the highest
projections for tota! coal consumption, cid not supply projections for electricity sector coal use.

Projections of coal-fireg generating capacity in Table CP4 underlie the projections for exectricity sector coz! consumption, For
the maest part, coai-fired generating capacity in the AEC2014, EVA, IZF, ard 1HSG! projections align with their respeciive leveis
of projecied electricity sector coal consumgtion, The AEO2014 Reference case shows the highest 'evel of coal-fired generating
capacity in 2040 and |HSG! the fowest. In the AZ02014 Reference case, coal-fireg generating capacity in the electric nower sector
declines from 307 GW in 2012 10 258 GW in 2040, IC7,-EVA, and IHSGI project 243 GW, 202 GW, and 176 GW of coal-fired
generating capacity, respectively, in 2040, In the AEQ2014 Reference cass, the 48-GW deciine in coal-fired generating capacity
fram 2012 to 2040 is the net result of 51 GW of cumulative retirements and 3 GW of agditiors. iMSGi projects 146 GW of
curmulative coai-firec genereting capacity retirements from 2012 to 2040 and 15 GW of coai-fired capacity additions.

In &l the zrojections, coal consumption in the end-use sectors is low in comparison with the electric power sector; however, there
are some significant differences. The lzrgest variations occur in the prejections for the other industrial/buiidings sector, where
the AEO2014 projecticon is generally higher than the projections from the other groups, with the exception of INFORUM. While
the AEC2C14 Reference case shows a rafatively flat outlock for coal consumation in the other industrial/buidings sactor after
rebounding from a iow of 45 miiiion tons in 2072, the other projections gererally show significant declines from 2012 o 2025,
with steady consumption fevels thereafter, in 2040, the projections for coal consumiption in the other industrial/buildings sector
provided by EVA, iCF, and |HSGI range frem a iow of 7 miliion tons (ICF) to a high ¢f 33 miliion tons (EVA), and ali are considerabiy
lower than the AEG2G14 projection of 52 miiion tons.

The projections for coal consumption at coke plants are similar to AEQ 2014, which shows a slight dacline in coking coal consumption,
from 27 million tons in 2012 to 18 million tons in 2040. The targest deviation from AEO2014 is in the |CF projection, which shows

ALC2014

Projecfti_or_l 2012 :'isferer?_:e _BP“':" - EVA ‘ ENfO_RuM= 7 [EAP _E;()Fon Mobil® IHSGF )
2040
U.5. refiner imported acquisition cost 101.10 130.80 - - 154.97 - -
of crude ofl (2012 dollars per barrel) :
Brent spot orice 111.65 141.46 o - 171.16 - - -
{2012 dollars pe- sarrel)
U.S. WTI ¢crude oil price 94.12 13046 - - . - - 95.63
{2012 dollars per barrel) o L
Domestic production 8.89 10.46 - - = - -- 10.88
Crude oil 6.49 7.48 -~ - 10.35 - 4.30 7.18
Alaska 053 0.26 — - = h -
2.40 298 . - - - - 372
Total net imperis 752 A 5.63 - - §.80m - - N 8.1 SA
Crude cij 8.43 7.74 -- - 7.47 - - 7.02
Procducts -0.62 -1.82 - - -0.66 - -0.86
Petroleurr and other liquids 18.49 18.72 - - 18.186 - 17.96 12.58
_Consumptien
Net petroleum import share of 40 32 - - - - - 32
liquids supplied (percent}
Biofuel production o 0.9 0.97 = -- - - - 1.05
Transportaticn nroduct prices
{2012 doilars per gation)
Gasolire 3.68 B 3.e0 - - 5.14 - - ) 3.20
Diase! 3.95 4.73 - — 5.08 - - 3.57

-- = not reported.

“BP production data convertea from millior tonnes of oil equivalent at 8.067817 bbl/MTOE,

58P and IEA demand data converted fram million tonnes of ail equivalent at 8.162674 bbl/MTQE,

FINFORUM and ExxonMobil liquids demand data converted from quadrillien Btu to barrels at '87.84572 million barreis per quadrilt.or Btu.

U.S. Energy Information Administration | Annual Erergy Outlook 2014 CP-15



coal consumption at coke plants declining to 10 million tons in 2040, INFORUM, which provided projections only for total end-use
sector coal consumption, shows slightly higher levels of coal use in these sectors than AE0C2014 for all comparison years. ICF is the
only group projecting any production of coal-based synthetic liquids, with coal consumption at coal-to-liquids plants increasing to
& million tons in 2025 and 14 million tons in 2040.

For coal production, differences in the projections are primarily the result of differences in the outlooks for coal consumption and
net exports (which basically equal total coal production when added together) [3]. Because the AEQ2014 projections for net coal
exports are generally similar to those from other groups, the percent differences in the projected levels of coal production between
the AEQ2014 Reference case and those from other groups generally align with the percent differences in the projections for coal
consumption. The most substantial deviation is in the JCF outlook for 2040, where the ICF projection for coal production is 12%
less than the AEQ2014 Reference case, and the outlook for coal consumption is 21% less. ICF's projection for coal production in
2040 is supported by a relatively strong outlook for net coal exports at 205 million tons, which is 28% higher than in AEG2014.

Coal production by region is available in the AEQ2014, EVA, and ICF projections. For the most part, the EVA and ICF projections of
regional coal production are less than in AEQ2014. This is consistent with the generally lower projections for total coal production
in the EVA and ICF outlooks. Although the shares of coal production by region remain relatively constant in AEQ2014, with coal
production east of the Mississippi River accounting for between 40% and 42% of total coal production in all years, the EVA
projection shows the region’s share of total U.S. coal production fall from 42% in 2012 to 35% in 2040, and ICF projects an
increase to 49% in 2040.

In the AEO2014 Reference case, exports increase gradually from 126 million tons in 2012 to 160 million tons in 2035 and remain
flat through 2040, maintaining 12% to 14% shares of total U.S. coal production over time, The EVA projection shows exports
growing modestly, to 135 million tons in 2025, then remaining flat through 2040 and maintaining a share of totat U.S. production
similar to that in the AEO2014 projection. Exports in the IHSG outlook are similar to those in the AEO2074 Reference case, but the
share of total U.S. production in 2040 is much higher, at 22%, because of a projected significant reduction in totai U.S. production,
After a modest decrease from 2012 to 2025, the |CF projection shows exports recover more than in the other projections—to 206
millian tons, or 21% of total U.S. coal production. Exports in the INFORUM outlook are similar to those in the ICF projection for
2040, although they represent only 13% of their stronger expected total U.S. coal production.

i riseds of coal projections, 2025, Z0ES, aod 230 imllon short fons. excepl wherd noled

AEG2014 Reference case Other projections
(million  (quadrillion EVA®>  ICF®  I|HSGI® INFORUM [EA® BP
Projection 2012  shorttons) Btu) {million short tons) (quadrillion Btu)
' 2025 ' ‘
Production 1016 1114 _ 2236 1,111 1005 o0 1283 - 189
East of the Mississippi 423 446 - 435 377 - - - =
West of the Mississippi 593 668 - 676 628 - - - -
Consumption
Electric power 825 919 17.41 Q37 867 771 - - 16.4
Cokeplants 1 22 0.58 2t 12 19 - - -
Coal-to-liquids - - - - 8 @ - - — -
Other industrial /buildings 45 51 1.638 36 8 38 1.69% - -
Tatal consumption
(quadrillionBtw) 1734 - 1803 - &4 =l AR
Total consumption
_{million short tons) 891 993 - 994 893 828 1,147° - -
Net coal exports 118 138 3.27 -- 110 142 136 - 169
Exports 126 136 - 135 111 144 140 - -
CImoorts_ 8 2 - - 1. 2 4. - -
Minemouth price o -
.. 2012 dollars per ton 39.84 _ 4967 - o s - 4483 - -
2012 dollars per Btu L1188 249 - - 180 - 228 - -

Average delivered price

to electricity generators N
..... 2012dollarsperton 4613 5256 - .- 4233 8077 = - -
2012 dollars per Btu 239 277 - - 217 2.58 E - —
-- = not reported.

See notes at end of table,

(continued on next page)
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In the AEO2014, ICF, and IHSGI projections, coai imports decline from & million tons in 2012 o 2 million tons or less in 2625 and
remair at that level through 2040, INFORUM grojects an initial decline in coal imports, to 4 million tons in 2025, followed by an
increase to 34 million tons in 2040, EVA, IEA, and BP did not provide proiectiors for coal imports.

Onty AEO2074, ICF. and INFCRUM orovide projections of minemouth coa prices. All thres show prices increasing from 2025
through 2040, The AEG2014 Re‘erence case proiects the highest mine prices in every comparison year, with the average price
rising from about $40/ton in 2012 10 $59/ton in 2040. The {CF outlook nas the lowest projections. with prices declining initially to
ebout $32/ton in 2025 and increasing thereafter Yo $37/ton in 2040, In the iINFORUM projection, average minemouth coai prices
increase to $52,%on in 2040,

Projections for the average celiverec orice of coal to the electricity secter are availabie only from AEQ2014, ICF, and IHSGI, Simiiariy
to the projections for minemouth cozi prices, AEO2014 projects the highest deiivered coal prices in every comparison year, In the
AEO20"4 Reference case, the delivered price of coaito the power sector increases from about $46/ton in 2072 to $67/ton in 2040
By compariscn. the ICF price projections are the lowest in each year, with s 2040 projection of 344 /4en, or 27% less than in the
AEQZC"4 Reference case. !n the IHSG! projection, the delivered price of coai te the nower sector increases to $52/ton in 2040, or
15% oelow the AEC20'4 Reference case projection.

feonitim
_AEQ2014 Reference case Otnher orejections L
triillon (quadrillion Eva® ICF® [HSGI®  INFORUM JEAY BP? .
frojection 202  shorttons) B  (Gmilionsherttons)  (quadrillionBtu)
2033
_Production 1018 1726 2268 1084 1,004 837 1386 - 183
East of tne Mississipai 423 471 - 414 427 - - N N
West of the Mississizoi 533 855 - 870 577 - - - --
Consumption
Electric power 825 g815 17.32 910 820 837 18.57 14.4
Coke plants 27 16 0.50 21 11 18 - - -
Coal-to-liquid - - - - M - - - -
Other industrial/buildings 45 51 1.54° 34 7 33 1.81° - =
Totai consumption
uadrillonBt) _ 1734 - 1es2 S 1388~ 2087 152
Total consumption
Lmillior shorttons) B 85 - 965 845 888 1232 - -
Net coal exports 118 158 .78 - 153 181 154 - 1.49
Exporis 126 160 - 137 54 153 173 - --
Imports 8 2 - - 1 2 20 - -
Minemourh price
2012 dollars per tor 38.94 5637 - ~ 3355 -~ 50.10 - -
_ 2072 dollars ver Btu 1.98 2.82 - ~ 166 - 252 —~ -
Average defivared price
to electricity generaters
.. 2012 dcliars perton 4613 STIE . - - 4292 5293 0 - - -
2C7"2 dollars pe- Btu 2.39 3.05 = - 219 272 - - -

-- = riot repcried.
Sea notes at end of tabie.

(continued on next page)
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hle CPT, Comparisons of conl projections, 2023, 2832, and 2049 (milliou sloft fons, exeept where boted)

fcontintied

AEQ2014 Reference case Other projections
(million  (quadrillion EVA?  ICF® IHSGI®  INFORUM IEAC BP
Projection 2012 short tons) Btu) (million short tons) {quadrillion Btu)
s . 2040 - .
Production __ ot 1121zl e et 7o ast - -
 East of the Mississipp a3 415 - 331 481 - - - -
West of the Ml;st§51;:_\pl_ _ 593 645 - ) éO? 506 - - - -
““Consumptmn - S - v
Electric power 825 909 17.27 764 742 506 - - -
Cokeplants 2 8 047 22 ) 10 17 - - -
Coal to-liquids o | T = - 14 ~ - — -
Other industrial/buildings 45 52 1.53° 33 7 30 1.66° - -
Total consumption
(quadrillion Btu) . L8 - 48.75 - - 1075 - - -
Total consumption
(million short tons) 891 979 - 819 773 553 1,204' - -
Net coal exports
(million short tons) 118 160 3.76 - 205 154 157 - -
Exports 126 161 - 137 206 156 191 - -
Imports R 8 1 - - 1 z 34_ — -
Mmemouth prlce o .
2012___g_ollars per ton 39.94 59.16 - — 36.58 - 52.20 - -
2012 dollars per | Btu 198 2.96 - -- 1.76 - 2.63 - -

Average delivered price
to electricity generators

2012 dollars  per | ton 46 13 L - 6061_ - T 43, 96 51 76 - - -

22 do!lars per Btu 2. 39 319 - - 222 2 71 - - -

-- = not reported

aRegulations known to be accounted for in the EVA projections include MATS, carban pollution standard for new plants, regulations for coaling-
water intake structures under Section 316(%) of the Clean Water Act, and regulations for coal combustion residuals under authority of the
Resource Conservation and Recovery Act.

bregulations known to be accounted for in the ICF projections include MATS for mercury (Hg), hydrochtoric acid (MCD, and filterable particulate
matter (fPM) requirements starting in 2016, Phase | and !l for CAIR followed by a more stringent CAIR replacement in 2018 to address 2012
National Ambient Air Quality Standards (NAAQS) for PM2.5, carbon pallution standard for new plants, entrainments requirements for cooling
water intake structures beginning in 2025, coal combustion residual requirements under subtitle D starting in 2018, and a federal carbon cap-
and-trade program starting in 2023.

“The IHSGI projections include a CO2 cap-and-trade program for the electricity sector that begins in 2021 and a CO2 allowance price that
increases to $20 per metric ton (2012 dollars) in 2040.

dFor IEA and BP, data were converted to guadrillior Btu from million metric tons of oil equivalent using a conversion factor of 39,683 million Btu per
metric ton of oil equivalent.

*Reported in quadrillion Btu and represents coal consurned in both the other industrial/buildings sector and at coke plants. This was done to
tacilitate comparison between the AEG2014 and INFORUM projections, bacause INFORUM provided projections only for total end-use coal
cansumption.

fTotal coal censumption for the INFORUM projection equals (production - exports + imparts).

ENet coal exports for the BP projection equals (production - consumption).
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idnotes for Comparison with other projections
Links current as of April 2014

1. ExxonMobil Corporation, “The Cutlook for Energy: A View to 2040" {rving, TX, 20133, Liir el . =0 Henm/dfmedias
= ; i o

Heparts/Outlook ™ P05 25 Fmat g 201 0 2054 Gl Lo wona’ and W Cotton, “The Outlook for Energy: A View
10 2040" (Irving, TX. December 12, 2013, biiyy =i = L pedin/Repor s nilookBed0Far e 20 Engrge /2004 0
| PR TR LAl T HIY L - y TR P '

2. E-mail on February 10, 2014 from Margare: Rnodes of {HS Global Insight.

3. For the AEO2074 Reference case, waste coal is counted as part of overall coal consumption but is rot counted as part of coal
[
production. Rather, waste coal s consideres tc be & separate source of cozl supply. As a resuit, the AEC2074 Reference case
projection of coal preduction in tons equais coal consumption plus net excorts minus waste coal.
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Table sources
Links current as of April 2014

Table CP1. Comparisons of average annual economic growth projections, 2012-40: AEO2014 (Reference case): AEO2014
National Energy Modeling System, run REF2014.D102413A. AEO2013 (Reference case): AEG2013 National Energy Modeling
System run REF2013. D102312A IHSGI: IHS Global Insrght 30-year U.S. Economic Forecast (Lexington, MA, October 2013),

Bito Sl comdprodugi s Aol n-ingich el < {subscription site). OMB: Offace of Management and Budget, Budget
of the Un|ted States Government Flscal Year 2015 (Washrngton DC, January 2014), ; cenccchjteb oo e /el et/
Alos ool A wod g0 Apeatss o nlod?, CBO: Congressronal Budget Office, The Budget arrd Economrc Ouﬂook 2074 to 2024
(Washlngton DC, February 2014), 11+ J&'f Lot e fragh e a0 T 00 Y INFORUM: JNFORUM AEOZO?Z Reference Cose Lift
(Long—term interindustry Forecasting Tool) Model (ColEege Park MD, January 2014w v inn s oy sonsssecian foarkels/
Ji sl SSA: Social Security Administration, OASDI Trustees Report, The Long Range Economrc Assumptrons for the 2073 Trusteas
Report (U.S. Government Printing Office, Washington, DC, May 2013), Lo Zeneo i o e nact T 13S0 =R

Eooncmic :, ,-! Tt um»_,n,:.'. [EA (2013) International Energy Agency, Waoarld Energy Qutlook 2013 (Paris, France November
2013) o Ao iaa ore s Tenthasa dnnndi/sy __'_ T andt i ndy ExxonMobll ExxonMobil 2014 The Outlook for Energy: A View

fepepee ouil ol gsnn. OEG: Oxford Economics, Ltd,, 2014
://'y_'-'w(;"fm‘ pontics.aco {subseription site).

to 2040 (Ervmg, TX, 2013), & "[a_.z..' Wiy L wildlon 2T
Long Term Forecast (Oxford, United Klngdom January 2014), it

Tabie CP2. Comparisons of oil price projections, 2025, 2035, and 2040: AE02014 {Reference case): AEQ2014 National Energy
Modeling System, run REF2014.D102413A. AEO2014 (Low Oil Price case): AED2014 National Energy Modeling System, run
LOWPRICE.D120613. AEO2014 (High Oil Price case): AEO2014 National Energy Modeling System, run HIGHPRICE.D120613A.
AEO2013 (Reference case): AEQ2013 National Energy Modeling System, run REF2013.D102312A. Energy SEER: Strategic Energy
& Economic Research, Inc., e-mail from Michael Lynch (Amherst, MA, January 2014). ArrowHead Economics: ArrowHead

Economics LLC, e-mail from Dale Nesbitt (Los Altos Hills, CA, lanuary 2014), v v 27rea iisid T w . TLeem, EVA: Energy
Ventures Analysis, Inc., e-mail from Anthony Petruzzo, January 17, 2014. INFORUM: JNFORUMAEOZOTZReference Case, Lift (Long-
term Interindustry Forecasting Tool) Model (College Park, MD, January 2014), hilni// e it 2 Aa e jrass o Anls MiE,

et ESAL Energy Security Analysis, Inc., e-mail from Sarah Emerson (Wakefield, MA, March 20014), on. lEA (Current
Policies Scenarlo) International Energy Agency, World Energy Outlook 2013 (Paris, France, November 2013) ntvdl e, g

Table CP3. Comparlsons of energy consumptlon projections by sector, 2025, 2035, and 2040: AEO2014 (Reference case):
AE02014 National Energy Modeling System, run REF2014.D102413A. INFORUM: JNFORUM AEQZ2012 Reference Case ert (Long-
term Interindustry Forecasting Tool) Mode! (College Park, MD, January 2014), | tinu/y i lorunn o s = l:,i J-w_&,_ /Ij_f_L
bitzrel. IHSGI IHS Global Insight, 30-year U.S. Economic Forecast (Lexington, MA, October2013) h o £ COm o rA (157
glibsl-inelent ety aoiv (subscnpt|on site). ExxonMobll ExxonMoer 2014 The Outlook for Energy: A Vrew to 2040 (Irving, T)(
2013), b ey seaanipabil oo A Drporpie Zenpls guiladi. IEA (Current Policies Scenario): lnternatlonal Energy
Agency, World Energy OutfookZOB (Parls France, November20‘|3), hitnyderw ien.ore, Testiass A ndi/e g Nl e D15, pill
Table CP4. Comparisons of electricity projections, 2025, 2035, and 2040: AEOZO‘I4(Reference case); AEC2014 National Energy
Modeling System, run REF2014.D102413A. EVA: Energy Ventures Analysis, Inc., e- -mail from Anthony Petruzzo, January 17, 2014.
IHSGI IHS Gioballn5|ght 30-year U.S5. Economic Forecast (Lexington, MA, October 2013), il “fuman : Tugug, 01 T AP R A 0T
i s i Jo.0amry (subscription site). INFORUM: INFORUM AEOQ2012 Reference Case, Lift (Long-term Interindustry Forecasting Tool
Mode! (College Park MD, fanuary 2014), ik Ainfeeapeshannd sdv soeelme Appdale AT :m.. ICF: ICF International Integrated
Energy Outfook Q1 2074, ICF Integrated Planning Model (IPM) and Gas Market Model (GMM) (Farrfax VA, 1st Quarter 2014.

Table CP5. Comparisons of natural gas projections, 2025, 2035, and 2040: AEO2014 (Reference case): AEO02014 National Energy
Modeling System run REF2014 D102413A IHSGI: IHS Global Insight, 30-year U.S. Economic Forecast (Lexington, MA, October
2013), ki ceeedt s opnglvnd s 4t el ik dis s asn e (subscription site). EVA: Energy Ventures Analysis, tnc., e-mail
from Anthony Petruzzo January 17 2014 ICF: ICF Jnternatronal Integrated Energy Outlook Q1 2014, |CF Integrated Planning Model
(IPM) and Gas Market Model (GMM) (Fairfax, VA, 1st Quarter 2014, BP: BP, p.l.c., e- mall from MarkJ Flnley, January 17. 2014

ExxonMob|I ExxonMobr! 2014 The Outlaok for Energy: A View to 2040 (Irving, TX, 2013), he' o Afwecinmers ol S Moo
quilg iNFORUM INFORUM AEQ2012 Reference Case ert (Long-term Jntenndustry Forecastmg Tool) Model (College
Park MD January 2014) o infarumngiaend sdu fsaryices Jrgdats i il

Table CP6. Comparisons of petroieum and other liquids projectlons 2025 2035, and 2040: AEG2014 (Reference case): AEC2014
National Energy Modeling System, run REF2014.D102413A. BP: BP, p.|.c., e-mail from Mark J. Finley, January 17, 2014. EVA: Energy
Ventures Analysis, Inc., e-mail from Anthony Petruzzo, January 17, 2014. INFORUM: JNFORUM AEQ20712 Reference Case, Lift (Long-
term Interindustry Forecasting Tool) Mode! (College Park, MD, January 2014), ivin/7 i virh crvd ed fervinssdmeial e Al
aial. IEA (Current Pohcres Scenarlo) International Energy Agency, World Energy Outlook 2013 (Paris, France November 20‘!3)
LiftoeMAaveendnners Tarilaee /o _;_:m "_'"r” A weg Gz ol ExxonMobli ExxonMobil 2014 The Qutlook for Energy: A View to 2040
(Irvrng,TX 2013) o ;J_/f U B il mem Sl -t o, IHSGI: IHS Global Insight, 30-year ULS. Economic
Forecast (Lexington, MA, October 20‘[3) it i‘ N Aenan i e A bol-ing’ - lnfirs e oo (subscription site).
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Table CF7. Comparisons of coal projections, 2025, 2035, and 2040: AEQ2014 (Reference case): AEQ2074 Nationsl Energy
Moceling System, run REF2014.D702413A. EVA: Energy Ventures Anaiysis, Inc., e-mail frem Anthony Petruzzo, january 17, 2014.
iCF: ICF International Integrated Fnergy Outisok Q7 2014, ICF imegrated Planning Model (iPM} and Gas Market Model (GMM)
{Fairfax, VA, ist Quzrter 2C14. IHSGE: iHS Giobal insight, 3C-year U.S. Economic Forecast (Lexingtcn, MA, October 2013), Bl
eeeingnorn crgducty Asbal nsipht S i {subscription site), INFORUM: INFORUM AED2012 Reference Cass, Lift {(Long-
term Interindustry Forecasting Teoi) Mode! (Cailege Park, MD, January 2014, 12ty i ekl st deseyi g 1 el o
~omb IEA (Current Policies Scenario): International Energy Agency, World Energy Outicok 2073 (Paris, France, November 2013},
At denang £ Texbesn napdf stid13, vidik BP: BF, p.i.c., e-maii from Mark J. Finley, January 17. 2014.
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AC

ACP

AED
AEC2012
AED2013
AEO20°4
ARRA2009
AZNM
Bef

BP

BTL
BNSF
BWRs
Btu

BEA

Buls
CAFE
CAIR
CAMX
CBO
CBTL
ccs
CEUS
CFL

CHP
CMM
CNG
coL

CG;
CO.-ECR
CSAPR
CTL

DC

DG

DOE

DSi

E10

E15

E85

EIA
ESICA
EIEA2208
EISA2C07
EPACT2005
EPRi
EMM
EPA
EPACTZ0Q5
ESAI

£UR

EVA

FCC
FEMA
FFV

(1]

California Assembly Bill 32, the Global Warming Solutions.
Act of 2006

Alternating current
Alternative compliance payment
Annuai Energy Outiock
Annual Energy Cutlook 2012
Arnual Energy Cutiook 2013
Annuzi Energy Outiook 2014
American Recovery and Reinvestment Act of 2009
Arizona, New Mexico. ang Nevada
Biliion cubic feat
BP, n.ic.
Biomass-to-liquids
Burlington Northern Santa Fe
Boiling water reactors
British thermal units
Bureau of Economic Analysis
Biobutano! blends with 16% bicbuianol and 84% gasoline
Corpeorate average fuel economy
Clean Air Interstate Rule
WECC California
Congressicnal Budget Office
Coai- and biomass-to-liguids
Carborn cagture 2nd storage
Central ana Eastarn Unitad States
Cempact fluorescant lighting
Combsired heat and gower
Coal iarket Meduie
Compressed natural gas
Combired operating licensa
Carbon diaxide
Carbon dioxide-enhanced oil recovery
Cross-State Air Pollution Rule
Coal-to-liquids
Direct currant
Distributed generation
U.S. Department of Energy
2ry sorbent injection
Muoter gasoline blend containing up to 10 percent ethanol
Motor gasoline blend containing up to 15 percent ethano}
Motor fuel containing un to 85 percant ethanol
U.5. Energy Information Administration
Energy Savings and industrial Competitiveness Act of 2013
Energy imgprovement and Extension Act of 2008
Energy Independence and Security Act of 2007
Energy Policy Act of 2005
Eiectric Power Researcr Institute
lectricity Market Module
U.S. Environmental Brotection Agency
Energy Policy Act of 2005
Energy Security Anaivsis
Estimated uitimate recovery
Energy Ventures Analysis
Fluid cataiytic cracking
Federai Emergency Management Administration
Flex-fuel vehicle
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Hg

HPEDI

ICF

DM

iEA

EM

iGCC
tHSGI
INFCRUM

INPC
RAC
iTC
Kw
kwh
LCFS
LoV
LED
LFG
LEMIM
LNG
MACT
Mcf
MW
MW
MATS
MAM
Mg
NMbol/d
MMBtu
MRC
MAImt
MY
MSw
NAICS
NEMS
MERC
NGCC
NGPL
NGTDM
NHTSA
NiPA
NOX
NRT
O&M
QECD

Five gas desulfurization {scrubbers)
Federal Raiiroad Administration
Gallons

Gross domestic product
Gresnhouse gas

Gas-to-liquids

Gross venicle weight rating
Gigawatts

Heavy-duty vehicie

Hydrocarson gas iiquids

Maercury

High-pressure direct injection

ICF International, Incorporated
irdustrial Demand Meduie
international Energy Agency
international Energy Meduie
integrated gasification combined cycle
IHS Gisbal insight, Inc.

Interindustry Forecasting Project at the
Univarsity of Maryiand

tnsiitute for Nuclear Power Cperations

U.S. imported refiner acquisition cost
Investment tax credit

Kilowatt

Kilowatthours

Low Carbon Fue! Standard

Light-duty vehicie

Light-emitting dinde

Landfill gas

Liguid Fuels Marxet Module

viquefied naturai gas

Maximum achievable contro! technology
Thousand cubic feet

Megawatts

Megawatthours

Mercury and Air Toxics Standards
Macrosconomic Activity Module

Miles per galion

MiYion barrels per day

Miilion Britisia thermal units

Midwest Reliabiiity Organization

Miilion metric tons

Modse! year

Municipal solid waste

North American Industry Classificaticn Systam
National Energy Modeling Systern

North American Electric Reliability Corporation
Natura| gas combinea-cycle

Natural gas plant liquids

Natural Gas Transimission and Distribution Modula
National Highway Traffic Safety Administration
Nationa! income and Product Accounts
Nitrogen oxides

U.S. Nuclear Regulatory Commission
Operations and maintenance

Organizaticn for Economic Cooperation and Development

LA



LA2

| acronvms (continued

Oxford Economics Group

Office of Management and Budget
Organization of the Petroleum Exporting Countries
Petroleum Administration for Defense Districts
Personal computers

Production tax credit

Solar photovoltaic

Regional Greenhouse Gas Initiative

Renewable Fuels Module

Renewable fuel standard

Renewable portfolio standard

Research and development

ReliabilityFirst Corporation

RTO
SEER
SERC
SO,
SSA
SRVC
STEO
TRE
Tef
VMT
WECC
WTI
wWuUs

Regional Transmission Organization
Strategic Energy & Economic Research
SERC Reliability Corporation

Sulfur dioxide

Social Security Administration

Virginia, North Carolina, and Seuth Carolina
Short-Term Energy Outlook

Texas Reliability Entity

Trillion cubic feet

Vehicle miles traveled

Western Electricity Coordinating Council
West Texas Intermadiate

Western United States
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Appendix A
Reference case

Table A1, Total energy supply, disposition, and price summary
(quadrillion Btu per year, unless otherwise noted)

Referenca case Annual
Supply, dispositlon, and prices 2!?3"2'40
21 2012 2020 2025 2030 2035 2040 {percent)
Production
Crude oil and lease condensate ........... cccocv o 12.20 13.87 20.36 19.19 17.74 16.81 16.00 0.5%
Natural gas plant liguids .......... 3.11 3.21 354 3.84 398 4.08 3.89 G.8%
Dry naturalgas .............. 23.04 245G 29.73 32.57 35.19 36.89 38.37 1.6%
Coal'.....oeereee.. 2222 20.63 21.7¢ 22.38 2261 22.68 2261 3.3%
Nuclear f Uranium?... ......ccocvemveeveerreeeesieres s 8.26 8.05 B.15 8.15 8.18 8.23 8.49 0.2%
Hydropower ......... 3.1 287 2.8% 284 2.87 2.89 2.80 0.3%
Biomass®., 3.90 3.78 4.66 5.08 5.29 5.44 5.61 1.4%
Other renewable energy‘ 1.70 1.97 M 3.08 3.23 3.44 3.88 25%
Lo 0.80 0.41 .24 0.24 0.24 ¢.24 0.24 -2.0%
Total 78.35 79.15 9419 97.36 99.30 100.70 102.09 0.9%
Imports
Crude oil .. 18,52 18.57 13.15 13.7¢ 15.00 16.12 17.43 -0.2%
Petroleum and other !lquic!s‘ .................................. 524 4.28 4.24 4.20 4.08 4.00 3.83 -0.3%
Natural gas’. 58 A 2.38 2.04 2.01 2.06 228 -1.2%
Other |mports' 0.43 .36 0.17 0.16 0.12 0.11 010  -45%
Total 28.71 26.40 19.92 20.09 21.22 22.29 23.73 -0.4%
Exports
Petroleum and other liquids®.....................cccooeeene. 5.85 g.2¢8 6.30 6.48 .91 7.4C 7.70 0.7%
Natural gas™ 1.52 1,83 4.30 5.45 6.96 7.60 8.a9 5.9%
el e e st 2.75 3.22 313 3.3 255 3.81 379 0.6%
Total 10.22 11.14 13.73 15.24 17.42 18.81 18.58 2.0%
DiSCrepancy’ . e eeerrenseren 0.27 -0.61 0.35 024 017 -0.14 -0.07 --
Consumption
Petroieum and other liquids™ ...............ccoovevvenee. 3656 35,87 36.86 36.28 33,65 3537 35.35 L%
Naturai gas .. 24.91 26.20 27.65 2887 30.03 311 32.32 C.8%
Ceal®.... 1962 1734 1856 1903 1801 1882 1875 0.3%
Nuciear / ur uraniu 8.25 8.05 8.15 8.15 8.18 823 8.45 0.2%
Hydmpewer ................... Min 1a s et e cemmr e e e e s s ananeransen N 2.67 2.81 2,84 2.87 2.88 280 0.3%
BIOMass™ ... e et 2.60 2.53 3.3E 3.74 3.95 410 4.25 1.8%
Cther renewab e energy’ 1.70 1.97 am 3.08 323 3.44 3.88 2.5%
Other™® e 0.35 .39 0.34 0.36 0.35 0.2z 0.35 -0.4%
Total 97.11 95.02 100.73 10245 103.27 10428 106.31 0.4%
Prices (2012 dollars per unit)
Crude ol spot prices (dollars per barrel)
Brant. ... e o 11324 114185 8857 40895 11899 12077 44445 0.8%
West Texas lmermedrate .................................... 95.55 94.1 9457 108.98 116.99 12777 13846 1.4%
Natural gas at Hepry Hub {dollars per million Btu). 4.07 275 4.38 523 6.03 6.92 7.85 3%
Coal (aotiars per tor}
at the minemouth™® . . 4174 3884 4552 4867 5315 5637 5516 1.4%
Coal (doilars per rn'l‘mn Btu)
atthe mme-ro.nh“ 2.07 1.98 233 2.49 2.67 2.82 2.96 1.4%
Average end-use'” - 2.61 2.60 2.85 3.02 3.17 3.29 3.43 1.0%
Average electricity (oents per kl.owa‘:thaur) ........... 10.1 8.8 10.1 10.1 10.4 10.7 11.1 0.4%
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Table Al. Total energy supply, disposition, and price summary (continued)
(guadrillion Btu per year, uniess otherwise noted)

Reference case Annual
growth
Supply, disposition, and prices 20122040
201 2012 2020 2025 2030 2035 2040 {percent)

Prices (nominal dollars per unit)
Crude oil spot prices (dollars per barrel)
BSME ceeemeece e evcessmssensssssemrmereneeneee 111,26 11185 108,37 13425 16018  193.27 234.53 2.7%
West Texas Intermediate................c..ccnninine 94.86 84.12 107.11  131.78 157489 180.30 231.22 3.3%
Natural gas at Henry Hub {dollars per million Btu). 4.00 275 496 6.45 8.12 10.31 12.69 5.6%
Coal (dollars per ton)

at the MINBMOU™ ... srrreemer e 41,01 36.94 52.69 61.18 71.58 83.96 96.08 3.3%
Coal {dollars per million Btu)
at the minemouth® ___.. 2.04 1.98 2.63 3.07 3,50 4.21 491 2.3%

2.56 2.60 3.23 3.72 427 4,90 5.68 2.8%
9.9 9.8 11.5 12,5 14.0 16.0 18.5 2.3%

Average end-use" ...
Average electricity {cents par kilowatthour)

‘Includes waste coal.

*These valuss represent the energy cbtained 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.

JIncludes grid-connacted electricity from wood and wood waste; biomass, such as com, used for liquid fuels production; and non-eleciric energy demand from
wood. Refer to Table A17 for datails.

Yincludes grid-connected eleciricity from landfill gas; blogenic municipal waste; wind; photovoltaic and solar thermal sources; and non-electric energy from
renewable sources, such as aclive and pessive solar systama. Excludes eleciicity Imports uelng renawabla sources and nonmarketed renewable energy. See
Table A17 for zelectad nonmarketed residential and commencial renewable energy data.

nciudes non-biogenic municipal waste, liquld hydrogen, methanel, and some domestic inputs to refineries.

*Includes imports of finished petrolaum products, unfinished ails, alcohols, ethers, blending components, and renewable fuels such as ethanol.

’Inciudes imports of liquefied natural gas that are |ater re-exported.

"Includes coal, coal coke (nef), and eleciricity (net). Excludes imporis of fusl used in nuclear power plants.

*Includes crude oll, pefroleum products, ethanol, and bicdiesel.

Yincludes re-exported liquefied natural gas.

"Bajancing em. Includes unaccounted for supply, loszes, gains, and net storage withdrawals.

"Estimated consumption. inciudes petroleurm-derived fuels and non-petroleurn derived fuels, such as ethanol and biodiesel, and coal-based synthetic liqulds.
Patroleum coke, which is a solid, is included. Alsc included are natural gas plant liquids and crude oil consumed as a fuel. Refer to Table A17 for detailed
renewable liquid fuels consumption.

BExcludes coal converted to coal-based synthetic fiquids and natural gas.

“includes grid-connected electricity from wood and wood waste, non-slechic energy from wood, and biofuels heat and coproducts used in the production of
quthI! fuels, but excludas the energy content of the ligjuid fuels.

ncludes non-blogenic municipal waste, Bquid hydrogen, and net electricity imports.

*Includes reported prices for both open market and captive mines. Prices weighted by produciion, which differs from average minemouth prices published in
ElA data reports where [t is weighted by reparted sales.

"Prices weighted by consumption; weighted average excludes export free-alongside-ship (f.a.s.) prices.

Btu = Brifich thermal unit.

- == Not cable.
Notans : Totals may not equal sum of companents due to independent rounding. Data for 2011 end 2012 ara modal results and may differ from officlal EIA data
reports.

Sources: 2011 natural gas supply values: U.S. Energy Imformation Administration (EVA), Matural Gas Annual 2071, DOE/EIA-0131(2011) (Washington, DC,
December 2012). 2012 natural gas stépply values: EIA, Nafural Gas Monthly, DOE/EIA-0130(2013/08) (Washington, DG, June 2013). 2011 and 2012 coal
minemouth and delivered coal prices: EJA, Annual Coal Report 2012, DOE/EIA-0684(2012) (Washington, OC, December 2013). 2012 pefroleum supp values
and 2011 cude oil and lease condensate production: EIA, Petrofeum Slggé Annual 2012, DOEEIA-G340{2012)1 (Washington, DC, September 2013). Other
2011 petrclsum supply values: EIA, Pefroleum Su) Annual 2011, D IA—OMO(ZD‘I;&I {Washington, DC, August 20121)?. 2011 and 2012 crude oll spot
prices and natural gas spot price at Henry Hub: Thomson Reuters. Other 2011 and 2 coal valves: Quai Coal Report, October-December 2012,
DOE/EIA-0121(2012/4Q) (Washington, DC, March 2013). Cther 2011 and 2012 valuas: E\A, Monthly Energy Raviaw, DOE/EIA-0035(2013/08) (Washington, DC,
September 2013). Projectlons: ElA, AEQ2014 National Energy Modeling Systemn run REF2014.D102413A.
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Table A2. Energy consumption by sector and source
(quadriilion Btu per year, unless otherwise noted)

Reference case Annuat

. growth
Sector and source 2012.2040
2011 2012 2020 2025 2030 2035 2040 {percent}

Energy consumption
Residential

Propane...... ....cccomimmiinne e e 0.51 G.51 0.42 0.40 0.38 0.256 0.35 -1.3%
Kerosene ... 0.c2 0.01 0.00 0.c0 0.00 0.00 0.00 -2.5%
Distiliate fue' oil C.53 Q.54 C.46 0.41 0.37 0.34 0.31 1.7%

1.05 1.02 0.8¢ 0.82 0.75 0.70 0.66 -1.5%
482 426 4.56 4.50 443 432 4.21 0.0%
Renewable energy’ . 0.54 0.45 0.48 0.45 0.44 0.43 0.42 -0.3%
Electricity ... 4.85 4.68 4,84 5.00 5.21 5.41 5.65 0.7%

Delivered energy 11.28 10.42 10.74 10.77 10.83 10.86 10.84 0.2%

Natural gas ... i e

Electricity related 108888 ............ccoooeoe e 10.13 £.68 9.64 9.81 10.00 10.22 10.55 0.3%
Total 21,38 20.10 20.38 20.58 20.83 21.09 2148 C.2%
Commercial
Propane... N 0.15 0.15 0.8 0.16 .17 217 G.18 0.7%
Motor gasaol me’ 0.06 0.05 c.o4 0.G5 0.05 0.05 0.05 0.58%
Kerosene........... 0.00 0.00 0.00 0.00 c.00 0.60 0.0c 4.8%

Distillate fuel oil.. 042 0.40 G.40 £.38 (.38 0.37 0.37 -0.3%
Residuai fuel oil ... 0.05 0.04 C.08 0.08 0.08 0.08 0.08 2.4%
Patroiaum and other Iluums suntota 0.67 0.63 0.68 0.68 .67 0.67 0.68 0.2%

Natura! gas ......... oo vvnesinicceens 3.22 2.96 3.23 3.29 3.35 3.48 3.685 0.7%
Cosi .. 0.08 0.04 0.04 0.04 .04 0.04 0.04 C.0%
Renewable energy’ .................................. 0.11 0.13 0.13 0.13 0.13 0.13 0.13 0.0%
EIRCHCtY ..o e rrerr v 453 452 4.69 4.684 5.18 5.42 572 0.8%

Delivered energy............ 8.60 B.29 8.78 9.08 9.38 8.75 10.22 0.7%
Electricity related I0SS88 .........ccovcvieeec e s .46 532 8.34 9.69 2.64 10.24 10.68 0.5%

Total 18.05 17.61 18.12 18.77 19.32 19.99 20.88 0.6%

Industrial*

Liguefied petroleum gases and other® ................ 225 225 290 3.0 305 297 2.90 0.9%
Motor gasofing®........ceee e 528 0.26 0.30 0.3C C.30 828 0.29 C.4%
Distiltate fuel cil.. 1.24 1.20 1.40 1.41 1.41 1.41 1.42 0.6%
Res'duai fuet gil ....... ... £.13 8.10 0.14 .14 215 0.15 0.186 1.4%
Petrochemical feeustocks 0.88 0.75 1.27 1.52 1.62 1.62 1.59 27%
Other pefroleur® .......... 3.386 3.50 3.53 3.53 358 3.63 3.75 C.2%

Petroleum and other ligut 8.13 8.06 §.58 9.95 10.1¢ 10.08 10.10 0.8%
Nztura! gas .. rereree e 7.06 7.29 8.26 8.58 8.71% 8.78 8.87 0.7%
'\Ia'.ural-gas-to-quds heat and pcwer... ...... 0.00 3.00 0.0C 0.0C 0.0c 0.60 0.0C -
Lease and piant fuel”... 1.35 1.45 1.77 1.98 216 2.29 2.41 1.8%

Natura! gas subto:a!. 8.41 8.75 40.04 +0.58 1C.87 11.07 11.28 0.9%

Metaliurgical coat...........cceoeeeeeene TP 0.56 0.58 G.58 0.58 C.55 4.50 0.47 -0.5%
Omer industrial COal......occieeeeeere e 085 0.923 0.99 1.00 1.00 1.00 1.01 0.3%
Coal-to-liquids heat and power ..o 0.00 0.00 a.ce 2.0 2.0¢ 0.00 --
Net coai coke imports ............. . £.0t G.oc G.00 -0.01 -0.03 -£.05 -0.05 --

Coal subtotal... 1.53 148 1.57 1.57 1.52 1.45 1.64 0.1%
Biofuels heat and coprom_ms .............................. 0.46 0.52 0.76 0.79 C.79 0.79 G.79 1.5%
Renewable energy® w 1.49 1.48 1.74 1.88 2.07 2.1 2.28 1.6%
ERCHTICIHY .....ooeveeceerrviveere e cnscte e e 3.38 3.35 4,04 427 4.33 4.32 4.34 0.9%

Delivered anergy 23.40 23.63 27.711 28.05 29.62 29.84 30.22 0.9%
Electricity related 108ses ..., 7.08 8.91 8.05 8.35 B33 8.18 8.10 0.6%

Total 30.46 30.54 35.76 37.43 37.94 38.00 38.33 0.8%
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A-4

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

Reference case m
Sector and source 20122040
2011 €012 2020 2025 2030 2035 2040 {percant)
Transportation
Propane.........c.commmemrneeesinmmeess s st s namssinns 0.05 0.05 0.05 0.05 0.06 0.06 0.07 1.1%
Motor gasoline®. 16.37 16.33 15.00 13.69 12,68 12.24 12.09 -1.1%
of which: E85%...... 0.00 0.0 0.19 0.38 0.46 0.43 0.33 11.9%
Jet fuel™ ... 3.0 3.00 3.08 3.14 3.20 3.24 3.28 0.3%
Distillate fuel o™ .. 6.04 582 6.70 7.04 7.25 7.44 7.54 0.9%
Residual fual oll .. 0.78 0.58 0.58 0.59 0.58 0.60 0.80 0.2%
Other petmleum ........ 0.186 0,15 0.16 0.15 0.15 0.16 0.15 0.1%
Pefroleum and other IIqUIds sublotal ................. 26.40 25.93 2555 24.66 2394 23,73 23.73 -0.3%
Pipeline fuel natural gas .. R . 0.70 0.73 0.74 0.76 0.82 0.83 0.85 0.5%
Compressed / Ilquefed naturai gas 0.04 0.04 0.08 0.14 0.28 0.48 0.86 11.3%
Liquid hydrogen ... 0.00 0,00 0.00 0.00 0.00 0.00 0.00 --
Elegtricity ... 0.02 0.02 0.03 0.04 0.04 0.05 D.08 3.6%
Deliverad snergy 27.16 26.72 26.40 25.60 25.08 25.10 25.50 0.2%
Electricity related losses ..o 0.05 0.05 0.06 0.07 0.08 0.10 0.12 3.2%
Total 27.21 26.77 26.47 25.67 2517 25,20 25.62 0.2%
Delivered energy consumption for all sectors
Liquefied petroteum gases and other® ..o 2.95 2.96 3.563 367 3.65 3.56 3.48 0.6%
Motor gasaline?.. v - 16.67 16.64 15.34 14.04 13.04 12.89 12.44 -1.0%
of which: ESS’ 0.00 0.01 0.18 0.38 0.48 0.43 0.33 11.9%
Jet fuel™..... 3.01 3.00 3.08 3.14 3.20 3.24 3.28 0.3%
Kerosene.... 0.03 0.01 0.01 0.01 0.01 0.01 0.01 0.8%
Distillate fuel of 8.23 7.593 8.95 9.24 941 9.56 8,63 0.7%
Residual fuel cil 0.97 0.72 0.80 0.81 0.82 0.82 0.83 0.5%
Petrochemical feedstocks... 0.88 0.75 1.27 1.52 1.62 1.82 1.58 27%
Other petraleum™ ..........cc.cccoievms 3.52 3.84 3.70 368 3.73 3.78 3.89 0.2%
Patroleum and other liquids subtotal.. 35.25 35.64 36.68 36.10 35.47 35.18 3517 0.0%
Matural gas .. 15.14 14.56 16.14 16.52 168,77 17.07 17.59 0.7%
Natural-gas-to-llqmds heat and power. 0.00 0.00 0.00 0,00 0.00 0.00 0.00 --
Leass and plant fusl”. - 1.35 1.45 1.77 1.88 2,16 2.29 241 1.8%
Pipsline fuel natural gas 0,70 0.73 0.74 0,76 0.82 0.83 0,85 0.5%
Natural gas subtotal... 17.18 16.74 18.65 19.28 19.75 20.19 20.84 0.8%
Metallurgical coal ... 0.56 0.55 0.58 0.58 0.55 0.50 0.47 -0.5%
Other coal .. 1.01 0.98 1.03 1.04 1.04 1.04 1.05 0.3%
Coal-lo-hqu:ds haat and power 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Net coal coke imports ... 0.01 0.00 0.00 -0.01 -0.03 -0.05 -0.05 --
Coal subtotal... 1.59 1.53 1.61 1.62 1.56 1.50 1.48 0.1%
Biofuels heat and ooproducts 0.46 0.52 0.76 0.79 0.79 0.79 0.78 1.5%
Renewable energy™ . 214 2.08 233 247 2.58 270 283 1.1%
Liquid hydrogen ... 6.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Electricity ... 12.79 12,58 13.60 14.26 14,76 15.20 15.77 0.8%
Delivered energy 70.42 69.07 73.63 74.50 74.91 75.56 76.88 0.4%
Electricity related Iosses .............cvmniireieenes 26.69 25.95 27.10 27.95 28.35 28.73 2943 0.5%
Total 97.11 8502 100.73 10245 103.27 104.28 106.31 0.4%
Electric power“
Digfillate fuel oil . 0.06 0.05 0.09 0.09 0.09 0.09 0.09 1.8%
Residual fuel 0l| 0.25 0.13 0.09 0.09 0.09 0.10 0.10 2.1%
Patrolaum and other Ilqmda subtotal ................. 0.32 0.23 0.18 0.18 0.18 0.18 0.19 -0.8%
Natural gas .. 7.72 5.48 8.00 2.89 10.28 10.81 1148 0.7%
Steam coal........ 18.03 15.82 16.95 17.41 17.44 17.32 17.27 0.3%
Nuclear / uranium™ 8.26 8.05 8.15 B.18 8.18 8.23 8.49 0.2%
Renewable energy 4.80 4.59 6.08 6.42 6.68 6.95 7.44 1.7%
Nen-biegenic mumcrpal waste 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.0%
Electricity imports.... 0.13 0.186 0.11 0.12 0.12 0.10 0.12 -1.1%
Total 39.49 38.53 40.70 42.21 4312 43.92 45.20 0.6%
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Table A2. Energy consumption by sector and source (continuned)
{quadrillion Btu per year, unless otherwise noted)

Referonce case Amahi
Sector and source 20912_2040
2011 2012 2020 2025 2030 2035 2040 (percant)

Total energy consumption

Liguefied petrolecm gases and other®................ 2,95 296 3.53 3.67 3.65 3.56 3.49 0.6%
Motor gasoiirez...................... 16.67 16.64 15.34 14.04 13.04 12.58 12.44 -1.0%
of which: E85%.... 0.00 0.01 0.1g c.38 0.46 0.43 033  11.8%
Jatfuel™ ... 3.0 3.00 3.08 3.14 3.20 3.24 3.28 0.3%
Kerosere ... 0.03 0.01 0.01 0.01 c.01 0.01 0.0 0.9%
Distiliate fue! oil. 8.2¢ 7.98 6,03 .33 9.50 9.64 9.72 C.7%
Residual fuel i ... 1.22 0,80 c.89 .80 0.91 .92 0.83 C.1%

Petrocnemical feedstocks.. .. c.83 0.75 1,27 1.82 1.82 1.62 1.88 2.7%

Other petroieum“. 3.52 364 3.70 3.68 3.73 3.78 3.59 0.2%

Petroieumn and other liouids subtotal .. 36,56 36.87 36.86 36.28 35.65 35.37 2535 -0.1%
NatUral 988 .ovvvverririee e s 22.86 2402 25,14 26.22 27.05 27.97 29.07 C.7%
Natural-gas-to-iguids heat and power 0.00 0.00 C.00 C.00 G.00 0.20 0.00 --
Lease and plant fuel™ ... oo .35 1.45 1.77 1.9% 2.1 2.26 2.41 1.8%

P’peline fuel naturai gas
Naturs! gas subtotal ..
Metaliurgical coal .

0,70 0.73 0.74 C.78 0.82 C.83 £.85 0.5%
2491 26.20 2785 28.87 30.03 311G 3232 0.8%

0.56 0.55 0.58 .58 4.55 0.50 0.47 -0.5%
Other eoal ..o v 18.05 16,79 17.88 18.45 18.49 18.36 18.32 0.3%
Coal-te-liquids heat and power....... 000 0.00 0.00 C.00 0.60 0.00 c.0c --
Net coai coke imoens.... . C.01 0.00 0.00 -0.01 -0.C3 -0.05 -0.05 --

Coal subtotal............. 18.62 17.34 18.56 16.03 18.01 18.82 18.75 G.3%
Nuclear / urentum™......... .. 828 8.05 8.15 8.15 8.18 8.23 8.45 0.2%
Biofuels heat and copraducts 0.48 G.52 076 078 0.79 0.78 c.78 1.5%
Renewabie energy™ ... £.885 €.55 8.40 8.88 9.26 8.65 10.27 1.6%
Liquid hydrogen ........... 0.00 0.60 0.00 .00 0.00 0.00 400 --
Non-biogenic municipai waste...... 0.23 0.23 £.23 0.23 3.23 0.23 0.23 0.0%
Electricity Imports..... ..o i 3.13 0.18 0.11 .12 012 9.10 0.12 -1.1%

Total . " 97.11 85.02 100.73 10245 103.27 104.28 106.31 0.4%
Energy use and related statistics

Deliverad @nergy use.........cvvr coeeeeeeeieeeecns 70.42 68.07 73.83 74.50 7481 75.66 76.88 0.4%

Total energy use............. R 8711 95,02 100.73 10245 10327 104.28 10631 0.4%

Ethano! consumed in motor gasoline and EB5 ..... 1.08 1.08 1.22 1.26 1.25 1.25 1.28 0.6%
Population (miflions) ... 312.32 314.58 33447 24588 359,03 37018  380.53 0.7%
Gross comastic product (bilficn 2005 dollars)...... 13,208 13893 18.753 18,786 21,138 23,751 25670 2.4%
Carbon dioxide emissicns (million metric tors)..... 64981 528689 54758 552682 55269 55457 550801 0.2%

"includes woed used for resldential heating. See Table A4 andicr Tabie A17 for estimates of nonmarketed renewable epergy consumpiion for geothermat heat
pumps, soiar thermal water heating. and slectricity generation from wind and soiar photovaltaic scurces,

“inciudes ethano! and ethers blended into gasoiine.

Exdciudes ethanc!. Inciudes commercial sector consumption of wood and wood waste, fendfl gas, municipal vsaste, and other biomass for combined heat and
power. Ses Table AS andier Tabie A7 for esimates of nenmarketed repewsble energy consumption for solar thermal water heating and electriclty generatior:
from wind and sciar photovoltaic sources. .
includes energy for combined nest and power plants that have a nen—reguietory status, ant smail cn-site generating systems,
*inciudes ethane, natural gasoline, and refinery olefins.
:incluces petroletm coke. asphalt, road oii. lubricants, stil pas. and miscellaneous petroleum products.
Represents natural gas used in well, 7ieid, and lesse operations. in netural gas processing plant macrinery, and %or iquefaction in export facliiies,

'in_gﬂudes consumption. of energy produced from hydroelectric, wood and wood waste, municpal wasie, 2nd cther biomass sources. Excludes ethanol In motor
gasoiine.

*E85 refers to a blend of 85 percen: einanc’ {renewable) and 15 percent motor gasa[ine (nonrenewable). To atdress cold starting issues, the pefcentage of
ethanel varies seasonally. The anrual average ethanc! content of 74 percent is used for this farecast.

“includes only kerosane type.

"Diese! fue! for on- and o road use.

Includes aviation gasciine and lubricants, ,

:'Includs avizlior gasoilne, petrolaum coke, asphatt, road oil, lubricanis, s§ili gas, and miscellanecus pelroleum products.

“Inciudes slactricity generated for sale to the grid and for own use from renewable sources, and non-eiectric energy from rerewable sources, Excludes ethana!
and normarketed renewable energy consumpton for geotharmal heat pumps, buildings photovoltaic systems. ana solar thermal water heaters,

:’Inciudes consumplion of energy by electricity-only and combined heat and power plants that have a regulatory staws.

These values represer:! the energy obtained from uranium when it is usad In light warer reactors. The tota energy content of uranium is much larger, but
slt?_rnativa processes are required to take edvantage of i.
includes conventional hydreslecric. gecthermat, vood and wood \waste, biogenic municipal wasts, other blomass, wind. photovoltaic, ang solar thermai
scurces. Exciudes net elactriclty imports.
®includes conventionz: hydroeisciric, geothermal, wond and wood wasie, bioganic municipal waste, other blomass, wind, photovoltale, and soiar thermal
scurces, Exciudes ethanol, net electricity imports. ard normarketed renevsable enesgy coneumption for geothermai heat pumps, buildings chotovoitale systems.
and sclar therma' water heaters.

B = Britlsh thermaf unit.

- = = Not appiicable, ]

Note: inciudes estimatea consurnption for petroleum and other dquids. Totals may not equal sum of compaonents due to independent rounding. Data for 20114
and 2012 are mcgel results and may differ frem officlal E/A data reports.

Sources: 2011 and 2012 consumption based on: U.S. Energy Information Administratior {EIAY, Monihly Energy Review. DOEEA-0035/201 3:08)
{Wasnington, DG, September Z013). 2011 and 2212 popuiiation and gross demestic product: (HS Glebal Insight industry and Empioyment medes, Llay 2013,
2011 ang 2012 carkon dioxide emissions and emission factors: ElA Monthly Energy Review. DOE/EIA-D035(2013/08) (Washington, DC, September 2013)
Projections: EiA, AEO20%4 Nationa: Erergy Modeling System run REF2014.0102413A.
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Table A3. Energy prices by sector and source
(2012 dollars per million Btu, unless otherwise noted)

Reference case Annual

growth
Sector and source 2012-2040
2011 012 2020 2025 2030 2035 2040 {percent)

Residential
Propane... 25.28 24,12 23.79 24.88 26.76 26.84 27.64 0.8%
Distillate fuel oiI 26.93 27.30 2467 26.95 28.60 30.57 32.64 0.6%
Natural gas .. . 10,93 10.45 11.59 12.48 13.50 14,61 15.98 1.5%
EISCICHY -...covvecenc e ettt rsmssssmare s smia i 34.95 34.83 36.16 36.14 36.98 37.82 38.83 0.4%
Commarcial
PIOPANE _......coimiinisimrrnnee e st 22.20 20.75 20.33 21.66 22.79 24,14 2517 0.7%
Disfillate fuel ail... 26.43 26.81 21.77 24.01 25.66 27.69 29.72 0.4%
Residual fuel oil .. 19.41 22.84 14.40 16.13 17.92 19.36 20,99 0.3%
Natural gas............ccccevermrienrcnene . 8.96 8.11 8.49 10.29 11.19 11,95 13.08 1.7%
EleCACHY .........ooimiemmrere s e sesionse s 30,53 28.55 30.80 30.55 31.26 31,98 33.01 0.4%
Industrial’
Propane....... 2263 21.09 20.64 22.06 23.27 24,73 25.84 0.7%
Distfillate fuel oil 27.04 27.41 2222 24.45 26.11 27.97 29.92 0.3%
Residual fuel oi " 1817 20.90 14.88 16.65 18.28 19.79 21.48 0.1%
Natural gas' 5.00 377 5.79 6.32 6.99 7.76 8.59 3.0%
Metallurgical coal.......cceev et 713 7.25 8.43 B.95 9.51 9.93 10.20 1.2%

Other industrial coal . 3.3 3.24 3.59 373 3.88 4.03 4,19 0.8%
Coal to liguids...... . -- -- -- -- - -- - -

(=TT 1y e TS 20.35 19.50 20.77 21.08 21.99 22.91 24.05 0.8%
Transportaﬁon

PIOPENE v e et i 26.29 2514 24.85 2592 26.81 28.01 28.82 0.5%

E85”... 44,13 35.06 25.681 27.53 27.91 30.68 35.49 0.0%

Motor gasoilna 30.32 30.68 25.59 27.37 28.54 30.40 32.67 0.2%

Jot fuel®_... 23.02 22.99 19.47 21.66 23.71 25.83 28.07 0.7%

28.37 28.80 26.80 20.02 30.68 32.60 3453 0.7%
18.05 20.07 12.46 14.16 15.50 16.94 18.55 -0.3%
15.90 14.684 15.62 15.57 16.63 18.09 19.67 1.1%
34.00 31.43 29.36 30.08 31.68 32.85 34.19 0.3%

Diesel fuel (d|shllate fuel m:)‘
Residual fuel oil .. .
Natural gas’.....

Electricity .....

Electric power®
Distiflate fuel Oil......cc e 23,79 24.12 20.66 22.94 24 65 26.68 28.81 0.6%
Residual fuel oil .. 16.94 20.68 13.86 15.59 17.14 18.74 2042 0.0%
Naturaigas...... . 4.88 3.44 5.07 5.76 6.49 7.29 8.18 3.1%
Steam coal....... e 242 2.39 2.61 297 2.93 3.05 3.18 1.0%

Average price to all users’
Propane 2439 23.24 22.54 23.68 24.66 25.89 26.79 0.5%

25— 44,13 35.08 25.61 27.53 271 30.88 35.49 0.0%
Motor gasollne 30.18 30.44 25.58 27.37 28.53 30.40 32.687 0.3%
Jetfuel®............ 23.02 2298 19.47 21.96 2371 25.83 28.07 0.7%

Distillate fusl oil L 27.95 28.36 25,70 27.98 29867 31.58 33.54 0.6%
Resgidual fuel oil.......cccoreme i 17.80 20.41 13.16 14.88 16,32 17.79 19.42 -0.2%
NatUral gas ... v e 6.83 5.38 7.09 772 8.49 8.33 10.28 2.4%
Metallurgical coal 7.13 7.28 8.43 8.85 9.51 9.93 10.20 1.2%

Other coal.........ccococsiininiininns 248 2.44 267 2.83 2,98 311 3.25 1.0%
Coal to liquids ........oeoeemeeeennne - -- -- -- -- -- -- -- --
[ (=Tt Lo OO 28.52 28.85 28.72 29.67 30.56 31.48 32.83 0.4%

Non-renewable energy expenditures by

sector (bllllon 2012 dollars)
Residantial... 249.86 234,06 24925 258.12 27282 287.79 306,56 1.0%

Commercial............ 183.94 17325 189.44 20039 215981 23266 28538 1.4%
Industrial®.... 23259 21375 279458 31589 34302 36543 380.91 2.2%
Transportailon 757.76  755.09 632.05 653,92 66767 71127 77291 0.1%
Total non-renewableexpendltures . 142414 1,376.15 1,350.18 1,428.32 1,49943 1,597.14 1,725.77 0.8%
Transportation renewable expenditures.............. 0.12 0.50 4.89 10.863 12.96 13.30 11.80 11.9%
Total expenditures 1,424.26 1,376.66 1,355.07 1,438.85 1,612.39 1,61044 1,737.56 0.8%

U.S. Energy Information Administration | Annual Energy Outlook 2014



Table A3. Ensrgy prices by sector and source (continued)
{nominal dollars per miiiion Btu, unless otherwise noted)

Reference case Annual
Sector and source 23;:23‘40
2011 M2 2020 2025 2030 2035 2040 (percent}
Residential
Propang ... e srs st 24.83 24.12 26.54 30.63 34.67 3068 45.83 2.3%
Distillate fuel oil... 25.45 27.30 27.94 33.19 38.50 45.53 54,12 2.5%
Natural gas.............. 10.79 10.46 13.13 16.37 18.18 2175 26.48 3.4%
Electricity .....ocooveees e 34.34 34.83 40.94 44,52 49,78 56.32 64.32 2.2%
Commaercial
Propane.......cu e 21.81 20.75 23.02 26.68 30.68 35.55 4174 2.5%
Distillate fuel 25.97 28.81 2456 28.57 34.54 41.24 4527 2.2%
Residual fuel cil .. 10,07 2284 16.31 18.87 2412 28.84 34.80 1.5%
Natural gas....... B.8C B.11 10.75 12,67 15.07 17.82 2168 6%
ElBCticity ..o oereserne e 30.00 26,85 34.88 37.63 4208 47.64 54,73 2.2%
Industrial’
PrOPaNe ..ot e e 22.24 21.08 2338 2718 31.32 36.84 4283 2.6%
Distiliate fues ofl...........c.cceo oo, U 25.55 Z27.41 2517 3092 35.15 41.66 40.61 2.1%
Residual fuel oil ., 18.84 25.90 18.85 2051 2452 2547 35881 1.9%
Natural gas?®......... 300 3.77 6.56 7.79 8.41 14.55 14.25 4.9%
Metallurgical coal..... .................... 7.01 7.25 9.55 11.03 12.84 14.80 16.91 3.1%
Other industrial coal. ..........cu..... 3.256 324 4.07 4,58 523 6.00 6.95 2.8%
Coal to liquids......... -- -- -- -- -- -- -- --
El Y ....cvovrerervciecricces e eee et 16,92 19.50 2352 25.98 2560 34.13 39.88 2.6%
Transportation
PIODANE ..o it esee s s eees 25.83 25,74 28.14 34.83 35.00 4471 47.7S 2.3%
EBE ettt e emn s e aee e e ren 43.36 35.08 28,00 3282 37.57 45.55 58.85 *.9%
Motor gasoling®.............ocoooveeive v eees e 28.79 30.68 28.98 33.72 38.42 45,28 54.17 Z2.1%
Jetfusl®. ..o, 22.81 22 52 2206 27.05 31.81 38.47 48.53 2.5%
Diesel fuel (distilate fuel oil)®. i 27.87 28.8C 3C.35 35.75 41.30 48.56 57.25 25%
Residua! fuel oil ......o.o.overir e e 17.73 20.07 14.11 17.44 2086 2523 30.76 1.5%
Natural gas’...... 16.62 14.64 17.€9 19.18 2238 26.95 3281 2.9%
EISCHCItY ..ot 33.40 31.43 33.82 37.07 42,85 48.63 56.68 2.1%
Electric power®
Distillate fuel oil............cc.ccvvveeeee e, 23.37 2412 23.4C 28.26 3218 38.74 4777 2.5%
Residual fuel oil ... 15.67 2¢.68 15.70 16.21 23.98 2792 33.88 1.8%
Natural gas ....... 4.80 344 575 7.08 B.74 10.85 1352 5.0%
Steam coal.........cociiiee e 238 239 2.58 3.42 3.54 4,54 525 2.9%
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Table A3. Energy prices by sector and source (continued)
(nominal dollars per million Btu, unless otherwise noted)

Reference case Annual

growth
Sector and source 20122040
2011 2012 2020 2025 2030 2035 2040 {porcent)

Average price to all users®
PrOPENG ....cociiiimiimmiis i isss s snsessessssns 23.96 23.24 2553 28.17 33.20 38.55 44.42 2.3%

EB5...oeeerenrrreers e st 43.38 35.08 29.00 33.92 37.587 45.69 58.85 1.9%
Motor gasoline®.. 29.66 30.44 2898 337N 38.41 4528 5417 2.1%
JEEFUBI. e 2261 2299 22.06 27.05 31.91 38.47 46.53 2.5%
Distillate fuel oil..........ccomninainenecas 2748 28.36 29.11 3446 39.94 47.04 55.61 24%
Residual fusl olf . 17.49 20.41 14.90 18.32 21.97 26.49 32.20 1.6%
Naturai gas........... 8.71 5.38 8.04 8.51 11.43 13.80 17.22 4.2%
Metallurgical coal ..... 7.0 7.25 9.55 11.03 12.81 14.80 16.91 3.1%
Other coal.......... 243 2.44 303 3.49 4.02 4,63 5.39 2.9%
Goal to liquids ..o . o -- -- -- -- - -- --
ElOCRCIY voevviareee e 28,01 28.85 33.66 36.55 41.13 45.80 54.11 2.3%

Non-renewable energy expenditures by
sector (billion nominal dollars)
RESIAENGAL.......overreseececceeeerccsssrncsesesmseameremeeme 24547 23406 28230 31784 36727 42863 508.27 2.8%

Commercial. 180,72 173.25 21456 246.83 29085 346.52 423.44 3.2%
Industrial’.... ... 29852 21375 318650 38511 461.77 54427 648.12 4.0%
Transportabion. ... e 74451 75509 71587 80547 B898.80 1,059.37 1,281.47 1.9%

Total non-renewable expenditures.... | 139923 137615 152023 1,750.34 201849 237879 2,861.30  28%
Transportation renewable expenditures.............. 0.12 0.50 5.54 12.97 17.45 19.81 19.56 14.0%
Total expenditures 1,390.35 1,376,868 1,634.77 1,772.32 2,035.94 2,396.59 2,880.86  2.7%

‘Includes energy for combined heat and power plants that have a non-regulatory status, and small on-site generating systems.

2Excludes use for lease and plant fusl.

3EBS refers to a blend of 85 percent ethanol (renewable) and 15 percent motor gasaline {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 welghted-average price for all grades, Inciudes Federal, State and local taxes.

‘Kerosene-type jet fuel. includes Federal and State taxes while excluding county and local taxes.

“Diesel fuel for on-road use. Includes Federal and State taxes while excluding county and local taxes.

"Natural gas used as fuel in motor vehicles, trains, and ships. Price includes estimated motor vehicle fuel taxes and eslimated dispensing costs or charges.

fincludes electricity-only and combined heat and power planis that have a regulatory status.

*Weighted averages of end-use fuel prices are derived from the prices shown in each sector and the cerraspending sectoral consumption.

Btu = British thermal unit,

- =~ = Not applicable.

Note: Data for 2011 and 2012 are model results and may differ from officlal EIA data reports.

Sources: 2011 and 2012 prices for motor gasoline, distillate fuel ol!, and jet fuel are based on prices in the LS. Energy Information Administration (EIA),
Petroleurn Marketing Monthly, DOEIEIA—DSSD(Z% 3/08) (Washington, DC, August 2013). 2011 residential, commercial, and industrial natural gas delivered prices:
ElA, Natural Gas Annual 2011, DOE/EIA-0131{2011) {Washingion, DC, December 2012). 2012 resldential, commercial, and industrial natural gas defivered
prices: ElA, Natural Gas Monthly, DOE/EIA-0130(2013/06) (Washington, DC, June 2013). 2011 transportation sector nafural gas delivered prices are based on:
ElA, Natural Gas Annual 2011, DOE/EIA-D131(2011) (Washington, DC, December 2012) and estimated State taxes, Federal taxes, and dispensing costs or
ms. 2012 transportation sactor natural fm delivered prices are mode} reaults. 2011 and 2012 electric power sector diatillate and residual fuel oll prices: EIA,

ly Energy Review, DOE/EIA-0035{2013/08) (Washingion, DC, September 2013). 2011 and 2012 eleclric power sector natural gas prices: EIA, Electric
Power Monthly, DOE/E|IA-0226, April 2012 and April 2013, Table 4.2, and EIA, Sfate Energy Date R 2011, DOEEIA-0214(2011) (Washington, DC, June
2013), 2011 and 2012 coal prices based on: ElA, Quarfery Coa! Repori, October-December 2012, DOEEIA-0121(201 2/4Q) (Washington, DG, March 2013} and
EiA, AEQ2014 National Energy Modeling System run REF2014.0102413A. 2011 and 2012 electricity prices: EIA, Monthly Energy Review, DOE/EIA-
D035(2013/09) (Washington, DC, September 2013). 2011 and 2012 £85 prices derived from monthly prices in the Ciean Cities Altemative Fuel Price Report.
Projections: ElA, AEO2014 National Energy Modeling System run REF2014.D102413A,
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Table A4. ResiGential sector key indicators 2nd consumption
(quadrillion Btu per year, unless otherwise noted)

Reference case Anruai
Key indlcators and consumption 231?;?40
2011 2012 2020 2025 2030 2035 2040 (percent)
Key indicators
Households {millions)
Single~family ............ccoomeriicnnireeenn, 78.99 79.28 85.71 88.73 93.56 96.99 100.37 0.8%
MUBFBMEY .. e cener s 28.13 28,24 30.55 32.18 33.98 35.82 37.81 1.0%
Mobile BomBS ..o e 6.58 €.41 570 5.46 5.28 5.14 5203 -0.9%
L TS S 14370 11383 121.86 127.38 132.83 137.95 143.01 0.8%
Average house square foofage...........coemenni. 1,662 1,670 1,736 1,771 1,802 1,831 1,858 0.4%
Energy intensity
{miltion Btu per household}
Delivered snergy consumption .......eeeveeee v 98.0 61.5 881 845 81.5 78.7 76.5 6%
Total energy CONSUMPTON ... e cerevens 188.2 176.4 167.1 161.6 156.8 152.8 150.2 -0.6%
({thousand Btu per square foot}
Delivered energy consumpton ... e 59.6 54.8 50.7 47.8 45.2 43.0 412 -1.0%
Total energy ConsUMPHon .. e 113.2 105.8 96.3 912 87.0 83.5 80.9 -1.0%
Delivered energy consumption by fuel
Purchased eiectricity
Space Neating.........c.ccovvvecemcrerr e e e C.37 5.28 0.35 0.38 0.34 0.33 0.32 0.4%
Space cooling .. 0.83 .85 0.69 0.98 1.07 1.18 1.25 1.4%
Water heating .. 0.44 0.45 0.47 0.49 0.60 0.5¢ 0.51 0.5%
Refrigeraticn ... .38 0.38 0.28 0.38 C.38 0.4C 0.41 0.3%
Cooking .... .11 C.11 0.12 0.12 G.13 3.1 0.15 1.1%
Cicthes aryers.. .20 c.2¢ c.21 0.22 2.23 C.24 g.25 0.8%
Freezers ....... o.o8 0.08 0.C8 G.03 G.08 c.08 C.08 -0.1%
[ 31 1ol O C.64 G54 0.44 0.3g c.38 0.30 0.28 -2.9%
Clotres washers'................... 0.03 0.03 G.03 c.02 Q.02 G.02 c.c2 -1.2%
Dishwashars'... ............ $.10 0.1C c.1¢ 0.10 8.10 0.1 C.12 0.6%
Televisions and retated eguipment® ................ G.33 0.33 c.33 £.33 0.35 0.37 c.3¢ C.5%
Computers and related equipment® ... oo 0.13 8,12 0.10 0.08 5.07 0.06 0.05 -3.0%
Fursase fans and boiler circuatian pumps ......... g.12 0.09 0.12 0.12 0.12 312 0.12 0.8%
Other USes®............ccoovvieeeecerr st e 1.14 1.52 1.24 1.34 1.46 1.58 1.70 1.9%
Delivered energy... . 4.85 4.89 4.84 5.00 5.21 5.41 5.85 C.7%
Natural gas
Space heating.......cccovreeeierceerccee 3.09 2.51 2.82 278 2.69 2,62 2.54 0.0%
Space cooling .. 0.02 0.02 0.02 0.02 0.02 0,02 0.02 -£.6%
Water heating .. 1.20 1.22 1.21 1.22 1.22 1.18 1.16 -0.2%
CookiNG ......cooovee et 0.21 0.21 0.2 0.21 0.21 0.22 0.22 C.2%
Clothes dryers.........c.cccceiiiminnisisinsrec e 0.05 €.05 0.0& 0.06 0.06 b.06 0.08 C.7%
Other uses®........cocorveocieecees e . 0.25 0.25 0.24 0.23 0.22 0.22 0.21 -0.6%
Delivered energy........ . 4,82 4.2¢ 4.56 4.50 4.43 4.32 4.1 0.0%
Distillate fuel oil
Space heafing........coovvve e 3.46 0.44 042 0.38 0.34 0.31 c.28 -1.5%
Water heating ... 0.06 0.06 0.03 C.G 0.02 0.02 0.02 4 4%
Other USEE®. ...t 0.01 0.01 0.0 0.01 0.01 0.01 0.01 -0.6%
Delivered energy 0.53 0.51 0.46 0.4 0.37 0.34 0.31 1.7%
Propane
Space Reating......cccoccevee e s 0.37 C.37 0.30 0.28 0.28 0.25 0.24 -1.6%
Watar heating ...o.oceevcveeeceie e 0.07 0.07 0.05 .04 0.04 0.03 G.c3 -3.3%
COOKING ..ot s ire e 0.03 0.03 0.03 0.53 0.02 0.02 0.02 -0.9%
Other uses®.......... 0.04 0.04 0.05 0.5 0.05 .06 0.06 1.5%
Dellverad energy....coumismmmrrseresmssesssmsimees 0.51 6.51 0.42 0.40 0.38 0.36 0.35 -1.3%
Marketed renewables (wood)” ...........occo.ccenenr . 0.54 0.45 0.46 0.45 0.44 043 C.42 £.3%
KBIGSBIE ..ot e 0.02 0.01 0.00 0.2C 0.00 0.00 0.00 -2.5%
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Table A4. Residential sector key indicators and consumption (continued)
{(quadrillion Btu per year, unless otherwise noted)

Reference case Annual

growth
Key Indlcators and consumption 2012-2040
2011 2012 2020 2025 2030 2035 2040 {percent)

Delivered energy consumption by end use

Space heating.... 4.84 4.07 436 4.22 4.09 3.05 3.81 0.2%
Space cooling ... 0.85 0.88 0.91 1.00 1.09 1.18 1.27 1.3%
Water heating ... 1.77 1.79 1.77 1.78 1.78 1.74 1.7 0.2%
Refrigeration ...... 0.38 0.38 0.38 0.38 0.38 0.40 0.41 0.3%
Cocking ........ 0.34 0.34 0.35 0.36 0.37 0.38 0.39 0.4%
Glothes dryers 0.25 0.25 0.27 0.28 0.29 0.30 0.31 0.8%
Freazers 0.08 0.08 0,08 0.08 0.08 0.08 0.08 -0.1%
[T 13147 0.64 0.684 0.44 0.39 0.35 0.30 0.28 -2.9%
Ciothes washers' 0.03 0.03 0.03 0.02 0.02 D.02 0.02 -1.2%
Dishwashers’......... 0.10 0.10 0.10 0.10 0.10 0.1 012 0.6%

0.33 0.33 0.33 0.33 0.35 0.37 0.38 0.5%
0.13 D.12 0.10 0.08 0.07 0.08 0.05 3.0%
0.12 0.09 0.12 0.12 0.12 0.12 0.12 0.8%

Televisions and related eqmpmentz
Computers and related equipment®........
Fumace fans and beiler circulafion pumps .

Other uses®... ..o s e eees 1.40 1.31 1.53 1.63 1.74 1.86 1.98 1.5%
Delivered energy 11.26 10.42 10.74 10.77 1083 10.86 10.84 0.2%
Electriclty related losses 10.13 9.68 9.84 9.81 10.00 10.22 10.55 0.3%
Total energy consumption by end use
Space heating........c e nimesree e 5.63 466 5.05 4.90 4.74 457 441 -0.2%
Space CooNG ... oceee e 2.58 264 268 291 3.14 3.37 3.61 1.1%
Water heating ..........cvererininnrmivece s 2.68 271 27 274 2.74 269 2.65 0.1%
Refrigeration .. 1.17 1.16 1.12 1.12 1.12 1.15 1.19 0.1%
Cooking ......... 0.56 0.56 0.59 0.60 0.62 0.64 D.66 0.6%
Clothes dryers. 0.66 0.66 0.69 0.7 0.73 0.76 0.78 0.6%
Freezers ..... 0.25 0.25 0.24 0.23 0.23 0.22 0.23 -0.3%
Lighting.......... . 1.7 1.85 1.31 1.16 1.02 0.86 0.79 -3.2%
Clothes WasherS .......ceovveonesirereemceeeeeeeec e sevs 010 0.10 0.08 0.07 0.06 0.06 0.06 -1.4%
Dishwashers'................ 0.31 0.31 0.29 0.29 0.30 0.32 0.34 0.4%

1.03 1.02 0.98 0.88 1.02 1.07 1.11 0.3%
0.38 0.38 0.29 0.25 0.21 0.18 0.15 -3.3%
Fumace fans and beiler circulation pumps . . 0.36 0.29 0.34 0.34 0.34 0.34 0.34 0.6%
OIErUSBE® ........coouoeereeecr s eerea e e a7 3.42 4.01 4,27 4.55 4.84 5.16 1.5%

Total 21.39 20.10 20.38 20.58 20.83 21.09 21.48 0.2%

Televisions and related eqmpmentz
Computers and related eguipment®.........

Nonmarketed renewables®
Geothermal heat pUMPS ..o 0.01 0.0 0.02 0.02 0.02 0.02 0.03 3.2%
0.00 0.01 0.01 0.01 0.01 0.01 0.01 2.4%

Soiar hot water heating.....
Solar photovoltaic .. . 0.02 0.02 0.10 0.12 0.14 0.18 0.22 8.3%
WIRD oo e sssssme s e s e nasnceos 0.00 0.00 0.01 0.01 0.01 0.01 0.01 9.1%
Total 0.03 0.04 0.14 0.16 0.19 0.23 0.27 8.9%
Heating degree days™ 4,258 3,712 4015 3945 3,877 3810 3,745 0.0%
Cooling degres days™ 1481 1514 1,488 1,530 1,572 1,614 1,656 0.3%

‘Does not include water heating portion of load.

Yncludes talevisions, set-top boxes, home theater systems, DVD players, and video game consales.

*Includes desktop and laptop computers, monitors, and networking equipment.

“Yincludes small electric devices, heating elements, and motors nof listed above. Electric vehicles are included in the transpartation sector.

“Includas such appliances as outdoor grills, exterior lights, pool heaters, spa heaters, and backup electricity generators.

"Includes such appliancas ae pool heaters, apa heaters, and backup eleciricily generators.

“Includes wood usad for primary and secondary heating in wood stoves or firsplaces as reported In the Residential Energy Consumpiion Survey 2008.

"Includes small electric devices, heating elements, outdoor grills, exterior lights, pool heaters, spa heaters, backup eleciricity generators, and motors not listed
above. Electric vehicles are included in the transportation sector.

*Consumption detarmined by using the fossil fuel equivalent of 8,716 Biu per kilowatthour.

1See Table A5 for regional detail.

Btu = British tharmal unit.

- == Not upEIt:abIe.

N?‘l:: Tolals may not equal sum of components due 1o Independent rounding. Data for 2011 and 2012 are mode! results and may differ from official ELA data
reports.

Sources: 2011 and 2012 consumpiion based on: LU.S. Energy Information Administration (EJA), Monthly Energy Review, DOE/EIA-0035(2013/09)
{Washington, DC, September 2013). 2011 and 2012 degree days based on state-level data from the National Oceanic and Atrmospheric Administration’s Climatic
Diata Center and Climate Predicion Center. Projections: ElA, AEO2014 National Energy Modeling System run REF2014 D102413A.
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Table AS. Commercial sector key indicators and consumption
(quadrillion Btu per year, unless otherwise noted)

Refarence case Annual
Key Indicators and consumpton 2&%
2011 2012 2020 2025 2030 2035 2040 {percent)
Key indicators
Total floorspace (billion square feet)
SUMVIVING ..ot ren s e e 80.2 80.8 87.1 919 96.2 100.8 1086.8 1.0%
New additions ........ccocorerrrer oo v ssvnran 1.5 1.8 21 20 2.0 23 24 1.6%
Total " 81.7 824 88.1 93.9 98.2 103.1 108.9 1.0%
Energy consumption intensity
({thousand Btu per square foot)
Delivered energy consumption ... 105.2 100.7 SB8.5 96.7 858 946 93.9 -0.3%
Electricity related losses 1157 113.2 104.8 103.4 1.3 99.4 88.0 -0.5%
Total energy consumption ........ ....cooooerieenecn.. 220.8 213.8 2G3.3 1959.9 155.¢ 184.0 191.8 -0.4%
Delivered energy consumption by fuel
Purchased electricity
Spaca heatng’ ..o e .17 .15 0.16 0.18 0.5 J.18 0.14 -0.1%
Space coaling'... 0.55 0.55 0.51 5.52 0.53 0.55 0.57 0.1%
Water heating? ... 0.08 0.0e 0.08 0.0¢ C.0% 0.08 c.08 -C.4%
Ventilation......... ... 0.51 3.62 Q.55 0.57 0.59 8.80 0.62 0.6%
Cooking ......covvecennee .02 ¢.0z 0.02 0.0z 0.02 0.02 2.02 -0.3%
Lighting ... 0.6 0.4 C.88 0.28 0.87 0.85 0.84 -0.4%
Refrigeration............ ¢.39 32.38 G.37 0.37 0.38 0.38 0.4 C.2%
Office equipment {PC; ..... £.13 0.12 0.07 3.05 0.64 0.03 0.02 -5.6%

Cffice equ! prnen‘ {ron- PC\ 0.22 c22 0.24 0.27 0.31 0.38 cag 2.0%
Other uses?. ... e s 1.5C 1.83 1.80C 2.00 220 2.4 283 2.0%

Deliveret eNergy......wmmmmsrsnensemessasems 453 4.52 4.69 4.94 5.18 5.42 5.72 0.8%
Natural gas

Space heating” ... ... eeeeeeeres e eeeeen 172 1.54 171 1.68 1.64 1.59 1.54 0.0%
8pace COONNG" .........cerrrieririires stsiae s e 0.04 0.c4 0.04 0.04 0.04 0.04 0.04 -0.7%
Water heating ........ ... e e 047 0.48 0.50 0.54 0.52 0.52 0.55% 0.3%
Cooking .......... c.19 0.20 0.21 0.2z .23 0.23 0.24 0.7%
Other uses® 0.8% a.7¢ 0.78 0.8 0o4 .09 1.30 2.2%

Delivered energy 3.22 2.96 3.23 3.29 3.35 3.48 3.65 0.7%

Distillate fuel oil

Space heating1 G.16 0.13 0.14 0.13 0.12 2.1 C.11 -0.8%
Water heatlng 0.03 0.03 0.04 0.05 0.05 0.06 0.08 2.5%
Other uses®. 0.23 0.24 0.21 021 0.2¢ .20 0.20 -0.7%

Deliversd eNergy o, 042 040 040 038 038 037 037  0.3%

0.1 0.13 Q.13 0.13 0.13 0.13 0.13 0.0%
0.3 c.28 0.33 £33 0.34 0.35 0.36 0.9%

Marketed renewables (biomass).......... ....
Other fUlS®................ceeieriervcsniies e

Deiivered energy consumption by end use

Space heating' ... 204 1.82 201 1.67 1.94 1.85 179 -0.1%
Space cooling’.... .50 0.60 0.55 0.56 D57 0.58 0.60 0.0%
Water haating” . 0.59 0.60 063 0.65 0.66 0.86 0.67 0.4%
Ventilation. ..........cccooevverrsiennnes v ceneeerenranene 0.51 0.52 0.55 0.57 0.5 0.60 0.62 0.6%
L0112 3 T U 0.2 0.22 0.23 0.24 0.25 £.26 526 0.6%
Lighting ..... . 0.96 0.94 0.88 0.88 0.87 0.88 084 0.4%
Refrigeration.............. . 0.38 038 0.37 0.37 0.38 0.39 041 0.2%
Office equipment (PC) ... e, .13 0.12 c.07 0.05 c.04 0.03 0.02 -5.6%
Offica equibment non-PC) ..o e 0.22 0.22 G.24 c.27 C.31 0.35 0.38 2.0%
e s’ e s 2.65 2.88 3.26 352 3.81 4.18 482 1.7%

Delivered energy . 8.60 B.29 8.78 9.08 9.38 975 1022 0.7%
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Table AS. Commercial sector key indicators and consumption (continued)
(quadrillion Btu per year, unless otherwise noted)

Reference case Annual

Key indicators and consumption zug1z-mu
201 2012 2020 2025 2030 2035 2040 {percent}

Electricity related losses 9.46 9.32 9.34 9.69 9.94 10.24 10.66 0.5%

Total energy consumption by end use

Space heating' .......occcovererrvinereees 2.40 213 233 2.28 2.20 213 206 0.1%
Space cooling’..........ocoeeveeeeres e 1.73 1.74 1.57 1.59 1.60 1.62 1.66 -0.2%
Watar heating ... cueeesimrrseeeceeeeeceeecee s 0.78 0.80 0.81 0.82 0.83 0.82 0.82 0.1%
Ventllation...... 1.58 1.58 1.64 1.68 1.71 1.73 1.77 0.4%
Cooking .. 0.26 0.27 0.28 0.28 0.28 0.30 0.30 0.4%
Lighting ... 2.85 2.87 263 260 2.54 2.45 241 0.6%
Refrigerafion............. 1.20 1.17 1.10 1.10 1.11 1.13 1.16 0.0%
Office equipment (PC) ..... . 0.39 0.35 0.20 0.15 0.1 0.08 0.07 -5.8%
Office equipment (non-PC) .......cccommiimmcniicincnens 0.68 0.67 0.72 0.80 0.90 1.00 1.10 1.8%
Other uBS® ... eersse e enmisrannis 6.08 6.04 6.85 7.45 8.04 8.73 9.54 1.8%
Total 18.06 17.61 1312 18.77 1932 19.99 20.88 0.6%
Nonmarketed renewable fueis’ '
Solar themal ...........cceomenmm s —— 0.08 0.08 0.09 0.09 0.08 0.10 0.1 1.0%
Solar photovoltaic . 0.03 0,05 0.10 0.12 0.15 0.19 0.24 5.9%
L4 o T IOV U OO 0.00 0.00 0.00 0.00 0.00 0.01 0.01 8.3%
B 0.1 0.12 0.18 021 0.24 0.29 0.35 3.7%
Heating degree days
New England ....... 6,082 §,541 6,045 5,875 5,905 5,835 5,763 0.1%

Middie Alantic ..... 5,405 4,886 5,307 5,229 5,152 5,076 5,000 0.1%
East North Central .. 6,163 5,350 5,933 5,867 5,801 5,735 5,669 0.2%
Waest North Central . 6,635 5,537 6,226 8170 6,112 6,053 5,892 0.3%
South Alantie. ... 2,568 2,297 2,588 2,551 2,516 2,481 2,448 02%
East South Central.. . 3,358 2,896 3,258 3,218 3177 3,135 3,083 0.2%
West South Centrall..... : 2,145 1,683 1,924 1,870 1,815 1,761 1,707 0.1%
Mountain.........occeoeeeee . 5,223 4,445 4,660 4,586 4,508 4,428 4,347 0.1%
PACITIC ...ciees i s smsss st s 3,532 3,160 3,244 3,267 3,280 3,214 3,339 0.2%

Unlited States 4,258 3,712 4,015 3,945 3,877 3,810 3,745 0.0%

Cooling degree days

New England ...........ccommimrininriisrmeoreee oo 568 592 565 583 601 820 638 0.3%
Middle Alantic ............ 885 863 B48 B75 803 929 856 0.4%
East North Central ...... 855 82 825 B35 846 858 867 0.4%
West North Central . 1,064 1,231 1,024 1,032 1,041 1,051 1,081 -0.5%
South Atlantic.......... 2,267 2,184 2,208 2,244 2,280 2,318 2,350 0.3%
East South Central.. 1,740 1,780 1,795 1,829 1,863 1,897 1,931 0.3%
West South Central. 3,067 2,803 2,880 2,948 3,017 3,086 3,158 0.3%
Mountain.............. . 1,508 1,664 1,861 1,719 1,779 1,841 1,805 0.5%
PAGHIC ..o et 767 917 860 861 861 B61 861 -0.2%

United States 1,481 1,514 1,438 1,530 1,572 1.614 1,656 0.3%

YIncludes fuel consumption for district services.

ncludes (but s not limited to) miscellanscus uses such as transformers, medical imaging and other medical aquipment, elevators, escalators, off-road slectric
wehizles, laboratory furme hoods, laundry equipment, coffes brewers, and waler servicas.

’Includ_elsbnl;i;qellaneuus uses, such as pumps, emergency generators, combined heat and power in commercial bulldings, and manufacturing performed in
commercial ings.

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

®Includes residual fuel oll, propane, coal, motor gasoline, and kercsane.

YIncludes (but s not limited to) miscellanscus uses such as transformers, medical imaging and other madical equipment, elevators, escalators, off-read alectric
vehlcles, laboratory fume heods, laundry equipment, coffee brewers, water services, pumps, emergency penerators, combined heat and power In commercial
buildings, manufaciuring performed in commercial buildings, and cooking (distillate), plus residual fuel oil, propane, coal, motor gasaline, kerosene, and marketed
renewable fuels (blomass).

’Consumption determined by using the fossil fuel equivalent of 9,716 Btu per kilowatthour.

Btu = British thermal unit.

PC = Personal computar.

an:_vtte: Totals may not squal sum of components due to Independent rounding. Data for 2011 and 2012 are modei resulis and may differ from official E1A data
reports.

Sources: 2011 and 2012 consumption based on: U.S. En Information Administration (EIA), Monthly Energy Review, DOE/EIA-0035(2013/09)
(Washington, DG, September 2013), 2011 and 2012 degree days based on state-level data from the National Qceanic and Atmospheric Administration’s Climatic
Data Center and Climate Prediction Center. Projections: EIA, AEO2014 National Energy Modeling System run REF2014.D102413A.
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Table A6. Industrial sector key indicators and consumption

Reference case Anr:ual
growth
2012-2040
2011 2042 2020 2025 2030 2035 2040 {percent)

Shipments, prices, and consumption

Key indicators
Value of shipments {blllion 2005 dollars)

Manufacturing ... e 4,370 4,525 5735 5,467 7.148 7.784 8,443 2.3%
Agriculture, mmmg and constructlon .................. 1,556 1,623 2,226 2,311 2.389 2,457 2,551 1.6%
Total 5,926 6,147 7,960 8,778 8,537 10,241 10,994 21%
Energy prices
{2072 dollars per milion Btu)
PrOpane.........covicmiiiin e eness e 2263 21.08 20.64 22,06 23.27 2473 25,84 0.7%
Moter gasciine 23.18 17.52 25.56 27.34 28.51 30.36 32.62 22%
Distiilate fugl Ol 27.04 2741 2222 24 45 2611 27.57 25,92 0.3%
Residual fusl o ..o 1817 2290 “4.88 16.85 18.29 16,79 24.48 0.1%
Asphalt and roag oil...... 10.13 10.11 10.85 12.26 13.38 14.50 15.82 1.6%
Natural gas heat and power........ccocveeceeceeecrins 4.80 343 5.58 6.1 6.79 7.58 843 3.3%
Natural gas feedstocks . 541 418 6.01 8,55 7.21 7.96 8.78 2.7%
Metellurgical coal....... . 74 7.25 8.43 8.85 8.51 6.83 10.20 1.2%
Other industrial coal... 3.3 3.24 2.5 3.73 3.88 4.03 418 C.9%
Coal to liquids ... .. . -- -- -- -- -- - -- -
E=1= Tl sy U 23.35 18.50 2077 21.08 21.9¢ 22,61 24.05 0.8%
‘rominal doflars per miliion Btu)
PrODane ... et 2224 21.0¢ 23.38 27.18 31.32 38.84 42.83 2.6%
Mator gassing .......ccceeeee e 2279 17.52 28.55 33.68 38.37 45,22 54.08 4.1%%

Distillate fuet oil .,
Res:dual fuel oil

26.58 27.41 2517 30.12 35,15 41.66 49.61 2.1%
18.84 20.80 18.85 20.514 24.62 20.47 3667 1.9%

Asphalt arnd read oil ............ 6.95 16.11 12.29 15,10 18.02 21.75 26,20 3.5%
Nawra! gas heat and power, 472 3.42 6.33 7.83 .14 14.2¢8 13.88 5.9%
Natural gas feedsiotks . ... oo in s ciiiinns 5.32 4.18 § 81 B.07 8.70 11.86 t4.56 4E6%

7.01 725 g.E5 11.08 12.81 14.80 16.81 31%
325 3.24 4.07 4.58 5.23 6.00 6.95 2.8%

Metailurgical cos’...
Other industrial coai...
Coal to louids..... ... -=
Elactricity ........cccee.. 19,99 19.5C 23.52 25.56 29.60 34.13 39.88 2.6%

Energy consumption (quadrillion Btu)'
Industrial consumption exctuding refining

Propane heat and power. ™, 5,13 0.08 .15 0.16 D0.16 0.15 0.5 2.2%
Liguefied petrcleum gas and other feeastocksz.. 2.4 2.18 2.75 2.80 2.8¢8 2.81 2,75 0.8%
Motor gasciine... et et e 0.26 .26 0.30 0.30 G.30 0.29 C.26 0.4%

Distillate fusl oi....
Residual fuei ol .............

Pstrocnemical feedstocks.
Petroleum coke....

1.24 1.19 1.40 1.41 1.41 1.41 1.42 0.6%¢
0.13 0.10 0.14 0.14 0.15 0.15 G.15 1.5%
0.88 0.75 1.27 1.52 1.62 1.62 1.88 2.7%
c.i2 Q.16 0.18 0,16 0.16 D.18 0.16 0.1%

Aspnaitanaroad el ....... 0.88 0.83 1.18 1.16 1.21 1.26 1.32 1.7%
Miscesilarecus petroleum”. .45 C.56 G.47 0.51 0.54 0.55 0.57 0.0%
Petroleum and other liouids subtotal... 6.18 6.05 7.75 8.25 8.43 8.41 8.44 1.2%

Natura: gas heat ard power.. ............. .. 5.14 522 5.79 6.05 6.18 8.28 6.35 0.7%

Netura! gas feedstocks ... G.53 b.58 C.68 0.71 0.70 0.869 0.68 0.5%
Lease and piant fuel®......... SN SO 1,35 145 177 1.99 216 2.28 2.41 1.8%
Natural gas subtotal.....occooccee i 7.03 7.25 8.25 8.74 9.04 g.24 9.43 0.9%
Metaliurgical coal and coxe®. C.58 0.55 0.58 0.57 0.52 0.46 G.42 -£.9%
Other inUStral CoBY.......c.o s e £.85 093 0.99 1.00 1.00 1.00 1.01 0.3%
Coal subtotal. 1.52 1.48 1.57 1.67 1.52 1.45 1.44 -0.1%
Renewablas®........ 1.45 1.48 1.74 1.88 201 2.13 2.28 1.6%
Purchasec electricity... 3.“8 3.1 3.87 4.1 417 4,16 418 1.0%
Delivered energy.... 19.40 19.45 23.18 24.56 2517 25.39 25.73 1.0%
Electricity related losses ..........c.ccoeina 6.54 6.50 77 8.08 8.02 7.86 7.80 0.7%
L | R UP 26.04 25.85 30.20 32.61 33.19 33.25 33.53 0.9%
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Table A6. Industrial sector key indicators and consumption (continued)

Reference case Annual
Shi . , growth
pments, prices, and consumption AM2-2040
201 012 2020 2025 2030 2035 2040 {parcent)
Refining consumption
Liguefied petroleum gas heat and pawer’ 0,00 0.01 0.00 0.00 0.00 0.00 0.00 --
Distiliate fusl oil... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Residual fuel oil ... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Petroleum coke. 0.53 0.54 0.45 0.41 0.40 (.39 0.40 -1.1%
Still gas... 1.40 1.41 1.36 1.2¢ 1.28 1.28 1.30 -0.3%
Mlscellaneous patmleum 0.01 0.01 0.00 0.00 0.00 0.00 0.00 --
Petroleum and other Ilqulds subtotal 1.85 1.87 1.80 1.70 1.67 1.67 1.8¢ -0.5%
Natural gas heat and power... 1.09 1.19 1.43 1.48 1.47 1.47 1.48 0.8%
Natural gas feedstocks... 0.29 0.30 0.36 0.36 0.36 0.36 0.36 0.6%
Natural-gas-toiguids heat and power 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Natural gas subtotal... 1.38 1.50 1.78 1.84 1.83 1.83 1.85 0.8%
Other industrial coal............... 0.00 0.00 0.00 0.00 0.00 0.00 0,00 --
Coal-to-liquids heat and power. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Coal subiotal... . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Biofueis heat and coproducts 0.46 0.52 0.76 0.79 0.79 0.79 0.79 1.5%
Purchased electricity.... 0.20 0.20 0.17 0.17 0.16 0.16 0.16 «0.7%
Delivered energy 4.00 4.18 4.52 4.4% 445 4.45 4.49 0.3%
Electricity related [0S5€8 .........oovuveeemvreece e 0.42 0.40 0.24 0.32 0.31 0.30 0.30 -1.0%
Total 4.42 4.59 4.86 482 476 4.76 4.79 0.2%
Total industrial sector consumption
Liquefied petroleum gas heat and power™........... 0.13 0.09 0.15 0.18 0.16 0.15 0.15 1.9%
Liquefied petroleum gas and cther feedstocks® . 212 218 2.75 2,89 2.89 2.81 275 0.9%
Moter gasoling ... s 0.26 0.26 0.30 0.30 0.30 0.29 0.28 0.4%
Distillate fuel oil. 1.24 1.20 1.40 1.41 1.41 1.41 1.42 0.6%
Residual fuel ol ........... 0.13 0.10 0.14 0.14 0.15 0.18 0.15 1.4%
Petrochemical feedstocks 0.88 0.75 1.27 1.52 1.62 1.82 1.58 2.7%
Petroleum coke.................. 0.65 0.69 0.61 0.57 0.56 0.55 0.56 -0.8%
Asphatt and road oil.... 0.86 0.83 1.13 1.16 1.21 1.26 1.32 1.7%
Still gas ... — 1.40 1.41 1.38 1.29 1.28 1.28 1.30 -0.3%
Mlsoellaneous petroleum " 0,46 0.57 0.47 0.51 0.54 0.55 0.57 0.0%
Petroleum and other I|qu1ds subtoial ................ 8.13 8.06 9.56 9.95 10.10 10.08 10.10 0.8%
Natural gas heat and power... - 6.24 6.41 7.23 7.52 7.65 7.74 7.83 0.7%
Natural gas feedstocks .........cooveeeeee 0.82 (.88 1.04 1.07 1.06 1.05 1.04 06%
Natural-gas-to-liquids heat and power 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Leass and plant fusi*..... 1.35 1.45 1.77 1.89 2.16 2.28 2.41 1.8%
Natural gas subtotal.... 8.41 8.75 10.04 10.58 10.87 11.07 11.28 0.9%
Metallurgical coal and coke”™. 0.58 0.55 0.58 0.57 0.52 0.46 0.42 -0.9%
Other industrial coal........ 0.95 0.83 0.99 1.00 1.00 1.00 1.01 0.3%
Coal-to-liquids heat and power. 0,00 0.00 0.00 0.00 0.00 0.00 0.00 --
Coal subtotal... 1.563 1.48 1.57 1.57 1.52 1.45 1.44 0.1%
Biofuels heat and coprnducts 0.46 0.62 0.76 0.78 0.79 0.79 0.79 1.5%
Renewables®. " 1.49 1.48 1.74 1.88 2.01 213 228 1.6%
Purchased electncrty 3.38 3.35 4.04 4.27 4.33 4.32 4.34 0.9%
Delivered energy 23.40 23.63 27.711 29.05 29.62 29.84 30.22 0.9%
Electricity related losses ...............ccocniniiinnnns 7.08 8.91 8.05 8.38 833 8.16 8.10 0.6%
Total 30.46 30.54 35.76 3743 37.94 38.00 38.33 0.8%
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Table A6. industrial sector key indicators and consumptior (continued)

Reference case Annual
- growth
Key incicators and consumption 20122040

2011 012 2020 2026 2030 2035 2060 | (percent)

Energy consumption per doilar of
shipments {thousand Btu per 2005 dollar)

Petroleum ar:d cther liquids................. 1.37 1.31 1.20 1.13 1.08 0.98 0.92 -1.3%
Natural 988 .c..ovvceeeeeee e 1.42 1.42 1.28 1.21 1.14 1.08 1.03 -1.2%
Coal.....orrieniee 0.26 0.24 0.20 0.18 0.18 0.14 0.13 -2.2%
Renewable fuels®.. 0.33 0.33 0.31 0.30 0.28 0.29 0.28 -0.5%
Purchased elactricity.............c...ococevveeereceeieeen 0.57 0.54 0.51 0.48 0.45 0.42 0.40 -1.1%

Delivered energy . 3.95 3.84 3.48 3.31 3.11 2.91 2.75 -1.2%

Industrial combined heat and power’
Capacity (gigawatts)
Generafion (billion kilowatthours)

26.51 26.95 3111 4.2 3B8.48 43.27 46.16 1.9%
14020 143.79 169.54 18550 207.81 233.21 24922 2.0% -

‘Includes combined heat and power plants that have a regulatory status, and small on-gite generating systems.

Includes ethane, natural gasoline, and refinery olefins.

Jincludes 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 faciliies.

fIncludes net coal coke Imports.

“Includes consumption of energy produced from hydroelectric, wood and wood waste, municipal waste, and other bicmass 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 2011
and 2012 ara model results and may differ from official EIA data reports.

Sources: 2011 and 2012 prices for motor gasoline and distillate fuel ofl are based on: U.S. Energy Information Administration (EIA), Petroleurn Marketing
Monthly, DOE/EIA-0380(2013/08) (Washington, DC, August 2013). 2011 and 2012 petrochemical feedstock and asphalt and road oil B{Ices are based on: ElA,
Stafe Energy Data Report 2011, DOE/EIA-0214(2011) (Washington, DC, June 2013). 2011 and 2012 coal prices are based on: ElA, GQuarterly Coal Report,
October-December 2012, DOEEIA-0121(2012/4Q)  (Washington, DC, March 2013) and EIA, AE02014 Natlonal Energy Modeling System run
REFZ014.D102413A. 2011 and 2012 aledrldtyE;:lnz'ices: ElA, Monthiy Energy Review, DOE/EIA-0035(2013/09) (Washington, DC, September 2013). 2011 natural
gas prices: ElA, Nafural Gas Annual 2011, DOE/EIA-0131(2011) {Washinglon, DC, December 2012} and EIA, Office of Energy Analysis. 2012 natural pas prices:
Naturaf Gas Monthly, DOE/EIA-0130(2013/06) (Washin1glon. DC, June 2013) and EIA, Office of Ener%y Analysis. 2011 refining consumption values are based on:
Petroleum Supply Annual 2011, DOE/EIA-0340(2011)/1 (Washington, DC, August 2012). 2012 refining consumption based on: Petroleum Supply Annual 2012,
DOE/EIA-0340(2012)/1 (Washington, DC, September 2013). Other 2011 and 2012 consumption values are based on: ElA, Monthly Energy Review, DOE/EIA~
(0035(2013/08) (Washington, DC, September 2013&. 2011 and 2012 shipments: IHS Global Insight, Global Insight Industry model, May 2013. Projections; ElA,
AE02014 National Energy Modeling System run REF2014.D102413A.
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Table A7. Transportation sector key indicators and delivered energy consumption

Reference case Annual
Key indicators and consumption Zﬂm
2011 2012 22 2025 2030 2035 2040 {percent)
Key indicators
Travel indicators
(billion vehicla miles travelad)
Light-duty vehicles less than 8,501 pounds .... 2623 2,662 2,851 2,977 3,138 3,303 3,434 0.9%
Commercial light trucks” ... 62 63 76 a3 90 96 103 1.8%
Freight trucks greater than 10 000 pounds 252 245 310 339 362 385 411 1.9%
(billion seat miles available)
B et 82 890 1,084 1,101 1,135 1,185 1,189 0.7%
{billion ton miles travaled)
Rail .. 1,746 1,729 1,624 1,721 1,738 1,737 1,736 0.0%
Domestlc shlpplng 447 378 380 378 369 367 371 01%
Energy efficlency indicators
(miles per gallon)
New light-duty vehicle GAFE standard®.......... 276 29.4 36.6 46.4 46.6 48.7 456.8 1.7%
New car®... 30.7 334 437 54.3 54.3 54.3 54.3 1.8%
New light HUCKE oo sor s s e 246 25.7 309 395 395 39.5 38.5 1.5%
Compliance new Ilgh'l-duty vehicle* - 324 327 388 472 47.8 481 48.2 1.4%
New car®.., - 36.7 37.1 442 54.9 554 55.6 55.6 1.5%
New light truck’ ........ 28.5 28.7 337 403 40.8 40.9 40.9 1.3%
Tested new light- duty vehicle 31.2 31.7 3856 47.2 478 48.0 48.2 1.5%
Newcart.........ccoenn. 357 36.3 442 54.9 654 55.5 55.8 1.5%
New light truck" 27.3 275 33.7 40.3 407 40.9 40.8 1.4%
On-road new Ilghl-duty vehlcle 252 256 3.2 38.1 386 38.8 38.9 1.5%
Newcar® ..., 292 207 36.1 44.8 452 45.4 45.4 1.5%
New light truck®. 21.8 220 27.0 322 326 32.7 32.7 1.4%
Light-duty stock® ...... 21.2 215 251 28.7 326 354 37.2 2.0%
New commercial hght truck . 18.1 18.1 208 242 245 248 24,8 1.1%
Stock commercial light truck” - 14.9 15.2 18.0 20.4 225 23.8 24.5 1.7%
Freight truck.......coociee i 6.7 8.7 7.3 7.5 7.7 7.8 7.8 0.5%
(seat miles per gallon)
Aircraft ... 62.3 624 63.9 65.2 67.0 69.2 71.5 0.5%
{ton miles per thoumnd Btu)
Rail .. .- 34 34 3.6 3.8 38 4.1 4.2 07%
Dameshc shlppmg 4.6 4.7 5.0 5.2 54 5.6 5.8 0.8%
Energy use by mode
{quadrillion Btu)
Light-duty vehicles ... eeeeieeee e 15,52 15.49 14.24 13.01 12.09 11.70 11.58 -1.0%
Commercial light trucks? 0.52 0.52 0.53 0.51 0.50 0.50 0.53 0.0%
Bus transportation... 0.24 0.24 0.25 0.26 0.27 0.28 0,28 0.7%
Freight trucks....... 5.18 5.02 5.87 €.19 647 6.80 7.23 1.3%
Rail, passenger 0.05 0.056 0.05 0.05 0.05 0,06 0.06 0.9%
Rail, freight.... . 0.51 0.48 0.45 0.46 0.45 0.43 0.42 0.5%
Shipping, dOMESHC ..o 0.1 0.10 0.08 0.09 0.08 0.08 0.08 0.8%
Shipping, international ... 0.77 0.58 0.58 0.58 0.80 0.61 0.61 0.2%
Recreational boats......ccccivvvieerriieemecnnns 0.24 0.24 0.25 0.26 0.27 0.28 0.28 0.6%
AT ettt et e et ens s en e st e 2.46 247 260 265 2.69 2.69 2.70 0.3%
Military use. 0.74 0.70 0.64 0.65 0.66 072 0.77 0.23%
Lubricants.... 0.13 0.12 0.12 0.12 0.12 012 0.12 0.1%
Pipeling fuel ........ccc..coeveeernnrcerenniieannns 0.70 0.73 0.74 0.76 0.82 0.83 0.85 0.5%
Total 2717 26.74 26.41 25.61 25.09 25.11 25.51 0.2%
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Table A7. Transportation sector key indicaiors and delivered energy consumption (continued)

Reference case Annual
growth
2012-2040
2011 2612 2020 2025 2030 2035 2040 {percent)

Koy Indlcators and consumption

Energy use by mode
{million barrels per day oif equivalent)

Light-duty vehicles ....... 8.42 8.41 7.76 7.13 6685 6.44 6.38 -1.0%
Commergial light frucks 0.27 0.27 0.27 0.26 0.26 c.2e 0.27 C.0%
Bus wansportation........ 0.12 0.1 012 0.13 0.13 c.13 0.14 0.7%
Freight fruskS e . 2.50 2.42 2.83 2.68 3.12 3.28 3.48 1.3%
Rai:, passanger... . 0.02 0.02 0.02 0.02 0.03 .03 .03 9%
Rall. froight. ..o e s e 0.24 0.23 0.21 c.22 o.21 G.21 C.2¢ -0.5%
Shipping. domestic ... 0.05 0.05 0.04 0.04 C.04 0.c4 0.04 -0.8%
Shipping, internaticnal ,. . 0.34 0.25 0.2¢ 0.25 0.26 0.27 0.27 0.2%
Recreational boats............cce e cviecece e 013 0.13 0.14 0.14 0.15 G.15 0.15 C.6%
B e e b e s 1.18 1,20 1.26 .28 1.3C 1.30 1.3 0.3%
Military use... 0.35 0.34 0.3 G.31 0.33 0.35 C.37 0.3%
LUBTICEMS ..ot et 0,06 0.06 0.058 0.08 0.26 0.6 0.05 0.%%
Pipeline fuel ... e e 0.33 C.35 0.35 0.38 0.39 0.39 0.40 0.5%

Total.....cccccos e 14.03 13.84 13.63 13.20 12.82 12.90 13.08 -0.2%

Commercia! trucks 8,591 te 10,000 pounds gross vehicle welght rating.
2CAFE stancard basad on projected new vehicle sales.
*includes CAFE credits for altemative fueled vehicle sales and credit banking.

*Envronmental Protection Agency rated m'ies per galion.

asted new vehicle efficiency revised for on-roat performance,

“Combined on-the-roas™ estimate for all cars and Tight trucks.

CAFE = Corporate average fue! econcmy,

Btu = Britisn thermal unlt.

tg%:: Totals may not equat sum of companents due to independent rounding. Data for 2011 and 2012 are mode! results ang may difer from official EIA data
reports.

Sources: 2011 and 2012: U S. Energy Infarmation Adminisyefior (El&). Monthiy Energy Review. DOEAE|A-C035{2013/08; (Washinglor, DT, Septembar
20133 EIA, Alternatives to Traditional Transportadon Fuels 2009 Part (] - User and Fuel Data). Aprit 2011; Federa’ Highway Admunistration. Highway Statistics
2012 {Washingron, DC, Febryary 2012); Cak Ridge Natonal Laboratory, Transporiation Energy Data Booik: Edition 32 'Qak Ridge, TN. July 2013): Nationa
Highway Traffic and Safety Adminiswatior. Surmmary of Fue! Economy Performance ¢ashington, DC, Oclcber 2342} U.3. Depanment of Cammerce, Bureau of
the Census. "Vehicle Inventory and Use Survey.” ECO2TV rWashington, DC, December 2004 EiA, IU.S. Department of Transponetion. Research and Spedial
Programs Administration, Air Carrler Statistics Monthly, December 20710/2008 (WWashington, DC, Dscember 2310); ane United States Department of Dafanse,
Defense Fue! Supply Center, Factoook (January. 2010). Projections: Eih, AEQZ014 National Energy tModeiing System rur REF2514.D102413A.
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Table A8. Electricity supply, disposition, prices, and emissions
(billion kilowatthours, unless otherwise noted)

Refarsnca case Annual

Supply, disposition, prices, and emissions 20“12-2040
201 012 2020 2025 2030 2035 2040 | (percant)

Generation by fuel type
Electric power sector’
Power only®
[ | DT PP PSP, 1,692 1,478 1,606 1,650 1,652 1,640 1,635 0.4%
Petroleum 26 18 15 16 15 15 16 0.5%
NBHUFAL GAS” ..euvsreeaesceneecee e e snrsemse st srinns 804 1,000 1,020 1,135 1,256 1,374 1,471 1.4%
Nuclear power........... 780 769 779 779 782 786 811 0.2%
Pumped storaga/other®. 1 3 3 3 3 3 3 0.2%
Renewable sources®..........coioree- - 476 453 600 634 660 686 735 1.7%
Distributed generation (natural gas)................ 0 0 1 2 2 3 4 --
Total 3,790 3,727 4,025 4,217 4,370 4,508 4,675 0.8%
Combined heat and power'
Coal.. 28 20 26 26 26 28 26 0.80%
Petroleum " 2 2 1 1 1 1 1 -3.6%
Natural 988 .....ccooimeimnenrineeciemer e sennmsnces s eene 121 133 134 135 135 134 134 0.0%
Renewable Sources ..............comirrinvaneees 5 5 8 8 8 8 8 1.9%
Total 157 163 168 169 170 189 169 0.1%
Total electric power sector generation ............ 3,948 3,880 4,193 4388 4,540 4,877 4,844 0.8%
Less direCt USE.......cevevemr e o 12 13 14 14 14 14 14 0.3%
Net available to the grid 3,935 3,877 4,179 4,373 4,526 4883 4,330 0.8%
End-use sector’
[0 OO 15 13 13 13 13 13 13 0.0%
Petroleum .........cc.e.ee 2 3 3 3 3 3 3 -0.4%
Natural gas . 88 a5 112 130 159 197 231 3.2%
Other gaseous fuels' 11 11 18 18 18 18 18 1.8%
Renewab]e sources® 36 39 60 89 80 93 108 3.7%
Other™® 4 3 3 3 3 3 3 0.0%
Total em:l use secl'nr ’eneration .................. 156 165 209 236 276 327 375 3.0%
Less direct use.. 115 127 168 183 228 274 317 3.3%
Total sales to the grid a1 a8 41 43 47 53 58 1.5%
Total electncuy generat!on by fuel
Coal.. 1,733 1,512 1,646 1,689 1,682 1,679 1,675 0.4%
Petroleum . 30 23 18 19 19 19 19 -0.7%
Natural gas ... 1,014 1,228 1,268 1,401 1,552 1,708 1,839 1.5%
Nuclear power...... 790 769 779 779 782 786 811 0.2%
Renewable sources™ ........cc.oeemereemee 517 502 667 7 748 787 851 1.9%
Other™ ... 19 19 24 24 24 24 24 0.7%
Total electrlclty ganeratlon 4,103 4,054 4,402 4,822 4,815 5,004 5,219 0.9%
Net generation to the grid ........ccoceeemeremrnnnnerneres 3,976 3,915 4,220 4,418 4,573 4,716 4,888 0.8%
Net imports a7 47 33 35 35 31 35 1.1%
Elactricity sales by gactor
Residential... 1,423 1,375 1,418 1,487 1,528 1,665 1,857 0.7%
Commerclal... 1,328 1,324 1,374 1,448 1,517 1,588 1,675 0.8%
Industrial ....... 991 a81 1,184 1,253 1,270 1,265 1,273 0.9%
Transportation.........cccceecceeeriians 7 7 9 10 13 15 18 3.6%
Total 3,748 3,686 3,986 4,178 4,327 4,454 4,623 0.8%
Direct use _. 127 138 182 206 242 288 331 3.1%
Total electrlcuy use 3,875 3,826 4,168 4,385 4,569 4,742 4,954 0.9%
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Tabie A8. Electricity supply, disposition, prices, 2nd emissions (continued)
{biliion kilowatthours, uniess otherwise noted)

Reference case Annual
growth
2012-2040
2811 2012 2020 2025 2030 2035 2040 {percant}

Supply, disposltion, prices, and emissions

End-use prices
(2012 cents per kilowaithour)

Residentral 11.9 11.¢ 12.3 123 128 12,8 13.3 0.4%
Commercia 10.4 101 10.5 0.4 10.7 0.8 11.3 0.4%
Austrial ... e, 6.9 6.7 71 7.2 7.5 7.8 8.2 0.8%
TranSPOation. ......cococe e s s s 1.6 16.7 10.2 10.3 1c.8 11.1 11.7 0.3%
All sectors average 10.1 938 10.1 10.1 10.4 10.7 1.1 0.4%
{nominal cents per kiiowatthour)
ReSidBNtal. . ..o oo e e 11.7 11.8 14.0 15.2 7.0 102 220 2.2%
Commercial, - 10.2 10.1 11.8 128 144 16.3 18.7 2.2%
Industrial ... . 6.8 6.7 8.c 8.5 10.1 1186 138 2.6%
Transportatian......cvvmimr e 1.4 10.7 11.5 12.8 14.6 16.8 19.3 2.1%
All sectors average 9.9 9.8 115 125 14.0 16.0 18.5 2.3%
Prices by service category
{2012 cents per kilowatthour)
Ganeration..........cccoeee .. 59 57 6.4 85 8.8 71 7.5 1.0%
Transmission .. . 1.1 1.1 1.1 1.4 1.1 1.1 1.1 0.2%
DStribULION..........ccevcccver e 31 3.1 27 28 25 286 28 -0.6%
{nominal cents per kilowatthour)
Generation..............c.c o v 5.8 5.7 72 8.0 6.2 106 124 2.8%
Transmission .. 1.0 1.1 1.2 1.3 1.5 16 1.8 2.0%
Distribution.............cooovvmnmnr e e 31 31 3.1 3.2 35 3.8 4.3 1.2%
Electric power sector emissions!
Sulfur dioxide (million short tons)................c..ceenn. . 4.57 3.34 1.38 1.54 1.58 1.56 1.61 -2.6%
Nitrogen oxide (million short tons) “ 1.94 1.68 1.48 156 1.59 1.60 1.60 -0.2%
Mercury {(Short tons)............oeeiveecivie s s emerens 30.75 26.35 6.51 6.60 6.69 6.72 6.81 A.7%

Inciudes alecricity-only and combined heat and power plants that have a regulatory status,

ZIncludes plants that only produce elechricity and that have a regulatory status.

*ncludes electricity generatton from fuet cells.

*includes non-biogenic municipal waste. The U.S. Energy Information Administration estimates that in 2012 approximatsly 7 billion kilowatthours of elecrricity
were generatod from a municipal waste stream containing petroleum-derived plastics and other non-renewable sources, See U.S. Erergy information
Administration, Methodology for Allocating Municipal Solid Waste fo Biogenic and Non-Blogenic Energy, (Washingten, DC, May 2007),

ncludes conventional hydroelectric, geothermal, wood, wood wasie, biogenic municipal waste, landfill gas, other biomass, solar, and wind power.

‘Includes combined heat and power plants whose primary business is to sell electricity and heat to the public f.e., thase that report North American Industry
Ciassification Systern code 22 or that have a regulatory status).

"Includes combined heat and power plants and eleclriclg-onty plants in the commerclal and industrial sectors thet have a non-regulatory status; and small on-
sil_: penerating systems In the residential, commercial, and industrial sectors used primarily for own-use generation, but which may also seil some power to the
grid.

"includes refinery gas and still gas.

*Includes conventional hydroelaciric, geothermal, wood, wood waste, all municlpal waste, landfill pas, other biomass, sciar, and wind power,

Pincludes batteries, chemicals, hydragen, pitch, purchased steam, sulfur, and miscellaneous technologies.

Yincludes pumped storage, non-biogenic municipal waste, refinery gas, stll gas, batteries, chemicals, hydrogen, pitch, purchased steam, sulfur, and
miscellaneous technelogies.

= - = Not applicable.

Note: Tetals may not equal sum of components due to independent rounding. Data for 2011 and 2012 are model results and may differ from official EIA data
reports.

Sources: 2011 and 2012 electric power sector generation; sales to the grid; net imports; electricity sales; and slectricity end-use prices: U.S. Energy
Information Administration (EIA), Monthly Energy Review, DOE/EIA-0035(2013/09) (Washington, DC, September 2013), and supporting databases. 2011 and
2012 emissions: U.S. Environmental Protection Agency, Clean Alr Markets Database. 2011 and 2012 electricity prices by service category: EIA, AEQ2014
National Energy Modeling System run REF2014.0102413A. Projections: EJA, AEC2014 National Energy Modeling System run REF2014.D1024134,
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Table A9, Electricity generating capacity

U.S. Energy Information Administration | Annual Energy Outlook 2014

(gigawatts)
Reference case Annual
Net summer capacity! 2%0
20M 2012 2020 2025 2030 2035 2040 {percent}
Electric power sector®
Power only®
Coal.. 307.9 301.8 254.9 254.0 254.0 254.0 2541 -0.6%
Qil and namral gas swam 103.4 992 84.9 77.2 70.9 68.7 68.5 -1.3%
Combined cycle... . 178.8 186.2 2051 2241 2596 291.0 316.2 1.9%
Combustion turblneidlesel 135.4 136.4 148.3 166.1 180.6 199.5 220.4 1.7%
Nuclear pcwer‘ 101.5 1021 a7.8 87.8 882 88.8 102.0 0.0%
Pumped storage ... 223 224 224 224 224 224 224 0.0%
Fuslcells.............. 0.0 0.0 0.1 0.1 0.1 0.1 0.1 1.9%
Renewable sources”..... 133.0 1476 173.1 175.0 178.2 1642 198.2 1.1%
Distribuied generation (natural gas) 0.0 0.0 1.6 33 46 6.2 8.9 --
Total 982.4 996.0 9861 1,020.0 1,0686 1,124.7 1,191.7 0.6%
Combined heat and powel’
Coal... 4.8 4.7 4.4 4.4 44 4.4 4.3 -0.3%
Qil and natural gas sheam 1.1 1.1 1.1 1.1 1.1 1.1 1.1 0.0%
Combined cycle... 25.8 25.7 26.0 26.0 26.0 26.0 26.0 0.0%
Combustion turblneldlaael 3.3 3.3 3.3 33 3.3 3.3 3.3 0.0%
Renewable SOUMCES..........c.oceeeseeeeeeeee e nsrsiens 1.3 13 14 14 14 1.4 14 0.1%
Total 361 36.1 362 36.2 36.2 36.2 36.1 0.0%
Cumulative planned additions®
Coal... 22 22 22 22 2.2
Qil and natural gas steam -- -- 0.0 0.0 00 0.0 0.0
Combined cycle... -- -- 9.7 a7 8.7 9.7 9.7 --
Combustion turblne!dlesal - -- 3.7 3.7 a7 3.7 3.7 -
Nuclear power ............ = 5.5 5.5 5.5 8.5 5.5
Pumped storage ... 0.0 0.0 0.0 0.0 0.0
Fuelcells.............. -- 0.0 0.0 0.0 0.0 0.0 --
Renewable Sources®...... . coeesscnisecniiens -- -- 9.0 8.0 9.0 9.0 9.0 --
Distributed generation” ..............ccooeeeierssiesrisiens -- -- 0.0 0.0 a.0 0.0 0.0
Total -- 30.1 anA 301 30.1 301
Cumulative unplanned additions®
Coal... - -- -- 0.3 0.3 0.3 0.3 0.5 --
Qil and natural gas siaam -- -- 0.0 0.0 0.0 0.0 00
Combined cycle... 9.8 28.8 64.3 95.7 120.9
Combustion turblneldlasal -- -- 14.1 34.5 48,2 68.5 89.4 --
NUCIBEF POWET ... ..ot emsemeacem e emetsinrans -- -- 0.0 0.0 03 09 42 --
Pumped storage .. -- -- 0.0 0.0 0.0 0.0 0.0 --
Fuel cells.............. - .- 0.0 0.0 0.0 0.0 0.0
Renewable sources’... -- 174 193 225 28.5 435
Distributed generation’ ..........c...smeesenrenns -- 186 33 48 6.2 8.8 -
Total .- .- 43.2 86.3 1414 200.2 267.4 .-
Cumulative electric power sector additions® .... -- -- 733 116.4 171.5 230.3 297.5 “-
Cumulative retirements™
Coal... -- -- 48.9 50.7 50.7 50.7 50.8 --
Qil and naturai gas sieam -- -- 14.4 221 28.3 30.6 308 --
Combined cycle.... - 03 03 0.3 0.3 0.3
Combustion turbme!dlasel 7.8 85 8.7 9.1 9.2
NUGIEEN POWET ..v1ive e e e eamsbenesr s snnse s e -- -- 4.8 48 4.8 438 4.8 --
Pumped storage .. -- -- 0.0 0.0 0.0 0.0 0.0 --
Fuel celis............. -- 0.0 0.0 0.0 0.0 0.0
Renewable Sources®...........c.ocvoeerecneriecccisnines - 0.9 0.9 0.9 0.9 0.9
Total -- -- TE.0 87.3 93.8 96.4 96.7 --
Total elactric power sector capaclty.......omm 1,0185 1,0320 10222 1,0662 1,1048 1,160.9 1,227.8 0.6%



Table A9, Llectricity generating capacity (coutinued)

{gigawatts)
Reference case A"’:‘;‘
growth:
Net summoer capaclty* - g 2012-2049
201 2012 2020 2025 2030 2035 2040 {percent)

End-use generators"

Coai.... .. IR N 3.8 3.4’ 34 - - .34 34 34 - 34 0.0%
Petraieui 87 08 0.8 ‘0.8 0.8 0.8 0.9 -0.3%
Natursi gas . 148 163 19.2 223 27.3 337 389 3.2%
Other gasecus fuels™............ 20 2.1 28 2.8 28 28 28 1.0%
Renawabie sources® ... 8.6 105 20.5 23.8 28.5 34.3 413 5.0%
Oher™ e 0.4 0.5 05 05 0.5 - 0.5 6.1%

Total 30.2 3338 47.2 53.7 63.4 75.8 B7.7 3.5%
Cumulative capacity additions®........cocvcoveneeeecnn. . -- 13.5 20.0 29.7 41.8 53.8 --

Net summer capacity is the steady hourly cutput that generating equipment is expscted o supply to system load rexclusive of auxiiary power). as
cemonstrated by tests duting summer peak demand.
Incluces eleciricity-only and combined heat and power plants that have 5 reguiatory statue.
Inctugdes planis that only produce ewectricly and that have a regulatory status. inchudes cepacity increases (uprates) at existing units.
*YIrctudes oll-, gas-, and auaifred capacity.
Nuclear capacity includes 0.7 gigawents of uprates and 5.7 gigawat's of derates through 2020.
*Includes canventiona! fhydroelectric. gecthermal, wooa, wood waste, all municipal waste. langfi; gas. other biomass, soiar, and wind power. Fadilities co-firing
biomass and coal are c'essified as coal.
‘Primarily peak |oad capacity fueled by natural gas.
“inciudes combinad hest and power oiants whose primary business is to seli electricity and heat te the public fi.e., those that report North American Industry
Classification Sysiem code 22 or that have a regutatory stanis).
oumtlative additiors after Decembar 34, 2012,
“Cumuwative retirements afer December 31, 2012,
YIncludes comgined heat and pow/er plants and electrcity-only plants in the commercial and inaustva; seciors that have a non-regulatory status; and smal on-
site generating systems in the resicential. commercial, and industiat sectors used primarily for own-use generaton, but which may aisc sell ssme power to tre

,"'inc!udes refinery gas and stl: gas.

’Inct:!das batieries, chemicals. hydrogen, p'teh, purchased steam, sulfur, 2nd misceianecus technoiogles.

- - = Ngt applicabie,

Note: Toteis may not egual sum of companents due to independent rounding. Cata fer 2011 and 2012 are model resuits and may differ from offlsisi EiA data
repons.

Sources: 2011 ang 2012 capacity and prejectec planned additions: U.S. Energy !nformaticn Admin!stratien (EIA), Form EiA-BBC. “Arvua Eiectric Generator
Report” (prefiminary). Projections: E'A, AEDZ014 Netiona Energy Medeling System run REF2014.0102413A.
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Table A10. Electricity trade
(billion kilowatthours, unless otherwise noted)

Reference case Annual
Elsctricity trade zg;“HIz-m
2011 212 2020 2025 2030 2035 2040 {percent)

Interregional slectricity trade
Gross domestic sales
Fifmn POWBI.......cocirireemrrs e rramrans e 161.5 155.8 128.7 859 278 27.6 278 -6.0%
ECONOMY c..erveceeecerecrans s vaeeseemseseessmbebstsssmisraraess 157.3 174.0 1347 141.4 194.5 164.9 1826 0.2%
Total 318.8 329.9 264.4 2073 2221 192.5 210.2 -1.6%
Gross domestic sales (millian 2012 dollars)
FiFM POWET ... cecvcesmesssssssssrssreomemenseesemeeeeee. 10,060.9 9,716.3 80888  4,109.8 17225 1,722.5 17225 -6.0%
ECONOMY ce.vvvreeecceeceacesrememenmne s cenisinnnns 1448, 68,0538 84211 76747 114977 1086175 1285138 2.7%
Total 17,516.0 15,7701 14,5097 11,784.5 13,220.2 12,3400 14,574.2 03%
International electricity trade
Imports from Canada and Mexico
Firm POWE ... e 15.0 159 204 164 14.0 140 14.0 -0.5%
ECONOMY......creririmmmemnnssemeeenssibisssemsssnsrsssreasans 374 4341 27.9 342 354 3.0 36.0 -0.7%
Total 52.4 59.0 48.3 50.6 493 44.9 48.0 0.7%
Exports to Canada and Mexico
FifIm POWET ...t e 28 2.7 1.5 0.5 0.0 0.0 0.0 --
ECONOMY.c..erievenmriansrassasscmses e cmssnsss st sasassnssenns 12.8 8.8 13.8 14.8 146 14.3 14.3 1.8%
Total 15.4 1.5 18.3 151 14.6 14.3 14.3 0-8%

- - = Not appEcable.

Note: Totals may not equal sum of components due to hmﬂent rounding. Data for 2011 and 2012 are model results and may differ from official EIA data
reports. Firm power sales are capaclty sales, meaning the d of the power |s scheduied as part of the normal cperating condltions of the affacted electric
systems. Economy sales are subi]ect to curtailment or cassation of delive? bgthe supplier In accordance m::r agreements or under spedified conditions.

Sources: 20171 and 2012 inferregionat frm eleciriclty trade data: 2012 seasonal rellabllity asses from North American Eleciric Rellabllity Councll
regional entities and Independent Sysiem Operators. 2011 and 2012 interregional eoono‘snoy electricity trade are model results. 2011 and 2012 Mexican electricity
trande data: U.S. Energy Information Administration (EIA), Electiic Power Annual 2011, DOEE1A-0348(201 1) (Washington, DC, January 2013}, 2011 Canadian
intemational electricity trade data: National Energy Board, Electricity Exports and imports Statistics, 2011. 2012 Canadian internailonal electricity trade data:
National Energy Board, Elediricity Exports and Imports Stafistics, 2012. Projections: EIA, AEOC2014 National Energy Modeling Systern mn REF2014.0102413A.
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Table A1l. Petrolenm and other liquids suppiy and disposition
(millior: barreis per day, unless otherwise noted)

Referencacase Aﬂ::;:
" 1/
Supply and disposition 2;12-2040
201 2012 2020 2025 2030 2035 2040 {percent)
Crude oil - .

Domestic crude production’ 5.66 649 8.55 8.00 8.30 7.87 7.48 0.5%
AlasKR .o c.57 0.53 0.44 0.33 0.24 0.38 0.26 -2.5%
Lower 48 states . 5.0¢ 5.96 5,12 5.68 8.08 7.48 7.22 0.7%

Net imports ... 8.82 8.43 5.79 6.05 6.84 7.18 7.74 -3.3%
Gross imporis . 8.84 8.49 5.54 6.18 877 T.27 7.87 -0.3%
Exports .............. 0.05 0.06 0.15 .13 0.13 0.2 0.12 2.6%

Cther crude supohy®............... . 0.27 0.08 0.06 35.00 0.00 000 0.00 --
Total crude SUPPIY ..ccini i iirenststc e sssssrsnsnreces 14.81 15.01 15.34 15.06 14.94 15.02 15.22 0.0%

Other petroleum supply .. 0.85 0.10 0.23 0.01 -0.34 0.67 -0.86 --

Net product imports ..o . -0.25 -0.92 -0.86 -1.01 -1.26 -1.61 -5.82 --
Gross refinec proauct imports? .. — 1.15 0.85 0.98 1.06 1.08 1.08 1.1¢ 0.8%
Unfinished oil Imports .................ccov i 0.69 0.60 .52 0.50 0.49 0.47 .45 -1.0%
Blending component impons ...........c.c...couveenen. 0,72 062 0.82 Q.58 3.50 0.45 D.4C -1.5%
Exports ... ceeeneeee e 2.81 288 2.57 3.12 3.33 a.61 378 0.8%

Refinery precessing gain* 1.08 1.08 1.08 1.0C 0.8 .64 £.85 -0.4%

Product stock withdrawai....... 0.03 -0.06 G6.00 0.00 .00 0.0C 0.0C ==

Other non-petroleum supply...... 327 3.48 3.96 4.21 432 4.40 4.36 0.8%

Supply from renewable sources. 0.87 0.85 1.01 1.04 1.04 1.04 1.07 0.7%

Ethanol ... e . c.82 0.83 0.50 0.682 0.91 0.91 C.a5 0.8%
Domestic production................ e 0,89 0.84 0.84 0.85 0.86 085 ¢.a8 0.1%
Nef IMPOMS ..o e s =0.07 0.0z C.C6 .08 o.08 §.06 0.08 ~-
Stock withdrawal...........cccooeoenvv v 2.0 C.05 .60 C.oc £.00 2.00 0.0C -~

BiodiBsel ... e C.0s 2.06 0.59 .0 .09 c.0s 0.08 --
Domestic production .. 0.08 0.06 c.c8 0.08 0.08 0.08 c.08 3.7%
Net imports ............ 0.oC G.eC 2.01 C.c1 0.01 0.01 ¢.of --
Stock withdrawal ........c.cocueviinrceceence e e 3.00 0.00 0.00 a.08 0.00 0.50 .00

Other biomass-darivaed liquids® 0.8 2.00 5.03 C.04 0.04 0.04 0.03 --
Domestic production ......... C.00 g.0c c.03 0.04 C.04 0.04 0.03 --
Net imports ............ 0.2 0.co D.0G 2.C0 0.0C G.CC C.00 --
Stock withdrawal..... a.co 0.Co .03 oo c.o0 g.ce 0.3C --

Liquids from gas .......... 222 2.40 285 2.87. 2.55 3,05 2.88 C.8%
Natural gas plant liquids ...............cccouviieinee e 2.22 2.40 2.85 2.87 298 3.08 2,98 0.8%
GasHo-liquids......c..cococemeeeereeeees e 0.00 0.40 0.00 0.Co 0.00 £.0% o.co -

Liquids from coal. 0.co .00 0.00 coo 0.0G .00 0.0G --

OHIBI® ... e er s st see et C.18 0.19 0.30 3o 0.30 031 G.31 1.8%

Total primary Supply” ..o e cveseens 1884 1859 1952 1826 1893 1875  18.72 0.0%
Product supplled

by fuel
Liquefied petroleum gases and other® ... ........ 2.30 232 2.73 2.84 2.84 2.78 273 0.6%
Motor gasaling®............c..ooereeennes 875 8.71 6.35 7.67 715 6.9 B.B4 -0.9%

of which: E85™.... 0.00 .01 c13 C.25 0.32 0.30 023 11.e%
Jotfuel ... 1.43 1.40 149 1.62 1.55 1.57 1.59 £.5%
Distillate fuel oll™ ...............coovvesrveorrecse e, 3.80 3.74 4,30 4.44 4.52 4.55 452 0.8%

of which: Diesel............c.coeeeeeiivin e e 3.51 3.45 3.94 4.11 4.21 4.30 4.34 0.8%
Residual fuel cil .. 0.46 D.35 0.39 0.38 0.40 0.4C 0.40 0.6%
OHBI™ et ane e oo 208 1.87 2.28 2.40 2.49 2.51 2.55 0.9%

by sector .

Residential and commergial.......coceeecreevieenn . c.87 0.94 0.88 0.84 0.81 0.78 0.7¢ -0.8%

Industrial™ .......ccc..ocoene.e.. 4.45 4.42 5.37 5.64 5.72 570 5.68 0.9%

Transportation,, 13.85 %3.44 13.19 12.71 12.32 12.20 12.20 -0.3%

Electric power'® 0.44 0.1C 0.08 8.08 .08 .08 0.08 -0.7%

Total 18.92 18.49 19.53 19.27 18.94 18.76 18.73 0.0%

DISCREPANGY™ ..o eee e R 0.02 0.11 -2.01 -0.01 -0.01 -0.01 -0.01 ==
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Table A1l. Petroleum and other liguids supply and disposition (continued)
(million barrels per day, unless otherwise noted)

Reference case Annual

growth
Supply and disposition 2012-2040
2011 2012 2020 2025 2030 2035 2040 (percent)

Domestic refinery distillation capacity™ ................ 17.7 17.3 18.1 18.1 181 18.1 18.1 0.2%
Capacily utilization rate (percent)™..........ccccoceeene. B86.0 88,0 84.6 83.1 824 82.9 84.0  -0.2%
Net import share of product supplied {percent)......... 452 40.3 258 266 286 288 32.2 -0.8%
Net expenditures for imported crude oil and
petroleum products {(billion 2012 dollars}............. 48473 31370 198.85 23427 27860 327.33 385.39 0.7%
;Indudes iease condensate.

ic petroleumn reserve stock additions plus unaccounted for crude oil and crude stock withdrawals minus crude product supplied.

*Includes other hydrocarbons and alcohols.

“The 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 cruda oil processed.

fInciudes pyrolysis olis, biomass-derived Fischer-Tropsch liquids, and renawable feedstocks used for the on-site production of diessl and gasoline.

SIncludes domestic sources of other blending components, other hydrocarbons, and ethers.

otal crude supply plus other patralaun supply plus other non-patroleum supply.

fIncludes ethane, natural gascline, and refinery olefins.

®Includes ethanol and ethers blended into gasoline.

“E8S refors to a biend of 85 percent ethanel (renewable) and 15 percent moter 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.

" ncludes only kerosene type.

“includes distillate fusl ofl from petroleum and blomass feedstocks.

Includes kerosene, aviation gasoline, petrachemical feedstocks, lubrcants, waxes, asphalt, road oll, still gas, special naphthas, petroleum coke, crude oll
preduct 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.

"Encludes consumption of energy by electricify-only and combined heat and power plants that have & regulatory status.

Balancing ¥em. Includes unaccounted for supply, losses, and gains.
""End-of-year operable wdly
“Ratﬁclna cdtlzylall)?d by dividing the gross annual Input to atmospherc crude oll distiflation unkts by their operable refining cagacity in barmels per calendar day.

--= upplicable.

Note: Toials may not equal sum of components due to independent rounding. Data for 2011 and 2012 are model results and may differ from officlal EIA data
reports.

Sources: 2011 and 2012 product supplied based om: U.S. Energy Information Administration (EIA), Monthly Energy Review, DOE/EIA-0035(2013/09)
{Washington, DC, September 2013). Other 2011 data: EIA, Pefroleum Supply Annual 2011, DOE/EIA-0340(2011)1 (Washington, DC, August 2012). Other 2012
ds!a':: ElA, ?Euggﬁrg gg 1,;?:1&' 2012, DOE/EIA-0340(2012)/1 (Washington, DC, September 2013). Projectlons: ELA, AED2014 National Energy Modeling

ern run .
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Table Ai2, Petroleum and other liguids prices

{2012 dollars per gallon, unless otherwise noted)

Reference case A:::;:
Sector and fus! 231 29040
2011 2012 2020 2025 2030 2035 2040 {percent}
Crude oil prices (2012 dollars per barrel)
Brent spot ... e 11324 117185 86.57 108.88 118.98 128.77 14146 0.8%
West Texas !n‘ermedlate spct ................ 96.55 8412 8457 10899 11888 127.77 13846 1.4%
Average imported refiners acquisifon cos®...... 10447  101.10 88.07 10001 109.22 14880 130.80 0.9%
Delivered sector product prices
Residential
Propane ... 2.31 220 217 227 235 245 2.52 0.5%
Distiilate fuel oul ................................................... 3.73 379 342 3.74 397 4.24 453 0.6%
Commerciai
Distillate fuel oil... 3.64 3.70 3.00 3.3 3.54 3.82 4.10 0.4%
Residual fuel oil .. . 2.91 3.42 218 2.41 2.68 280 314 -0.3%
Residua! fuel o (2012 dollars per barrel) 122.01  143.59 80.53 10142 142686 12175 13197 -0.3%
Industrial®
Propane.......cemicin e et e 207 183 1.88 2.2 213 228 2.36 0.7%
Distiilate fue! oil. an 3.76 3.05 3.35 358 3.84 4.11 £.3%
Residua: fuel ol ... 2.87 313 2.23 248 274 2.96 3.22 G.1%
Residual fue! oif (2312 dcl!ars per narre ) 12055 13140 93.86 10467 11500 12442 13504 0.1%
Transportation
PrOBaNE ..ot e 240 233 227 237 245 2.55 282 0.5%
Etnano (EB5Y............ 4,19 3.33 2.43 262 265 2.52 537 0.0%
Ethana wholesale price.. 2.58 2.58 2.66 2.81 2.52 243 255 C.13%
MODE BESOIME® ..o e oo 3.65 3.69 3.8 3.28 3.43 3.88 3.60 0.2%
JEtFURI®....o e e s 3N 3.10 283 288 3.2 349 378 C.7%
Diese: fuel (distillate fiel oil)®. 3.89 3.85 3.67 3.98 4.2C 4.47 4.73 0.7%
Residual fugl oif ...ccooeeiieiieie e 2.70 3.00 1.88 212 232 254 2.78 -0.3%
Residual fuel oil {2012 dollars per baret) ... 11346 12617 78.31 89.03 8743 10650 116.65 -0.3%
Electric power
Distillate fuel oil... 3.30 338 2.87 3.18 3.42 are 4.00 0.6%
Residuat fuel ol ....... 2.39 3.10 2.07 233 257 281 3.06 0.0%
Residua! fuel oil (2012 dollars per barrel) e 103,280 132,00 87.12 98.04 10777 11785 12840 0.0%
Average prices, all sectors®
Propane...... ... 2.23 212 238 216 2.25 2.36 245 0.5%
Motor gasolineg 3.63 3.66 3.08 320 343 385 3.90 0.2%
Jetfrelb. ..., 31 3.10 283 2.96 3.20 3.49 379 0.7%
Distiliate fus! ofl... 3.83 3.89 3.53 3.84 4.07 4.33 460 0.6%
Residual fuel oi' . — 266 3.05 1.87 223 244 2.66 2.91 0.2%
Residua! fuel oi. (2012 dol ‘ars per barrel) e 111,89 128.30 B82.65 8353 10260 11183 12212 -0.2%
Average. 3.28 3.28 2.80 3.02 3.19 343 3.69 0.4%
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Table A12. Petroleum and other liquids prices (continued)
(nominal dollars per gallon, unless otherwise noted)

Refersnce case Annual

growth
Sector and fuel 2042-2040
11 | 2012 225 | 2030 | 2035 | 2040 | (peroont

Crude oil spof prices

{nominal doliars per barrel)
Brent spot........ccc s 111260 11185 108.37 13425 160,18 193.27. 234.53 27%
West Texas Intermediate spot.........ccoiviiiniiiiins 94.88 94,12 10711 13178 157.49 19030 231.22 3.3%
Average imported refiners acquisition cost”........... 10264 101.10 99.75 123.19 147.02 17843 216.87 2.8%

Deliverad sector product prices

Residential
PrOPaNne........ceevieeemeee e e cm e eeee e eere e es 2.27 2.20 2.46 2.80 317 3.85 419 2.3%
Distillaie fuel Gil.......ccceerienrienmirinrrece sy ceeeeeeas 3.67 3.79 3.88 4.60 5.34 6.31 7.51 2.5%
Commereial
Distillate fuel oil....... 3.58 3.70 3.40 4.08 4.78 5.69 6.79 2.2%

2.85 342 244 297 381 4.32 5.21 1.5%

Residual fusl ail ...... .
116.88 14359 102.54 124.92 151.65 181.33 218.81 1.5%

Residual fuel cil (nominal dollars per barrel).......

Industrial®
PrOPAME......cooioieeeer e e e eemenn s e s 2,03 1.83 2.14 248 2.86 3.36 3.91 26%
Distillate fuel Oil........oeeveerriicrremineee e 3.65 3.76 3.46 4.13 4.82 572 6.81 21%
Residual fuel oll ..o 2.82 3.13 2.52 3.07 3.69 4.41 5.33 1.9%
Residual fuel oil (nominal dollars per barrel)....... 11844 131.40 10598 12893 154.81 18530 223,88 1.9%
Transportation
PrOpane.........ooouecee e 2.36 2.30 257 292 3.30 3.81 436 2.3%
Ethanol {E85)° . 4.11 3.33 2.76 a2 357 434 5.59 1.9%
Ethanol wholesale price...........ccuceeeecvivcennnee 2.54 2.58 3.02 a2 3.38 3.62 4,39 1.9%
Motor gasollne‘ 3.58 3.69 348 4.05 4.61 543 B.47 2.0%

3.06 3.10 298 3.65 4.31 519 6.28 2.5%
3.82 3.95 4.16 4.90 5.66 6.65 7.84 25%
2.65 3.00 2.1 A 3.12 3.78 4.80 1.5%

detfuet. ...
Diesel fuel (distillate fuel oil)®.
Residual fuel ail ...

Residual fuel oil {nominal dollars per barrel)....... 111.48 128.17 8869 109.86 13115 168.62 18340 1.5%
Electric power”

Distillzie fuel Gil.......cooe e 3.24 3.35 3.25 3.92 4.60 5.51 6.62 25%

Residual fuel il ... " 2.36 3.10 2.35 2.88 3.45 4.18 5.07 1.8%

Residual fuel oil {nominal dellars per barrel)....... 98,49 130,00 9867 120.77 14508 17552 212.89 1.8%
Average prices, all sectors®

PrOPANS ..ot e eensin e eara s 219 2.12 2.33 2.66 3.03 3.52 4.06 2.3%

Motor gasoling® .......ccummereeseecceseeemmmremmeecessccneennes 3.57 3.66 3.49 4.05 4.6t 5.43 6.47 21%

JOLTUBIE. ... encris s ensnaeanaac e e 3.05 3.10 2.8 3.65 4,31 5.18 6.28 2.5%

Distillate fuel ail. 3.77 3.89 3.99 473 548 6.45 7.63 2.4%
Residual fuel oil .......ccocvcrinininnininniinnens " 262 3.05 223 274 3.29 .97 4.82 1.6%
Residual fuel oil (nominal dollars per barrel)....... 109.93 128.30 9365 11520 13812 166.56 202.47 1.6%

Average 3.22 3.29 3.17 3.72 4.30 511 6.11 2.2%

"Weighted average price delfivered to U.S. refiners.

2Includes combined heat and power piants that have a non-—regulatory status, and small on-site generating systems.

E85 refers to a blend of 85 percent ethanol (renewable) and 15 percent rmto;gasolirle nonrenewable). To addreas cold starting issues, the percentage of
ethanol varies seasonally. The annual average ethanol content of 74 percent is used for this forecast.

*Sales waighted-avarage prica for all grades. Includes Federal, State and local faxes.

SIncludes only kerosane type.

Dlesel fuel for on-road use. Includes Federal and State taxes while excluding county and local taxes.

Tincludes electicity-only and combined heat and power plants that have a regulatory status.

'Welghlsgﬂ mfor zgﬁ of gn;dlilgs fuel prts’otlzs ae deriv:’ad frnn"‘l lg;e rioei#j eadial B Re;lor and h"; cormesponding sactoral consumption.

Note: an are model results and may differ ici ata reporis.

Sources: 2011 and 2012 Brent an exas Interme crude oil spot prices: omson Reuters. 2011 and 2012 average impol crude ofl cost: S.

12 B d Weat T I diate crude oil spot pri Thi Reute d 2012 imported crude oil cost: U.S

Ene;ﬁy Iinformation Administration (EIA), Monthly £ Review, DOEIEIA-US(ZM&'OS&S\éIushington. DC, September 2013). 2011 and 2012 prices far motor
gasoline, distiliate fuel oil, and jet fuel are based on: ElA, Pefroleum Markeling Monthly, D A-03B0(2013/08) (Washington, DC, August 2013). 2011 and 2012
residential, commerclal, industrial, and transportation sector e‘|:||elrl'.ulf.e|.1rr| product prices are derived from: ElA, Form EIA-782A, “Refiners'iGas Plant Operators’
Monthly Petroleum Product Sales Report= 2011 and 2012 electric power prices based on: ElA, Monthly Enengy Review, DOE/EIA-0035(201 3/09) [Washington,
DC, September 2013). 2011 and 2012 E85 prices derived from monthly prices in the Clean Cities Alternafive Fuel Price Report. 20111 and 2012 wholasale
ethanot prices derlved from Bloomberg U.S. average rack price. Projections: EIA, AEQ2014 National Energy Modeling Sysiem run REF2014.D102413A.
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Table A13. [Katural gas supply, disposition, and prices
(triliion cubic feet per year, unless otherwise noted)

Refarence case Annual
growth
20122040
2011 2012 2020 2025 2030 2035 2040 {percent)

Supply, dispos!tion, and prices

Supply
Dry gas production® ... .. 2355 2408 2509  31.86 34.43 36.05 37.54 1.6%
Supplemental natural gas® 0.06 0.08 c.06 G.06 0.08 0.08 0.06 C.1%
NELIMROMS o e crcer s cr bt e e e 1.96 1.51 -1.83 -3.41 -4.94 -5.53 -5.80 --

Pipeline®. ..., 1.88 1.37 0.00 -0.84 -1.57 -2.16 -243 --
Liquefied natural gas ... 0.28 0.15 -1.93 -2.57 -3.37 -3.37 -3.37 --
Total supply 24.57 25.64 27.23 28.52 29.56 30.63 31.81 0.8%
Consumption by sector
Residantial.......cccccovcnee e e 471 417 4 45 440 4.33 4.23 412 0.0%
Commercial.. 3.78 2.90 3.18 322 3.28 3.40 3.57 C7%
Industrial®..... €.80 7.1 8.08 8.41 8.52 8.59 8.68 C.7%

Natural-gas-to-iguids heat and pows:
Natural gas ‘o liguias production® ...

C.00 c.0C 0.0C 0.00 0.00 0.0g 0.00 --
£.00 0.0c 0.00 0.00 c.00 0.02 0.00 --

Eteciric power’.... 7.56 8.25 8.81 846  10.C6 10.67 11.23 0.7%

Transportation® 0.04 0.04 0.08 0.14 c.28 0.48 0.B5  1.3%

Pipeline fuei........ 0.68 0.72 5.73 C.75 0.80 0.82 0.83 2.5%

Lease and £lant fug!® .o o e e 1.32 142 1.74 155 2.4 2.24 2.35 1.8%
Total consumption 2438 2564 2706 2835 2939 3044  31.63 0.8%
Discrepancy™...... 0.19 0.00 017 0.17 017 0.19 0.18 .
Natural gas spot price at Henry Hub

{2012 doltars per million Btu}............c..cooeeveeeer . 4.07 2,75 438 5.23 6.03 6.92 7.65 3.7%

(nominal dollars per million Btu.......... ... ..oeivuien. 4.00 275 496 6.45 8.12 10.31 12,69 5.5%

Delivered natural gas prices
(2012 dollars per thousand cubic feet}

RESIAENHEAL......ocvu v cres v rnarerees e smseereesse e onsnens 1122 10.69 11.85 12.75 13,80 14.93 16.33 1.5%
COMMEICIAL..........coveeeeceee e eemee e eeee e e 9.16 8.29 870 1051 14.44 1222 13.37 1.7%
Industrial®......... 521 3.85 5.2 6.46 7.14 7.63 8.78 3.0%
ELBCrC POWEI .......covoemreeeercrees oo eeecne e oo 4,98 3.51 519 5.88 6.64 7.45 8.34 21%
Transportation™ ....... ... e 16.25 14.96 1586 158 16.99 1846 2010 1%

Average™? 6.98 5.50 7.25 7.89 8.68 9.54  10.61 2.4%

{(nominal dollars per thousand cubic feet)

Residential............cco..coooveieeeeoeceocrere s 11.02 10.69 13.42 1570 1858 2223  27.07 3.4%
Commercial... 9.00 8.29 1089 1285 15.40 1820 2218 3.6%
Industrial®............cooveeeereeereee e 5.11 3.85 €.70 7.96 9.62 11.81 14.56 4.9%
Electric power ......c..orevecroree e 4.80 3.51 587 7.25 8.93 11.08 13.82 5.0%
Transportation™ ... e 15.97 14.96 18.08 19.60 22.87 27.54 33.33 2.8%

Average'?, 6.86 5.50 8.21 9.1 11.68 14.21 17.59 4.2%

IMarketed production (wet) minus extraction losses.

*Synthetic natural gas, propane air, coke oven gas, refinery gas, biomass gas, air injected for Biu stabilization, and manufactured gas commingied and
distributed with natural gas.

3Inciudes any natural gas regasified in the Bahamas and fransported 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.

®includes any natural gas used in the process of converting natural gas to liquid fuel that is not actually converted,

SIncludes any natural gas converted into liquid fuel,

"Includes consumption of energy by electricity-only and combined heat and power plants that have a regulatory status.

*Natural gas used as fuel in motor vehlcles, traina, and ships.

*Represents natural gas used in well, field, and lease operations, in natural gas processing plart machinery. and for liquefaction in export facilities.

"“Baiancing item. Natural gas lost as a result of converiing fiow data measured et varying temiperatures and pressures to a standard temperature and pressure
a{g_ the imerglar of different data reporting systems which vary in scope, format. definition. and respondent type. In addition, 2011 and 2012 values Include net
storage injections.

HNatural gas used as fuel in mator vehicies, fraing, and ships. Price includes estimated metor vehicle fuel taxes and estimated dispensing costs or charges.

"We;ghted alverEFe 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 2011 and 2012 are model results and may differ from official ElA data
reports.

Sources: 2011 supply values; lease, plant, and pipeline fuel consumption; and residential, commercial, and industrial delivered prices: U.S. Energy
Information Administration (E|A), Natura/ Gas Annual 2011, DOE/EIA-0131(2011) (Washington, DC, December 2012). 2012 supply values; lease, plant, and
pipeline fuel consumnption; and residential, cornrmercial, and industrial delivered prices: ElA, Nafura! Gas Monthily, DOEMEIA-0130(201 ) (Washington, DC, June
2013). Other 2011 and 2012 consumnption based on: EIA, Monfhly Energy Review, DOE/EIA-0035 2013/02) (Washington, DC, September 2013). 2011 and 2012
natural gas spot price at Henry Hub: Thomson Reuters. 2011 and 2012 electric power prices: EIA, Eiectric Power Monthiy, DOE/EIA-0228, April 2012 and Aprll
2013, Table 4.2, and EIA, State Energy Dafa Reporf 2011, DOE/EIA-0214(2011) (Washington, DC, June 2013). 2011 transportation sector delivered prices are
based on: EIA, Nafural Gas Annual 2011, DOE/EIA-0131(2011) (Washington, DC, December 2012) and estimated siate taxes, federa taxes, and dispensing costs
or ;Eg&elg." 0 23?;?\ transportation sector delivered prices are model results. Projections: EIA, AEQ2014 National Energy Modeling System run
RE 1
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Table A14. Oil and gas supply

Reference case Annual
Production and suppl growth
uppy 2011 2012 2020 2025 2030 2035 2040 2012-2040
{percent)
Crude oil
Lower 48 average wellhead price’
(2012 dollars per barrel) 98.12 94,94 9293 10490 11489 12559 137.83 1.3%

Production (million barrels per day)®

Unitad Sates total ......coooo.oeeevemeeeeceevesevnssrnens 566 6.49 9.55 9.00 8.30 7.87 7.48 0.5%
LOWET 4B ONSNOME ..veovrreoeceeeeeeseeeme e s ens e 3.66 460 7.2 7.04 6.38 579 523 0.5%
Tight oil®.........cor0es 1,31 2.25 479 4.54 417 369 2.20 1.3%

0.28 0.28 0.38 0.47 0.58 0.66 0.74 3.6%

Carbon dioxide enhanced oil recovery..

Other_.........cmmmn 2.07 207 2.06 203 1.63 1.44 1.29 ~1.7%
Lower 48 offshere.. . 1.43 1.37 1.80 1.64 1.68 1.70 1.99 1.4%
AlBSKEL oo s 0.57 0.83 0.44 0.33 0.24 0.38 0.28 -2.5%

Lower 48 end of year reserves®
(billion barrels}) 25.10 24711 31.78 33.01 3442 34.58 3545 1.3%

Natural gas plant liquide production
{mlllion barrels par day)

United States total ......c.oreeeciccrcemnen e 222 2.40 265 287 298 3.05 2.98 0.8%
Lower 48 onshore ... . 0.00 2.31 242 2.66 275 2.81 271 06%
Lower 48 offShore.........o.oococeeeieccseeeeec e 0.15 0.14 0.20 0.19 0.22 0.22 0.26 2.3%
AlaBKA...... ... 0.05 0.05 0.03 0.02 0.01 0.02 0.02 -4.1%

Natural gas
Natural gas spot price at Henry Hub
{2012 doliars par million Btu) ........cccueeriiarivenenins 4.07 2,76 4.38 523 6.03 8.92 7.68 3.7%

Dry production (trillion cubic feet)*
United States total .......cccooooooiiiciienins
Lower 48 onshore......
Associated-dissolved®...

22.55 24.06 29.09 31.86 34,43 36.08 37.54 1.6%
20.35 22.07 26.65 29.52 30.82 3246 3343 1.5%
1.87 2.06 2,85 260 225 2.08 1.91 -0.2%

Non-associated...... 18.68 20.02 2400 26.92 28,57 30.38 31.52 1.8%
Tight gas...... . 5.01 4.86 6.48 7.068 8.06 8.53 3.41 2.0%
Shale gas.........cccccovnimninimmrnr e 7.94 9.72 13.33 15.99 16.92 18.50 19.82 26%
Coalbed methane ... veeemcrmneccee 1.73 1.58 1.66 1.61 1.61 1.64 1.71 0.3%
Other..............ne 4.00 3.86 2.53 225 1.08 1.72 1.58 3.1%

Lower 48 offshore.... 18 168 216 208 242 246 295  2.4%
Associated-dissolved®........o 051 D48 068 056 058 059 071  14%
NON-ass0Ciated. ... ivsmsssmn v s 1.35 1.18 1.48 1.53 1.84 1.87 2.24 2.3%

ABSKE oo 033 033 028 026 119 147 117 46%

a
Lower 48 end of year dry reserves 324.64 32009 35247 36852 38258 39360 40259  0.8%

(triflion cubic feet)

Supplemental gas supplies (trillion cubic feet)® 0.06 0.08 0.06 0.08 0.06 0.06 0.06 0.1%

Totai lower 48 wells drilled (thousands])............... 41.81 42.49 50.46 60.06 59.28 61.73 61.57 1.3%

'Represents lower 48 onshore and offshore supplies.

?Insludes lease condensate.

*ight oil represents resourcas In low-permeability reservoirs, inciuding shals and chak formations. The specific plays Inciuded in the tight oil category are
Bakken/Three Forks/Sanish, Eagle Ford, Woodford, Austin Chalk, Spraberry, Niobrara, Avalon/Bona Springs, and Monterey.

“Marketed production {wet) minus extraction losses.

S3as which occurs in crude oil reservolrs efther as free gas (associated) or as gas in solution with crude oll {dissclved).

SSynthetic natural gas, propane air, coke oven ges, refinety gas, biomass gas, air injected for Btu etabllization, and manufactured gas commingled and
distributed with natural gas.

Note: Tolals may not equal sum of components due to indepandent rounding. Data for 2011 and 2012 are model results and may dfffer from official EIA data

reports.

Sources: 2011 and 2012 crude oll lower 48 average wellhead price: L.S. Energy Information Administration (EIA), Petroleum Marketing Monthly, DOE/EIA-
03B0(2013/08) (Washingion, DC, August 2013). 2011 and 2012 lower 48 onshore, lower 48 ofishore, and Alaska crude oil production: ElA, Petroleum Supply
Annual 2012, DOEEIA-0340{2012)/1 (Washington, DC, September 2013). 2011 U.S. crude oil and natural gas reserves: EIA, U.S. Crude Off, Nafural Gas, and
Natural Gas Liquids Reserves, DOEEIA-0218(2010) (\Nashin1glon, DC, August 2012}, 2011 Alaska and total natural gas production, and supplemenial gas
supplies: EIA, Nafural Gas Annual 2011, DOE/EIA-0131(2011) (Washington, DC, December 2012). 2011 and 2012 nahiral gas spot price at Henry Hub:
Thomson Rewulers. 2012 Alaska and total natural gas production, and supplemental gas supplies: EIA, Natural Gas Monthly, DOE/EIA-0130(2013/06)
%?:%?shgqlhg% 3.I;'j\ne 2013). Other 2011 and 2012 values: EIA, Office of Energy Analysia. Projections: EIA, AEC2014 National Energy Modeling Syatem run
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Table A15. Coal supply, disposition, and prices

(miilion short tons per year, unless otherwise noted)

Reference case Annual
Supply, disposition, and prices zg;;_"zg'm
2011 2012 2020 2025 2030 2035 2040 {percent)
Production®
APPAIEChIB. ..o e e e 337 293 261 259 253 253 247 -0.6%
Interior ...... 171 180 228 244 2685 279 289 1.7%
WWESE .. e e e e 588 543 587 6811 607 584 584 0.3%
East of the MiSsiSsippi.....cc..ooeo e e 456 423 438 445 458 471 475 G.4%
West of the Mississippi....... .o v e 839 593 639 668 668 855 645 0.3%
Total........ 1,096 1,016 1,077 1,114 1,127 1,126 1,121 0.3%
Waste coal supplied® 13 11 14 14 15 17 19 1.9%
Net imports
IMPOME? oottt 1 ] 2 2 1 2 1 -6.6%
Exports ......... 107 125 128 136 148 160 161 0.9%
Total -86 -118 126 135 147 -158 -160 1.1%
Total supply® 1,013 909 965 983 995 985 a79 0.3%
Consumption by sector
Commercial and institutional... ... ...occ.oooeeiievienee. 3 2 2 2 2 2 2 -0.1%
Coke plants.........coo e 21 21 22 22 21 19 18 -0.5%
Other Industrial®. ... 45 43 45 45 49 49 50 0.5%
Coal-to-liquids heat and power. 0 0 [+ 0 ¢ 0 o --
Ceal ‘o liquids production ......... o} 0 0 0 4] 0 o} --
EleCtric POWEI® ..o cereen eeveeen oo 632 825 892 818 923 915 50% C.3%
TORL eavaneresc s csesssm i emnt s e rms s anrs srmsnsenas 1,003 891 965 293 995 986 o979 0.3%
Discrapancy and stock Change” ...u.srres 10 19 0 0 0 0 0 --
Average minemouth price®
(2012 dollars per short ton}..........ccovveececees e, 4174 3004 46.52 49.67 £3.18 £6.37 58.16 1.4%
(2012 dollars per million Btu)...........cooueviviscecvieene. 207 4,88 2.33 249 2,67 2.82 296 1.4%
Delivered prices®
(2012 dollars per short ton)
Commercial and institutional..........c..occ.oveeieer e 83.58 80.7¢ 8519 9775 10139 104.53 108.37 C.6%
Coke plants...............c........ 187.72 19058 22107 23475 24943 26042 25723 1.2%
Other industria 71.87 70.32 7€.29 79.29 82.64 B5.75 86.22 0.9%
Coalto lIqUIds .........coooccoiee st -- -- -- -- -- -- -- --
Electric power®
(2012 dollars per short ton)......c....ccocoiveeeieenenne 47.08 4513 48.63 52.56 £5.32 57.76 60.61 1.0%
(2012 dollars per million Btu) ... ......coee.. veeeneenen . 242 2.39 281 277 2.93 3.05 318 1.0%
Average, 51.36 50.85 54.99 58.06 60.85 63.22 65.97 0.9%
EXDOMS™ ..ottt et ent st eee oo 161.51 11843 13678 14274 14587 14858 150.13 0.9%

U.S. Energy Information Administration | Annual Energy Outlook 2014
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Table A15. Coal supply, disposition, and prices (continued)
(million short tons per year, unless otherwise noted)

Reference case Ann:lw";:
; g
Supply, disposition, and prices 2012-2040
211 2012 2020 2025 2030 2035 2040 (parcent)
Average minemouth price’
(nominal dollars per short ton) .......oereminn 41.01 3994 52.69 61.18 71.55 83.86 98.08 3.3%
(nominal dollars per million Btu).....cccceoeeecerceies 2.04 1.88 283 3.07 3.59 4.21 4.91 3.3%

Delivered prices®
{nominal dollars per short ton)

Commercial and institutional.............conmnenn 61,64 90.76 107.81 120.40 136.49 156.88 179.68 2.5%
Coka plants...........cnimens .. 18444 19055 25032 289.16 33577 387.86 443.08 3.1%
Other iNdUSETALT .........oeereecrrreeeceeeeesatasr v e 70.61 70.32 86.52 9766 111.25 127.72 147.92 27%
Coal to HqUIES ......co.coomamrerierrinre et . -- -- -- -- -- -- --
Electric power”
{nominal dollars pershortton) ... 46.24 46,13 56.21 64.74 74.47 86.03 100.48 2.3%
({nominal dollars per million Btu)... . 1238 2,39 296 3.42 3.94 4.54 529 2.9%
Average 50.46 50.85 62.28 71.52 81.91 9446 109.37 2.8%
EXPOAS™ ..o ooosorssrerssmsssserisiems oo 148.88 11843 15480 17682 19651 221,27 24882 2.7%

includes anthracite, bituminous coal, subbiluminous coal, and lignite.

Yncludes waste coal consurmed by the electric power and industrial sectors. Waste coal supplied is counted as a supply-side item to balance the same amount
of waste coal included in the consumption data.

*Excludes imports {0 Puerto Rico and the U.S. Virgin Islands.

roduction plus waste coal supplied pius net imports,

“includes consumption for comhined hest and power piants that have a non-regulatory status, and smak on-slte generating systems. Excludes all coal use in
the coal-te-liqulds process.

%includes all slectriclty-only and combined heat and power plants that have a regulatory status.

"Balancing tem: the sum of production, net Imports, and waste coal supplied minus total consumption.

®ncludes reported prices for both open market and caplive mines. Pricas weighted by production, which differs from average minemouth prices published in
ElA data reporis where it is weighted by reporied sales.

Prices weighted by consumption; weighted average excludes residentiat and commercial prices, and export free-alongside-ship prices.

Free-alongside-ship price at U.S. port of exit.

=== Not cable.

Btu = British thermal unit.

oNﬂule: Totals may not agqual sum of components due to Independent rounding. Data for 2011 and 2012 ars model results and may differ from offictal EIA data
reports.

Sources: 20r1 and 2012 data baszed on: t.5. Energy Information Administration 4EIA). Annual Coal Report 2012, DOE/EIA-0584(2012) (Washington, DC,
December 2013); EIA, Quarterly Coal Reporl, October-December 2012, DOE/EIA-0121(2012/4Q) (Washington, DC, March 2013); and ElA, AEO2014 National
Energy Modeling System run REF2014.D102413A. Projections: EIA, AEQ2014 National Energy Medeling run REF2014.D102413A.
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Table A16. Rencwabie energy generating capacity and generation
(gigawatts, unless otherwise noted)

Reference case Annual
growth
2012-2040
2011 2012 2020 2025 2030 2035 2040 (parcent)

Net summer capacity and gensraiion

Electric power secior’

Net summer capaclity
Conventional hydropower....... ......coceecvverea . 77.88 78.1C 78.41 79.10 74.75 80.07 80.38 1%
Goothermal®............oovevvveese s, 245 2.58 4.02 515 6.58 7.99 B.80 4.5%

Municipal waste® .................ooeevcenne e 345 3.87 3.83 3.63 3.83 3.63 3.83 0.1%
Wood and other biomass 2.56 2,70 3.14 3.14 3.14 3.17 3.46 0.5%
Solar thermail ............... . 0.48 048 1.73 1.73 1.73 173 1.73 4.7%
Solar photovoltaic®............... . 1.35 2.49 7.8C 7.88 3.82 16.33 17.07 7.1%
WINd ..o e 46.33 59,01 75.59 7562 76.12 78.51 85.48 1.3%
Offshore wind...........ccccooveeercicenee 0.00 0.00 0.00 0.00 0.00 0.0 .00 --

Total electric power sector capacity ... 134.28 14892 17443 176.32 17956 18554 200.52 1.1%

Generation (blllion kilowatthours)

Conventional hydropower ................c. ... 31865 273.80 28767 20117 28433 20614 25734 0.3%
Geothermal.................... - 16.32 15.56 28.24 37.44 48.C4 63.60 87.28 5.4%
Biogenic municipal waste® ., 186,20 18.75 19.C5 18.19 18.15 18,68 18.24 0.8%
Wood and other biomass.............cccovueeensennne... 10.73 11.04 36.71 58.87 67.50 7C.3¢8 72.22 £.9%

§.55 €.84 15.531 15.85 16.17 16.80 18.98 2.4%
1.1¢ 1.20 21.40 42,92 51.33 53.58 53.23 14.5%
0.51 0.80 3.52 3.53 3.52 3.53 3.53 5.0%
o.e2 3.256 14,54 14.85 16.07 1¢.88 35.24 8.9%
12012 141.87 217.58 217.82 213.06 22511 24802 2.0%

Dedicated plants ..
Cofiring ...........
Solar thermal .....
Solar photovoltaic®.......
Wind .....oociniiiecnenn,

Cffshore wind..........ccoeovieeeniercceenen 2.00 0.00 0.6¢ 0.00 .03 C.0G 0.00 -
Totai electric power sector generation........ 480.74 483.29 B07.26 64147 667.71 694.30 742.82 1.7%
End-use sectors”
Net summer capacity
Conventional hydropower ..................cooco. .. 0.33 0.29 0.29 2.28 0.28 0.28 0.28 0.0%
Geothermal................... 0.00 G.00 .00 .00 3.0C C.00 C.00 --

Municipal waste®. 0.37 047 Cc.47 2.47 0.47 C.47 0.47 0.0%

Biomass 4.85 4.89 6.27 717 785 8.74 8.62 2.4%
Solar photovaltaic®. 2.89 4.7 12.75 15.18 18.63 23.73 2847 6.8%
WIN ... e 0.14 0.15 2.70 0.74 [eR=1 1.08 1.42 8.3%

Total end-use sector capacity . 8.58 10.51 20.48 23.84 28.53 34.31 41.26 5.0%

Generation (billion kliowatthours)

Conventional hydropower .................ooeeerecee. 1.82 1.38 1.38 1.38 1.38 1.38 1.38 0.0%
Geothermal ..., C.Co 0.00 0.00 c.oc 0.00 0.00 0.00 --
Municipal waste®. 2.9 3.65 3.63 383 3.83 3.63 3.63 0.0%
BiOME@SS ... coeee e e . 26.69 28.53 34.10 39.48 43.75 48.37 53.50 2.5%
Salar photovoltaic®. 4.5 7.35 19.81 23,82 30.09 38.00 4748 5.9%
Wind G.18 G.20 .96 1.03 1.28 1.53 2.01 8.6%

Total end-use sector generation .............. 36.11 35.11 59.98 69.14 80.10 92.91 107.9% 3.7%
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Table A16. Renewable energy generating capacity and generation (continued)
(gigawatts, unless otherwise noted)

Reference case Anm|‘|’|'|;'|
g
Net summer capacity and generation 2012-2040

2011 2012 w20 2025 2030 2035 2040 | (parcent)

Total, all sectors

Net summer capacity
Conventional hydropower...........cceemeiiiesns 78.29 78.39 7870 79.39 80.03 80.36 80.83 0.1%
Geothemal ... 2.45 2.58 4.02 515 5.58 7.98 8.80 4.5%

3.82 4.04 4.10 4.10 4.10 4.10 4.10 0.1%
7.42 7.59 8.41 10.30 11.08 11.91 13.08 2.0%

Municipal waste ...........
Woad and other biomass*

Solar.............. 4.42 7.68 22.38 24.86 29.27 35.78 48.26 6.8%
Wind........ 45.47 §9.16 76.29 76.37 77.02 78.70 86.91 1.4%
Total capacity, 14286 159.43 19491 20017 208.09 218.85 241.78 1.5%

Generation (billion kilowatthours})

Converfional AYdropowWer .......cccumemeiemenenern. 31847 27527  289.05  292.55 20573  287.62 288.72 0.3%

Geothamal..........ccoeveeinrr et 15,32 15.56 28.24 3744 49,04 60.80 67.26 5.4%
Municipal waste ... . 19.11 20.44 2268 21.82 21.78 22.28 22.84 0.4%
Wood and ofher biomass............c.....onnins 37.42 37.57 70.81 98.06 111.25 11876 12572 4.4%

6.24 11.50 37.98 42.09 49.69 61.40 86.23 7.5%
120.30 142.08 218.43 21884 220.32 22865 250.03 2.0%
516.85 50241 867.24 710.81 74781 787.22 B50.80 1.8%

S0lAr%. s

Total generation, all s:

‘includes electricity-only and combined heat and power plants that have a regulatory status.
2includes both hydrothermal resources (hot water and steam) and near-field enhanced geothermai sysiems (EGS). Mear-fleld EGS potential ocours on known
rothermal slies, however this potential requires the addition of extemal fiulds for electricity generation and Is oni¥uavaildllo efter 2025,

3Includes municipal waste, landfill gas, and municipal sswage siudge. Incremental growth is assumed to be for landfll gas faciliies. All municipal waste 1s

hcluded, although a poriion of the municipal waste stream contains petroleum-darived plastics and other non-renewable sources.
Facilittes co-fiing biomass and coal are dassified as coal.

*Does not include off-grid photovoltales (PV). Based on annual PV shipments from 1989 through 2012, EIA estimates that as much as 274 megawatis of
remote electricity generation PV applications (l.e., off-grid power systems) wers in service in 2012, plus an additional 573 megawatls in communications,
frang| lon, and assorted other non-grid-connected, specialized applications. See U.S. Energy Information Administraion, Annual Energy Review 2011,
DOE/EIA-0384{2011) (Washington, DC, September 2012), Table 10.9 (annual PV shipments, 1988-2010), and Table 12 (U.S. photovoltaic module shipments by
end use, sactor, and typ;’) in U.S. Energy Information Adminisiration, Solar Photovoitaic Ceitfodule Shi Raport, 2011 (Washington, DC, September 2012)
and L).S. Energy Information Administrailon, Solar Pholovoitaic CaliModule Shipments Report, 2012 hington, DC, Decembsr 2013). The approach used to
develop the eslimaie, based on shipment data, provides an upper estimate of the size of the stock, including both grid-based and off-grid PV. It will
overestimate the size of the stock, because shipments include a substantial number of units that are exported, and each year some of the PV units Installed earfier
will be retired from service or abandoned.

%Includes biogenic municipal waste, landfili gas, and municipal sewage sludge. Incremental growth is assumed to be for landfil gas facilties. Only biogenic
municipal waste is included. The U.S. Energy Information Administration estimates that in 2012 approxim 7 blllion kilowstthours of jcity were generated
from 8 municipal weste siream contsining m-derived plastics and cther non-renewable sources. See U.S, Energy Information Admanl on, Methodology
for Allocating Municipal Solid Waste o Biogenfc and Non-Bjogenic Energy (Washington, DC, May 2007).

“Includes combined heat and power planis and electricity-only plants in the commercial and industrial saciors that have a non-regulatory status; and amall on-
site generaiing systems in the residential, commercial, and Industrial sectors used primarily for own-use generation, but which may also sell some power to the

grid.

Sincludes municipal waste, landfill gas, and municipal sewage sludge. All municipal waste Is included, although a portion of the municipal waste stream
nontainil pfuolalng;rl.ieﬁved plastics and other non-renewabls sources,

- - = Not appl e,

Nete: Totals may not equal sum of components due to independent rounding. Daia for 2011 and 2012 are model results and may differ from official EIA data
reports.

Sources: 2011 and 2012 capacity: LS. Energy Information Administration (EIA), Form EIA-860, "Annual Electric Generator Report” {preliminary). 2011 and
2012 generation: EIA, Monthly Energy Review, DOE/EIA-0035(2013/08) (Washington, DG, September 2013). Projections: EIA, AEO2014 National Energy
Modeling System nun REF2014.D102413A.
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Table A17. Renewabie energy consumption by sector and source
(quadrillion Btu per year)

Reference caze Annual
growth
2012-2040

2011 2012 2020 2025 2030 2035 2040 (nercent}

Sector and source

Marketed renewable energy’

Resldential (wood) 0.54 0.45 0.46 0.45 0.44 0.43 0.42 -0.3%
Commaercial (biomass) 0.11 0.13 0.13 0.13 0.13 0.13 0.13 0.0%
Industrial® 1.85 2.00 2.50 267 2.79 292 3.07 1.5%
Conventional hydroeleetric ... o.02 0.0 0.01 0.01 0.01 0.1 0.01 2.0%
Municipal waste®................ 0.17 C.18 0.20 0.20 0.20 0.20 0.23 0.2%
Biomass.........ccuvrvemrerivanccn. . 1.30 1.28 1.53 1.67 1.80 1.92 207 1.7%
Biofuels heat and coproducts. 0.46 0.52 0.76 0.79 C.79 0.79 0.7% 1.5%
Transportation 1.21 1.22 1.42 1.45 1.45 1.45 1.48 0.7%
Ethanol used in EB5* ................o.covveeeveren, 0.C0 0. 0.13 025 0.31 0.29 0.22 11.9%
Ethanol used in gasolme blendlng . 1.c8 1.09 1.07 Q.97 0.91 0.93 1.04 -0.252
Biodiesel used in distillate blendmg 0.12 0.12 0.17 017 0.17 0.17 217 1.5%
Biobutanol... S 0.00 0.00 .43 0.04 0.04 0.04 0.03 --
Liquids from blomass ............ G.00 0.00 0.01. M 0.01 0.01 .01 --
Renewable diesel and gasoline®.................. ... 0.00 0.00 .01 a.0¢ 0.01 001 0.0 --
Electric power®..... 4.80 4,59 6.08 6.42 6.68 6.95 7.44 1.7%
Corventional hydroelestric . ....oooeeveeeer e, 3.09 286 278 2.83 2.86 2.88 2.89 0.3%

Geotherma!.. [ 0.15 G.15 028 0.36 0.48 0.59 .65 5.4%
Biogeric mun.cms. waste’. 0.19. 0.24 0.25 £.23 C.23 .24 0.25 0.6%
Biomass.......c.ccoecevuv e 0.18 2.1 0.47 070 0.79 (.83 .85 6.5%

Dedicated plants... 0.16 Q.18 0.24 0.25 C.z26 0.27 ¢330 2.3%
Cofiring ............. 0.03 0.0 6.23 0.45 0.54 0.56 C.56 --
Solar 8ermal ..o e 0.01 0.1 3.03 2.G63 0.03 0.03 c.03 5.0%
Solar phooveltaic 0.01 .03 C.14 0.14 0.16 0.19 0.34 8.9%
WVING e e e 1.17 1.38 Z2.1 211 213 2.18 2.41 2.0%
Total markefed renewable energy ........cvuvcemcencn. 8.62 8.39 10.58 1112 11.50 11.89 12.54 1.4%

Sources of ethanol
from comn and other starcr ) 1.18 112 1.14 1.12 1.12 1.12 1.13 0.0%
from celivicse.... 0.00 0.00 0.01 0 02 0.02 0.02 0.02 --
NELIMPOMS ... veeees s -0.09 -0.02 0.07 0.08 0.08 0.8 0.11 --
Total 1.09 1.10 1.19 1.22 1.22 1.22 1.26 0.5%
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Table A17. Renewable encrgy consumption by sector and source (continued)
(quadrillion Btu per year)

Reference case Annual
Sector and source zg;wmm

2011 2012 2020 2025 2090 2035 240 | (percant)

Nonmarketed renewable energy®
Sslacted consumption
Resldential 0.03 0.04 0.14 0.16 0.19 0.23 0.27 8.9%
Solar hot water heating..............cccveeeecceccririenien 0.00 0.01 0.01 0.01 0.01 0.01 0.01 2.4%
Geothermal heat pUMPS ..o 0.01 0.01 0.02 0.02 0.02 0.02 0.03 3.2%
Solar pholovoRaic ... e 0.02 0.02 0.10 0.12 0.14 0.18 0.22 8.3%
WINA e rrrrer e s et e 0.00 0.00 0.01 0.01 0.01 0.01 0.01 9.1%
Commereial ... esesmenssrimransre 0.11 0.13 0.18 0.1 0.24 0.29 0.35 3T%
Solarthermal ..o . 0.08 0.08 0.09 0.09 0.09 0.10 0.1 1.0%
Solar pholovoREIC ..o 0.03 0.05 0.10 0.12 0.15 0.19 0.24 5.9%
L4 T O 0.00 0,00 0.00 0.00 0.00 0.01 0.01 8.3%

*ncludes nonelectric renewable enargy graups for which the energy source is bought and sold in the marketplace, although all transactions may not necessarily
be marketed, and marketed renewsble energy inputs for electricity entering the marketplace on the electric power grid. udes elsctricity imports; see Table A2,
Actual heat rates used to determine fuel consumption for all renewable fusls axcept ropower, geothemmal, solar, and wind. Consumption at hydroelectric,
geothermal, solar, and wind facillies is determined by using the fosell fuel equivalent of 8,716 Biu per ilowatthour.

IIncludes combined heat and power plants that have a non-regulatory status, and smail on-site generating systems.

YIncludes municipal waste, landfill gas, and municipal sewage sludge. All municipal waste is included, although a portion of the municlpal waste stream
contains petroleum-derived plastics and other non-renewable sources.

*Excludes motor gasoline compenent of E85.

*Renewable feedstocks for the on-site production of diesel and gasoline.

Yincludes consumption of energy by elactricity-only and combined heat and pewer plants that have a regulatory status.

"Includes blogenic municipal waste, landfl gas, and municipal sewage sludge. incremental growth is assumed to b for landfill gas faciities. Only biogenic
municipal waste Is Included. The L.S. Energy Irformation Administration estimates that In 2012 approximately 0.3 quadrlion Btus were consumed from a
municipal waste siream containing petroleum-derived plastics and other non-renewable sources. See U.S. Energy Information Administration, Methocdology for
Allocsting Municipal Solid Waste to Bicgenic and Non-Biogenic Energy (Washington, DC, May 2007).

®Inciudes selected renewable energy consumption data for which the energy Is not bought or sold, either directl¥ or Indirectly as an input to marketed energy.
The U.S. En In;'tlmnaﬁon Administration does not estimate ar project total consumption of nonmarketed renewable energy.

- - = Not apphcable.

Biu = British thermal unit,

N?::: Totals may not equal sum of components due to independent rounding. Data for 2011 and 2012 are model resutts and may differ from official EIA data
reports.

Sources: 2011 and 2012 ethanol: U.S. Energy Information Administration (EIA), Monthly Energy Review, DOE/EIA-0035(2013/09) {(Washington, DC,
September 2013). 2011 and 2012 electric powar sector: EIA, Form EIA-B60, "Annual Electiic Generator Report” (preliminary). Gther 2011 and 2012 values: EIA,
Office of Energy Analysis. Projections: EIA, AFO2014 National Energy Modeling Systom run REF2014.D102413A.
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Tablie A18. Energy-reiated carbon dioxide emissions by sector and source
(million metric tons, uniess otherwise noted)

Rsference case i Annual
Sector and source 231-': :g‘m
201 2042 2020 2025 2030 2035 2040 {percent)
Residential
Petraleum......... oo e 72 69 60 55 51 48 A5 -1.6%
Natural gas .........c.ccevcnnie. 258 225 242 239 235 229 223 0.0%
EIe!::I.rio::ity1 824 760 751 770 785 800 814 0.2%

Total residential 1,150 1,056 1,054 1,064 1,071 1,077 1,082 0.1%

Commercial
PEtFOIBUM ..ot sar s e e« 47 45 49 48 43 48 48 0.2%
Natural gas .....ccoe.eerveeeeres e, 17 157 172 174 178 185 194 0.7%
Coal......... . 6 4 4 4 4 4 4 0.0%
EIRGHACHY? c.v.eeoceoeveeee e e 769 732 728 760 781 801 823 0.4%
Total commerclal 992 939 952 987 1,011 1,038 1,069 0.5%
Industrlal®
PetrolBUM «.......coeerees et oo enees e 347 350 3e5 402 408 404 406 C.5%
Nataral @as® .. ....eeevcersoes e ereessesen 432 449 512 540 558 567 578 0.9%
L0 OO 143 138 152 152 147 140 138 0.0%
BISEHNCIY T oevvvcveeatiaa et e e veserens eenen. 574 543 628 658 654 538 625 0.5%
Total industrial 1,501 1,480 1,688 1,752 1,761 1,750 1,748 0.6%
Transportation
Petroleum®. ... ..o e 1.812 1.771 1,734 1,669 1618 1,603 1,600 -0.4%
Natural gas®. 3g 41 44 AR 58 70 8 2.9%
ERCATICHY ..oeeoeveeeee et eeeeran 4 4 5 8 7 8 g 3.1%
Total transportation - 1,854 1,815 1,782 1,723 1,683 1,681 1,700 -0.2%
Electric power®
PEtrolEUM .......c. ot cestinss st e s e eeeesenen 27 18 13 14 14 14 14 -1.0%
408 494 478 514 545 578 808 0.7%
1.723 1,54 1.609 1.654 1 856 1,643 1,637 €.3%
4 12 12 12 12 12 12 0.0%
Tota! electric power 21M 2,038 2,112 2,194 2,227 2,247 2,271 0.4%
Total by fuel
Patroleum® ... ..o e 2304 2,254 2,252 2,188 2,136 2,117 2113 £.2%
Natural gas .. . 1,306 1,366 1,447 1.516 1572 1.62% 1,894 0.8%
00, OO 1.876 1657 1,766 1,810 1,807 1,788 1,78C 0.3%
Other ... . 12 12 12 12 12 12 12 0.0%
Total 5,498 5,290 5,476 5,526 5,527 5,546 5,599 0.2%

Carbon dioxide emissions
(tons per person) 17.6 16.8 16.4 159 15.4 15.0 14.7 -0.5%

*Zrmissions from the electric power sector are disiributed to the end-ise sectors.

inciudes cembined heat and pawer piants tat have a non-reguistory status, and smal on-site generating systems,

*includes lease and plant fue:.

his includes carbon dioxite from intemational bunker fuels, both civiian and military, which are excluded from the accounting of carbon dioxide emissions
under the Linited Nations eenvention. Fram 1280 through 2012, intemational unker fuais aceourted for 80 to 126 milion matrc tons annusily,

“neiudes pipelne fuel natural gas and natural gas used as Riei In metor vehicles, trains, and ships.

%includes slectricity-only and combined heat and power plants that have a regutatory status

includes emissions from geathermal power and nonciogenic amissions from municipal waste.

Note: By convention, the direct emissions fron biogenic energy sources are extiuded from energy-relaied carbon dioxide emissions. The release of carbon
from these scurces is assumed to be balenced by the uptake of carbon when the feedstock is grown . resuiting in zerc net emissions over some period of time. ¢
however, increased use of blomass erergy results in a decline in terrestrial carbon stocks, a met positive release of carbon wmay occur. See "Energy-Related
Carbor, Dioxide Emissions by End Lise” for the emissions from biogenle energy sources as an indicatisn of the potentiai net release of carbon dioxide in tre
ahsence of offsetting sequestration. Toials may not equal sum of components due to independent rounding. Data for 2011 and 2012 are model results and may
diffar from official E\A data reports.

Sources: 2011 and 2012 emissions and ertission factors: L).S. Energy Information Adminisiration {EIAY, Monthly Energy Review, DOE/EIA-0384{2013/09)
(\ashington, DC. September 2013). 2011 emissions: EIA, Monthly Energy Review. DOE/EIA-D035:2011:10) (Washington, DC. October 2011). 2G12 emissions
and emission factors:  EiA, Monthly Energy Review, DCEE:A-0035(2042108) {Washington. DC. August 2012). Projections: ElA, AEQ2014 Nationai Energy
tlodeling Systern run REF2014.01024134,
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Table A19. Energy-related carbon dioxide emissions by end use

(million metric tons)
Raference case Am
Saector and and use 2312-2040
2mMm 2012 2020 2025 2030 2035 2040 (percant)
Residential
Space heating........ccoeeeieen e e, 285.2 235.7 254.0 2454 2362 226.7 217.3 -0.3%
Space caoling .. 141.5 138.7 1381 151.3 182.1 1725 181.4 0.9%
Water heating .. . 146.6 145.2 143.4 144.9 144.1 140.7 137.0 -0.2%
RefMgerafion ..o e e 64.1 61.5 53.3 58.0 57.9 58.7 59.6 -0.1%
COOKING eoeeeeeireeriisrissmmnasnes e e s e 30.8 301 31.0 31.8 327 33.5 341 0.4%
Clothes dryers.. 38.3 35.1 6.7 36.9 37.8 38.8 38.5 0.4%
Freezers .. 13.5 13.0 12.4 121 11.8 11.5 1.3 -0.5%
Lighting.... 108.3 103.0 67.7 80.1 528 442 39.8 -3.3%
Ciothes washers 5.4 5.1 4.0 34 3z 3.2 3.2 -1.6%
Dishwashers’. - 16.9 16.2 15.2 15.0 15.7 16.5 17.2 0.2%
Televisions and relatad eqmpmentz ............. 58.7 54.0 50.8 51.5 52.8 549 £5.8 0.1%
Computers and related equipment®............ 21.7 20.2 15.2 128 108 9.2 76 -3.4%
Fumace fans and boiler circulation pumps 20.0 15,3 17.9 17.9 17.8 17.5 17.0 0.4%
Other uses®. . 203.6 1814 208.0 2228 2359 248.7 260.7 1.3%
D.screpancy’ -0.4 0.3 0.0 0.0 0.0 0.0 0.0 --
Total residentlal 1,504 1,0559 1,053.7 1,0642 1,075 1,066 1,081.7 0.1%
Commercial
Space heating® .......cooverr s e 131.4 115.4 125.8 122.9 118.7 114.6 110.2 -0.2%
Space cooling®. . 95,2 921 815 829 826 82.9 834 -0.4%
Water RBAHNG® ... ... ceereeerme e sararsamens e srasssrenns 427 428 435 44.4 445 443 44.1 0.1%
Ventilation.............cccccvrminnir e 86.7 83.8 as5.1 87.9 88.3 88.5 88.8 0.2%
Cooking .... 14.1 142 14.5 14.9 15.3 15.6 15.9 0.4%
[T [311 T+ DO 162.2 151.8 136.3 135.4 131.3 125.3 121.2 -0.8%
Refrigeration ..........ccoeecenienns 657 62.0 57.0 571 57.2 57.8 58.4 0.2%
Offica equipment (PC) ... 21.3 18.7 10.5 7.8 5.7 4.3 34 -8.0%
Office eqmpment (non-PC) . 378 36.3 37.3 41.7 46.5 51.1 55.1 1.6%
Other uses’.... 3354 322.6 360.6 392.2 420.7 453.4 488.2 1.5%
Total commercia 992.3 938.6 952.2 987.2 1,0108 1,037.9 1,068.7 0.5%
Industrial®
Manufacturing
REFINING ..o ssss e -0.2%
Food products.. 2524 257.5 254.7 248.9 2451 244.6 246.7 0.9%
Paper products .... 06.4 96.8 106.4 111.8 116.2 118.8 123.7 0.1%
Bulk chemicals. 745 71.0 €9.9 70.0 709 71.6 73.2 0.5%
Glass ..uvvenn- 2548 247.7 295.6 3135 3104 295.8 282.2 0.2%
Cement and IMe.......cccvcvieiviirviemeees e 15.5 15.4 16.1 16.3 171 16.7 16.1 1.8%
Iron and S| ... ccc e e 29.0 29.1 422 436 450 457 47.3 -0.4%
AlUMINUM.......coconnienmnnn 128.9 124.8 136.5 142.4 133.7 120.9 110.4 -0.8%
Fabricated metal products 453 458 50.3 542 497 412 36.3 0.4%
Machinery ... 37.8 382 423 44.3 43.8 43.0 422 ¢.9%
Computers and elactmnlcs... 214 21.8 25.0 271 282 28.2 28.2 1.3%
Transportation equipment. 48.3 46.4 50.5 574 61.7 64.6 65.8 1.4%
Electrical equipment ...... 417 44.3 50.5 53.2 £8.2 62.1 858.0 1.1%
Wood products..... 8.3 8.2 9.1 8.9 10.5 109 111 0.5%
Plastics .. 15.6 154 20.7 20.3 19.4 18.2 17.5 0.4%
Balance of manufacturlng ........ 39.7 38.7 42.4 443 446 44.0 436 0.9%
Total manufacturing... 159.7 1540 166.2 174.3 179.4 185.8 195.5 0.4%
Nonmanufacturing 1,265.2 1,25489 1,3784 14326 14339 1,413.3 14,4048
AGriCUUE. ..o e 0.6%
Construction.. 71.0 B65.5 75.7 76.7 77.3 774 777 1.5%
Mining ... 59.7 61.0 81.1 83.8 86.6 88.7 91.7 0.0%
Total nonmanufaciurlng 100.5 101.0 113.3 111.5 107.4 102.9 100.1 0.6%
Discrepancy®.... . 2311 227.5 2701 2721 2713 270.0 268.5 --
Total |ndustnal 4.9 2.6 39.1 475 56.2 66.6 74.1 0.6%
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Tabie A19. Energy-related carbon dioxide emissions by end use (continued)
(million metric tons)

Reference case Anntal

growth
Sector and end use 2012-2040
2011 2012 2020 2025 2030 2035 2040 | (percent)

Transportation

Light-duty vehitles ... e e 10377 1.030.7 534.9 845.5 780.7 753.8 743.8 -1.2%
Commercial lignt trucks®. 359 356 36,1 349 34.1 344 356 0.0%
Bus transgortatien.... 16.8 16.1 18.0 16.1 16.0 159 15.5 0.1%
Freight trucks..... 366.7 3577 415.3 438.4 457 1 478.1 502.2 1.2%
Rall, passenger.. ES £4 5.6 59 4] 6.2 6.5 0.7%
Rall, freignt......... 36.5 347 317 326 30.5 28.8 272 -0.9%
Shipping, domestic ... 8.1 7.0 6.8 6.3 5.9 5.6 £5 -0.9%
Shipping. inemational .. 0.0 483 48.0 46.6 47.4 475 47.9 0.2%
Recreational boats.... . 16.1 16.1 7.0 17.7 182 18.86 18.8 0.6%
AT ettt s emee s e na e 174.4 175.2 184.1 188.1 188.3 190.8 1914 3%
MIIBIY USE.......cooe it 52.5 501 45.4 46.1 48.6 51.4 54.4 0.3%
Lubricants.... . 5.0 4.4 4.5 4.5 4.5 4.5 46 0.1%
PiIpefing fugl ......coi et e, 371 38.8 38.3 40.6 43.5 443 £4.9 0.5%
DISCIEOANCY®. ... coeectvecve et eee s -1.4 1.7 -6.4 0.1 0.6 1.2 1.7 --

Total transportation 18641 18154 1,7824 1,7226 1,683.2 16813 1 ,700.4 0.2%

Blogenic energy combustion™

BiOMIESS..icee et e eeeens 200.6 188.7 2427 277.4 2587.0 3111 326.0 2.0%

Electric power 8ector ... ooovverveveree. 17.3 13,7 44.0 B5.6 74.5 77.8 80.3 6.5%

Other SeCtors ..o ceeeeeceee e
Biogenic waste.........c..........
Biofuels heat and coproducts .
Ethanol .........ceemviiiceeee

183.3 175.0 1987 211.8 2228 233.2 245.7 1.2%
17.6 18.1 225 211 21.1 218 22.8 0.6%
43.3 48.8 7.6 73.8 738 73.8 73.8 1.5%
74.8 755 81.6 83.3 82.3 83.2 86.1 0.5%

Biodiesel.......... a5 8.4 126 12.5 12.5 12.7 127 1.5%
Liquids from biomass. 0.0 0.0 1.0 1.0 1.0 1.0 1.0 --
Renewable diesel and gasoline ............................. 0.0 0.0 0.8 0.9 c.8 0.8 0.9 --

Total . 3448 340.3 432.9 470.1 439.7 504.6 523.3 1.5%

Does not include water heating portion of load.

YIncludes televisions, set-top boxes, home theater systems, DVD players, and vidao game consoles,

®Includes desktop and |aptop computers, monitors, and networking equipment.

“Includes small electric devices, heating elements, outdoor grills, exierior lights, pocl heaters, spa heaters, backup electricity generators, and maters not listed
ahove. Electric vehicles are included in the transportation sector.

’Re‘gresents differences between total emissions by end-use and total emissions by fuel as reported in Table A18. Emisslons by fuel may reflact benchmarking
and other modeling adjustments o energy use and the assodiated emisslons that are not assigned to specific end uses,

“includes emissions related to fusl consumption for district services,

"Includes (but is not limited to) miscellaneous uses such as transformers, medical imaging and other medical equipment, elevators, escalators, off-road efectrie
vehictes, laboratory fume hoods, laundry equipment, coffee brewers, water services, pumps, emergency generators, combined heat and power in commercial
buildings, manufacturing performed in commercial buildings, and cooking (distillate), plus residual fuel oll, propans, coal, motor gasoline, kerosene, and marketed
renewable fuels (hiomass).

fIncludes combined heat and 1pc:wer piants that have a non-regulatory status, and small on-site generating systems.

*Commerclal frucks 8,501 to 0,000 pounds gross vehicle weight rating.

"By canvention, the direct emissions from biogenic energy sources are excluded from energy-related carbon dioxide emissions. The release of carbon from
these sources Is assumed to be balanced by the uptake of carbon when the feedstock is grown, resulting in zero net emissions over some period of time. If,
however, increased use of biomass energy résults in a decline in temrestrial carbon stocks, a net positive release of carbon may occur. Accordingly, the emlssions
from biogenic elne ) sources are reported here as an indication of the potential net release of carbon dioxde in the absence offsetting sequestration,

- - = Not appiicable.

Note: Totals may not equal sum of components due to independent rounding. Data for 2011 and 2012 are model results and may differ from official EJA data
reports.

Sources: 2011 and 2012 emissions and emission factors: U.S, Enargéinfunnaﬁon Administration (ElA), Monthly Energy Review, DOE/EIA-0035(2013/09)
(Washington, DC, September 2013). Projections: EIA, AEQ2014 National nergy Modeling System run REF2014.D0102413A.
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Table A20. Macroeconomic indicators
(billion 2005 chain-weighted dollars, unless otherwise noted)

Reference case ;T"u;]l
Indlcators 2012-2040
2011 2012 2020 2025 2030 2035 2040 {percant)
Real gross domestic product .....c..eeeeressmsesanrns 13,299 13,593 16,753 18,789 21,139 23,751 26,670 24%
Components of real gross domestic product
Real CONSUMPLION .....cuiimeieee e 9,429 8603 11,592 12,773 14,220 15,828 17,635 2.2%
Reatl investment...... 1,744 1,914 2,878 3,269 3,740 4,274 4,925 3.4%

Real govemment spending 2,524 2,481 2,443 2,495 2,623 2,754 2,917 0.6%

Real exports........... . 1,777 1,837 2,863 3,857 5,056 6,516 8,186 5.5%
Real impoms.. ... immmreiei e cnsensnesss e 2,185 2,238 2,925 3,453 4,213 5,167 6,328 3.8%
Energy Intensity
(thousand Btu per 2005 dollar of GDP)
Delivered energy... 5.29 5.08 4.40 3.97 3.54 3.18 2.88 -2.0%
Total energy... 7.30 6,88 8.01 5.46 4.89 4.39 3.99 -2.0%
Price Indices
GDP chain-type price index (2005=1.000)............. 1.134 1.154 1.307 1.421 1.553 1.719 1.913 1.8%
Consumer price index {1952-4=1.00)
AlUDAN oo s e 225 2.30 283 2.90 3.20 3.59 4.05 21%
Energy commedities and services ...................... 2.44 2.48 2565 2.91 3.33 3.88 4,56 2.2%
Wholesale price index (1982-1 00)
All commodities... ettt i sramn s vmme e e en 2.01 2.02 222 2.40 2.62 2.89 3.21 1.7%
Fuel and power ... 2,16 212 242 282 3.30 3.92 473 2.8%

2.26 220 2.43 2,56 2.77 2.99 3,22 1.4%

Matals and metal products
1.93 1.94 214 228 M 259 278 1.3%

Industrial commodities excludlng anergy...

Interest rates (percent. nommal)

Federal funds rate... 0.10 0.14 3.85 3.89 414 4.20 4.22 .
10-year treasury note ............................................. 2,79 1.80 4.14 4.24 4.36 4.45 4.52 --
AA utility bond rate......ccoeeerccccvssrsmsen e 4.78 3.83 6.60 5.74 6.88 7.05 7.22 --
Value of shipments (blllion 2005 dollars}
Non-industrial and service sectors........ccrviinn 21,240 21,359 26,033 28,047 31,782 34,480 37133 20%
Tofal industrial ... . 5926 6,147 7,880 8,778 9537 10241 10,984 2.1%
Agriculture, mining, and construction_.................. 1,558 1,623 2,226 2311 2,389 2457 2,551 1.6%
ManuBCHUANG ......... oo e 4,370 4,535 5,735 6,467 7,148 7,784 8,443 2.3%
Energy-intensive ... . 1,598 1,616 1,931 2,081 2,171 2,238 2,303 1.3%
Non-Bnergy-intensive..............ceeimeeeeicceciinsinons 2,772 2,809 3,803 4,386 4,877 5,547 6,140 2.7%
Total shipments 27,166 27,506 33,984 37,725 41,319 44721 48,129 2.0%
Population and employment (millions)
Population, with armed forces overseas............... 312.3 3146 3345 347.0 350.0 370.2 380.5 0.7%
Population, aged 16 and over..........receennicees 247.0 248.2 266.7 2772 287.6 297.9 307.3 0.8%

4.7 43.4 56.2 85.3 73.0 77.5 78.8 22%
131.5 133.7 148.4 152.2 158.6 163.7 169.2 0.8%
1.7 11.9 128 12.9 12,5 11.8 11.0 -.3%

Population, over age 65....
Employment, nonfam.......
Employment, manufactufing...........cocoueienee

Key labor indicators
Labor force (millions) ... 153.6 155.0 163.5 166.9 170.9 175.8 181.2 0.6%
Nonfarm labor produc:Mty (2005-1 00) 1.10 1.1 1.25 1.39 1.53 1.68 1.85 1.8%
Unemployment rate (percent)... JERSUR— B.93 B.08 5.49 5.29 5.10 5.08 5.12 --
Key indicators for energy demand
Real disposable personal income.....coccovcmeceeeee. 10,150 10,304 12,710 14,182 15,928 17,743 19,724 2.3%
Housing starts (millions) ... e - 0.68 0.84 175 1.72 1.71 1.67 1.68 2.5%
Commercial floorspace (bllllun square feet) 81.7 824 89.1 93.9 98.2 103.1 108.8 1.0%
Unit sales of light~duty vehicles (millions} .............. 12.73 14.43 16.23 16.55 17.23 17.45 17.93 0.8%

GDP = (5ross domestic product,
= British thermal unit.
.= Not applicabie.
Sources: 2011 and 2012 IHS Global Insight, Global Insight Industry and Employment models, May 2013. Projactions: U.5. Energy Infermation
Administration, AEC2014 National Energy Modeling System run REF2014.0102413A.
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Table A21. International petroleum and otker liquids supply, disposition, and prices
{(million barrels per day, unless otherwise noted)

Reference case Annual
growth
2012-2040
2011 2012 2020 2025 2030 2035 2040 (percent)

Supply, disposition, and prices

Crude oil spot prices
{2012 dollars per barrel}

Brent... . 113.24 111,65 §6.57 10889 118.8¢ 12677 141.46 0.8%
West Texas Intermedlate §6.55 94,12 89457 10598 11698 12777 135846 1.4%
(nominal dollars per barrel)
Brent... - e, 111260 11185 10037 134.25 160.19  193.27 234.53 2.7%
West Texas intermedlate 94 86 89412 10711 13178 15748 18030 23122 3.3%
Petroleum and other liquids consumption’
CECD
United States (50 states) .._......coceeeeeceeers e 18.65 18.21 19.23 18.97 i8.63 18.46 18.42 0.0%
Unked States territories .. 0.25 0.25 0.29 G.31 0.33 0.35 c.37 1.5%
Canaga... .- 225 2.26 224 217 2.18 222 2.3c 0.1%
IMexico and Chxie . 2.45 2.51 2.7 285 3.08 3.33 3.83 1.3%
QECD Europe? ..... 14.81 14.21 13.85 13.82 13.94 14.12 14.32 0.0%
Japan... 4.51 4.75 4.50 4.38 4,25 419 4.05 -0.6%
Soutn Korea .................................. T 282 2.65 278 2.67 268 271 278 0.2%

Austraiiz and New Zealand 1.24 128 1.23 1.18 1.21 1.25 1.30 0.0%:
Total OECD conSUMPHON .........vcmmseecmmresnes 45,79 46.13 46.82 46.37 46.37 46.63 47.15 0.1%
Non-CECD
Russia. .. 3.12 320 3.55 3.64 3.81 39 3.92 0.7%
Other Eurcpe and Eurasra 1.91 1.99 2.32 243 2.62 -2.82 3.08 1.6%
China... 9.94 10.38 13.91 15.7¢ 17.04 18.72 2048 2.5%
L5 - SO IR, 3.47 3.68 4.50 5.18 8.1 714 8.33 3.0%
Other Asig® . 7.75 5.97 7.9¢ 8.60 8.36 1C.21 11.16 1.7%
Middie East 780 7.67 8.81 B.B5 9.22 8.75 10.38 1.1%
Africa ... ... 340 347 3.7C 3.84 403 4.28 4.58 1.0%
Brazil............... 2.74 2.83 312 40 332 3.82 385 1.1%
Other Cenfral arvd South America,. 275 2.77 3.29 351 378 3.97 4.13 1.4%
Totai non-0ECD consumption ... oo 42.10 42.94 §1.19 54.84 59.24 64.32 69.90 1.8%
Total consumption . 88.88 89.07 9801 101.21 105.61 11096 117.05 1.0%
Petroleum and other liquids production
OPEC®
Micdie East................ 25.50 25.84 28.28 25.62 32.35 35.77 38.85 1.5%
North Africa.. 237 3.38 319 320 3.43 375 3.85 0.6%
West Afica ... 439 4.4C 499 5.13 525 5.3% £.852 0.8%
Scuth America................. 2.88 238 3.10 303 3.Mm 3.10 3.31 0.4%
Total OPEC production .....eeeeeeresveerssanas 35.25 36.59 39.57 40.97 44.04 48.00 51.64 1.2%
Non-QPEC
OECD
United States (50 states) ... ........c...cccccvvemeee 10.11 10.84 14.25 13.86 13.23 12.86 1242 0.5%
CaNAUE ..o e 3 4.0G £.10 5.61 592 6.12 §.21 1.6%

299 2.97 213 1.97 2.1 2.18 227 -1.0%
4.20 3.63 328 2,94 278 298 3.53 -0.3%
0.18 0.18 G.1e 0.17 D.18 0.18 0.18 0.2%
0.58 0.57 0.54 0.53 0.56 0.80 0.92 1.7%

Mexico anc Chile
CECD Eurepe® ... ...
Japan and South Karea ...,
Auistraiia and New Zealand...

Total OECD production .......c..corvssssesssnns. 21.77 22.48 2544 25.07 24,78 25.11 25.64 0.5%
Non-CECD
Russia... T 13.24 12.40 10.74 10.83 11.44 12.01 11.68 0.4%
QOther Europe and Euras:a 3.26 3.18 373 4.35 4,44 4.82 544 1.9%
China ... 432 4.37 4.91 5.35 5.80 5.89 5.82 0.9%

Otner Asiab ... e 381 382 363 342 320 303 330 -08%
MATIE EBSE oo 151 131 098 08 077 067 071  -29%

Africa .. 267 2.34 2.61 263 2.57 252 2.91 0.8%
Brazil... 2.83 2.45 4.00 5.14 6.36 6.81 7.03 3.8%
Cther Centrai ana South Amenll .................... 2,16 2.16 238 2.42 2.44 2.56 3.06 1.3%
Total non-OECD production ... 30.51 30.08 32.98 3511 36.73 37.83 39.75 1.0%

Total petroleum and other liguids production ..... 87.53 89.15 9799 11,15 10555 110.84 117.03 1.0%
OPEC market share (percent) ... ..oooocevveeencccen, 4.3 41.0 40.4 40.5 41.7 43.3 44 1 .
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Table A21. International petroleum and other lquids supply, disposition, and prices (continued)
(million barrels per day, uniess otherwise noted)

Reference case Annual
Supply, disposition, and prices 23170"“‘ .

2011 2 2020 2025 2030 2035 2040 {percent)

Selected world production subfotals:
Petroleum

Crude oil and equivalents®........c.cooeernevcrmenicenees 74.37 75.78 82.35 84.40 87.58 91.08 96.56 0.8%
Tight @il .....ccvsiriermee 1.36 2.40 5.81 6.43 6.88 7.7 7.28 4.0%
Bitumen” ........... N 1.74 1.94 3.00 3.52 3.95 4.21 4,28 2.8%

Refinery processing gain®.............coomemininrenns 2.37 2.37 2.26 2.33 2.52 2.7 2.86 0.7%

Liquits from renewable BoLrces®.......co. o 1.31 1.34 1.68 1.89 2.09 2.28 248 2.2%
Liquids from coal™.........oucveeee 0.18 0.19 0.40 0.65 0.91 1.12 1.42 8.8%

873 921 1078 1161 1218 1288 1329  13%

Liguids from naturai gas ....
85.61 9.05 10.46 11.26 11.84 12.53 12.93 1.3%

Natural gas plant liquids .

Gas-toliguids™ ........... - 0.12 0.16 0.3 0.35 0.35 0.35 0.35 2.9%
Liqulds from Kerogen™..........esceieeiconssnens 0.01 0.01 0.01 0.01 0.01 0.1 0.01 0.6%
Petroleum production™
OPEC®
MiIdIE EBSooo.oeoeeeeereeeeer e 2544 2574 2807 2938 3210 3552  38.61 1.5%
North Africa.... 2.37 3.36 3.18 3.20 3.43 3.75 3.96 0.6%
West Africa .... 4.39 4.40 4,96 5.09 522 5.35 5.49 0.8%
South America........e.... . 2.99 2.99 3.10 3.03 3.01 3.10 3.3 0.4%
Total OPEC production .........ccossssessss 3520 3650 3933 4070 4377 4173 5137 12%
Non-OPEC
OECD
United States (50 SEES) ........crvrverceeceeeicerienns 925 1000 328 1287 1224 1187 1142 0.5%
Canada............. . 3.69 3.97 5.08 5.58 5.88 6.08 6.17 1.6%
Mexico and Chile .. 2.99 2.87 213 107 211 2.18 227  -1.0%
QECD Europé? ........ 3.98 a7 3.02 270 2,53 2.71 335  -04%
Japan and South Korga...............- 0.17 0.17 0.15 0.16 0.17 0.18 0.18 0.1%
Australia and New Zealand........... N 0.58 0.56 0.53 0.52 0.55 0.79 0.81 1.7%
Total OECD production ... s 2085 2139  24.21 2360 2349 2380  24.30 0.5%
Non-OECD
RUSSIB.cv.evrvererrearsnnes 1024 1040 1074 1093 1144 1201 11.68 0.4%
Other Europe and Eurasia®. 3.26 3.19 3.7 4.34 4.44 462 5.43 1.9%
L1 YO 4.28 4.32 4.77 4.98 4.82 480 472 0.3%
Other Asia® ........... 3.74 37s 3.51 3.22 2.99 2.82 310 07%
Middle East........... 1.51 1.31 0.98 0.86 0.77 0.67 .71 2.2%
AFriCH ..or. 245 2.13 2.28 2.29 2.22 2.17 2.55 0.6%
=1 OO 226 2.20 3.50 4.55 5.65 5.88 6.00 3.6%
Other Central and South America. . 2.08 2.06 2.30 234 2.38 247 2.97 1.3%
Total non-OECD production ... 2981 2035 3181 3351 3469 3640 3715 0.8%
Total petroleum produchion™ ... 8566 87.24 9534 98.01 10195 106.84 11282 0.9%

OPEC market share (percent) ...........ouurer 411 41.8 412 41.5 429 446 45.5 --

Estimated consumption. Inciudes both OPEC and non-OPEC consumers in the regional breakdowm,

20ECD Europe - Ausiria, Belgium, Czech Repubiic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, iceland, Ireland, Italy, Luxembourg, the
Natharlands, Norway, Poland, Porfugal, Slevakia, Slovenia, Spain, Sweden, Switzerland, Turkey, and the United Kingdom.

*Other Europe and Eurssia = Albanla, Ammenia, Azerballan, Belarus, Bosnla and Herzegovina, Bulgeria, Croatla, Georgia, Kazakhstan, Kyrgyzstan, Latvia,
Lithuanla, Macadonia, Malta, Maldova, Montenegro, Romania, Serbla, Tajlidstan, Turkmeniatan, Ukralne, and Uzbekistan,

*Other Agia = Afghanlstan, Bangladesh, Bhutan, Brunel, Cambadia { uchaa), Fill, French Polynesla, Guam, Hong Kong, India (for praduction), indonesia,
Kiribati, Laos, Malaysia, Macau, Maldives, Mon%olia. Myanmar (Burma), Nauru, Nepal, New Caledonia, Niue, North Korea, Pakisian, Papua New Guinea,
Phiilspines, Samoa, Singapore, Selomon Islands, Sr Lanka, Taiwan, Thailand, Tonga, Vanuatu, and Vieinam.

SOPEC = Omganization of the Petroleum Exporting Countrias - Algeria, Angola, Ecuador, Iran, lraq, Kuwait, Libya, Nigeria, Qatar, Saud! Arabia, the United Arab
Emjrates, and Venezuela,

\ncludes cruds oil, lease condensate, tight oll {shale oil), extra-heavy oll, and bitumen {oll sends}).

TIncludes diuted and upgraded/synthetic bitumen (syncrude).

*The volumetric amount by which total oufput is greater than Input due to the processing of crude il into products which, In fotal, have 2 lower spactiic gravity
than the crude ofi processed.

®|nciudes liqulds produced from energy crops.

| cludes liquids converted from coal via the Fischer-Tropsch coal-o-liquids process.

Yncludes liguids converted from natural gas via the Fischer-Tropsch as—tn—irwids process.

3|ncludes liquids produced from kerogen (all shale, not to be confused with tight olt (shale oil)).

ncludes production of crude oll (including lease condensate, tight oll (shale oil), extra-heavy oil, and bltumen {oll sands)), natural gas plant liqulds, refinery
gains, and other hydrogen and hydrocarbons fer refinery feedstocks.

OECD = Organization for Economic Cooperation and Development. :

- - = Not applicable.

Note: Ethanol is represented in motor gasoline equivaient barrels. Totals may not equal sum of componants due to independent rounding. Data for 2011 and
2012 are model results and may differ from official E|A data reports.

Sources: 2011 and 2012 Brent and West Texas Intermediate crude oil t prices: Thomson Reutars. 2011 guantities derived from: Energy Infosmation
Administration (EIA), International Energy Stetlstics database as of Seplember 2013, 2012 quantities and projections: ElA, AEC2014 Nafional Energy
Modeling System run REF2014.D102413A and EIA, Generate World Oll Balance Madel.
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Appeadix B
Economiec growth case comparisons

Table B1. Total energy supply, disposition, and price summary
(quadriltion Btu per year, unless otherwise noted)

Projectiors
2020 2098 2040
Supply, €'sposltion, and prices 2012 Low High Low High Low “High
economic |Refererce | escnomic | economic | Referencas | scoromic | economic Reference | aconomic
growth growth | growth growth | growth growth
Production
Crude oii and lease congensate..... 13.87 2031 2038 2338 1740 1771 17.B2 1604 1680 1840
Natural gas plant {lauids.... 3.21 3.53 3.54 3.55 3.82 3.98 4,08 382 3.99 4,05
Gry natural gas. 2459 2902 2573 3059 3337 3518 3884 3609 3837  40.33
Coal’...cunu.... 2060 2118 2170 2224 2167 2281 2328 2167 226t 2350
Nuclear | uranium? .. 8.05 8,15 8.15 8.15 B.15 8.18 8.3c 8.15 8.49 9.65
Hydmpower... 267 2.84 2.81 2.83 2.84 287 2,80 2.86 2.80 2.92
Biemass®. 3.78 452 4.56 477 502 5.29 '5.48 5.24 5.61 6.02
Other renewable ene-gy‘ 1.97 3.09 3.01 3.04 3.25 3.23 3.71 3.42 3.85 £13
Other®.... 0.41 D.24 0.24 0.23 6.24 0.24 0.23 0.24 0.24 0.23
Total... 79.46 9288 98419 9580 96.87 99.30 10274 9763 10200 108.23
Imports
Crude oil... . 18.57 1237 1315 1408 1298 1500 1848 1411 1743 1928
Petroleum and otherl!qmds 4,28 420 4,21 425 4.06 4,08 442 3.82 3.53 4,45
Natural gas” . 3.21 2.38 2.39 248 1.87 2.04 z.12 2.21 2.28 2.41
Other impcrts’...... 0.38 0.14 c.17 .16 o1 Q012 6.12 0.09 0.10 £.19
Total 2640 1903 1992 2095 19.02 2122 2284 2034 2373 26.30
Exports
Petroleum and other liquids® ...................... 6.25 6.32 6.30 6.29 8.85 6.91 7.00 7.63 7.70 7.75
Natural gas™........cc..cooovivverrienees e 1.83 4.49 4,30 428 6.95 8,96 693 8.2 8.09 7.90
Coal.......... 3.22 313 313 311 3.53 3.55 3.57 3.77 3789 3.73
Total 1114 1395 1373 1368 1736 1742 1750 1966 19.58 19.38
Discropancy™ -0.61 035 035 030 £47 017 015 003 007 007
Consumption
Peatraleur and other iiquids™.. ........ 3587 3583 3686 37.82 3328 3585 3727 3204 3535  38.13
Naturai gas 282C 2673 2765 2860 2808 3003 3182 2078 3232 3452
Coai®®,........... i7.34 1801 1B56 1911 1808 1801 1886 1783 1875 1575
Nuclear ; uranium? 8.05 B.15 B.15 815 8.15 8.18 8.30 8.15 B.49 9.65
Hydrooower.... 267 2.84 2,81 2.83 2.84 2.87 2.50 2.86 2.00 282
Biomass™....... 2.53 3.22 3.35 3.46 3.69 3.95 413 3.92 4.25 463
Other renewable energy® 1.97 3.0 3.01 3.04 3.25 3.23 3.71 3.42 3.88 5.13
Other'® . 3.28 G.34 0.34 0.34 0.33 0.35 035 0.34 0.35 0.38
Total 9502 9831 10073 10338 97.71 103.27 10823 9834 10631 11522
Prices (2012 dollars per unit)
Crude oil spot prices (dollars per barrel)
Brent... e 11188 9551 9657 G778 11623 11899 12123 13652 ‘4148 14521
West Texas Intermediate .. 64,12 8353 6457 9577 11428 11699 41919 13450 13948 143.15
Natural gas at Henry Hub
(doltars per milion B} ....... .o ccovvveremennens 2.75 4.51 4.38 4.59 5.65 €.03 6.36 719 7.65 8.15
Coal {doliars per ton)
atthe minemouth™...iiiie. 39.94 4831 4652 4688 5285 5345 5364 EG57 5918 60.20
Coal (doilars per miilion Btu)
at the minemouth™.. 1.98 2.32 2.33 2.34 2,66 2.87 2.7 2.94 2.95 3.02
Average end-use™ .. 280 2.83 2.85 2.88 3.13 3.17 3.23 3.38 3.43 3.54
Average sieciricity (cens per Klowattheur)... 9.8 10.1 101 0.1 1C.3 10.4 10.6 10.8 11.1 11.6
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Table B1. Total energy supply, disposition, and price summary (continued)
(quadrillion Btu per year, unless otherwise noted)

Projections
2020 2030 2040
Supply; disposition, and pricas 22 1 o High | Low High | Low High
aconomic | Reference | aconomic | economlc | Reference | economic | economic | Refsrence | economic
growth growth | growth growth | growth growth

Prices (nominal doliars per unit)

Crude oil spot pricas (dollars per barrel)
. 111.85 11420 109.37 108.50 18653 16019 154.87 33580 23453 22272

Brent reermeee et enem e aneenbas .

West Texas Intermediate .........o.coooeuue... 94.12 111.84 10741 10625 192.24 15749 15227 33115 23122 219.57
Natural gas at Henry Hub
(dollars per Million BH) ........o....o.wsoeresrmssssnees 275 540 496 5.10 9.50 8.12 816 1789 1269 1249
Coal (doltars per ton)

atthe minemouth™ ............ccoo.ccommrerrerenens 3994 5537 5269 5179 8881 7155 68.81 14441 9808 9234
Coal (dollars per million Bfu)

at the minemouth™ ........ooooeereeeeeemncerennas 1.98 277 2.63 2.59 4.47 3.59 3.46 7.23 4.91 483

Average end-Use'm .............ccouresrsmmenmemnes 2.60 338 3.23 3.21 527 4.27 413 8.31 5.68 5.43
Average sleclricity (cents per kilowatthour)... 0.8 12.1 11.5 1.2 174 14.0 136 266 18.5 17.7

1Includes waste coal.
*These values represent the energy obtained from uranium when it is used in light water reactors.  The total snemgy contant of uranium s much kangsr, but alternative

processes are nequirad to take advantage of It.
3Includes grid-connacted electricity from wood and waod waste; biomaess, such as com, used for liquid fuels production; and non-elechric energy demand from wood. Referte

Table A17 for details.
sllﬂclms grid-connacted elsciricity from |andfll gas; biogenic municipal wasts; wind; photovaltalc and solar thermal scurcas; and non-electric energy from renswable sources,
such as active and passive solar systems. elect imperts Lsing renewable sources and nonmarketed renewabis snergy. See Table A1/ for selected nonmarketed

resg‘denﬁal and commercial renewable en: data.

Includes nonHbiogenic municipal wasts, liquid hydrogen, methanol, and some domestic inpuis to refineries.

%|ncludes imports of finished petrolsum products, unfinished ails, alcohols, ethers, blending components, and renswable fuals such as ethanol.

Tincludes imports of liquefied natural gas that are later re-exporied.

Sincludes coal, coal coke {net), and electricity (net). Excludes imperts of fuel used in ruclear power plants.

®Includes crude all, petrulsurwuducu, ethanal, and blodieasl.

: Includes re-exparted liquefied natural gas.

Balancln% ltem. Includes unaccounted for supply, losses, galns, and net storage withdrawals.

3Estimated consumption. Includes petroleum-derived fusis and non-petroleum derived fuels, such as ethanol and bicdiesel, and coal-based synthetic liquids. Petraleum
coke, which is a solld, is included. Also included are natural gas plant liquids and crude oll consumed as afuel. Refer to Table A17 for detailod renewable liquid fusls
consumpton.

"Em'l::xhdes coal convertad to coal-based synthetic liquids and natural gas.

*“inciudes grid-connacted electricity from wood and wood waste, non-electric energy from wood, and biofusls hest and coproducts used in the production of liquid fusls, but
cx:{‘l#dss the eni cantant of the liquid fuels.

ncludes non-Blogenic municipal wasts, liquld hydrogen, and nat electricity imports.
wh“lnqltqdes n dag pricas g(r’ t;c:lh open market and captive mines, Pricas welghted by production, which differs fram average minemouth prices publishad in ElA data reports
Bre it is weig y rep alos. i .
Prices weighted by consumption; walghtad average excludes export free-alongside-ship (f.a.5.) prices.

Btu = British thermal unit, - o en

Nete:  Totals may not aqual sum of companents due to inde, ent rounding, Peta far 2012 are model results arnd mar differ from official EIA dafa reports.

Sources: 2012 naturel gas lupyaly values: U.S. Energy information Administration ’E(]EIA). Natural Gas Monthly, DOE/E[A-0130{2013/08) (Vashi , DC, Juna 2013).
2012 coal minemouth and delivered coal pricas: E\A, Annual Cosl Reporf 2012, DOE/EIA-0584(2012) (Washington, DC, December 2013). - 2012 eum supply values:
ElA, Petroieum Supply Annual 2012, DOEEIA0340(2012)1 (Waslin%ton. DC, September 2013). 12 crude oil sp::tapricea end natural gas spot price at Henry Hub:
Thomson Reuters. Other 202 coal valuss: Quarterly Coal Report, October-December 2012, DOEEIA-0121(2012/4Q) (Weashington, DC, March 2013). Cther 2012 values:
EIA, Monthiy Review, DOE/EIA-DDA5{2013/08) (Washington, DC, Saptember 2043), Projecions: EIA, AEQ2014 Natlonal Energy Madaling System nms

LOWMACR%.DH 513& REF2014.0102413A, and HIGHMACRO.D112913A.
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Table B2. Energy conrsumption by sector and source
{(quadrillion Btu per year, unless otherwise noted)

Projections
2020 2030 2040

Sector anc source o P digh | wow Hgrh | Low Figh
econormic | Referenca | eanormic j economic | Referenca | econonic | economic | Reference | sconomic

growih growth ! growth growth | growth growih

Energy consumption
Resldential

Propane .............. 0.51 0.42 0.42 ‘0.43 0.37 0.38 0.40 0.33 G35 038
Kerosene .., o.01 0.0¢ 0.00 0.0C 0.08 0.00 0.00 0.00 C.co 0.00
Distiliete fusl oit, ., 0.6 0.46 2.46 0.48 0.37 G.37 0.37 0.31 0.31 0.31

Petroleum and other liguids submm.
Natural gas .......

1.02 g.e8 c.89 0.89 0.74 0.75 0.77 0.64 0.86 c.es
4.26 4.5C 4.56 4.81 4.25 4.43 4.64 3.81 421 4,55

Renewable energy 0.45 0.45 .48 .47 343 0.44 0.45 D.40 0.42 0,44
Electricity ... 4.69 4.73 4.84 4.99 4.88 521 5.61 507 5.65 £.31
Delrverad energy 10.42 10.56 10.74 10.96 10.28 10.83 11.48 10.01 1094 1199
Electricity retated Iosses 9.68 0.43 B.64 9.85 8.53 10.00 10.61 9.60 10.55 1.7
Total 20,10 19.99 20.38 20.81 19.81 20.83 22.09 19.62 21.48 23.70
Commerclal
Brepane ... 0.15 0.18 0.18 0.18 017 017 0.7 847 C.18 o118

Motor gasoline?.
Kercsena ...
Distillate fuel oii.
Resicual fuel oil....

Petroteum and otrer liquids subtotai

0.05 0.04 c.04 0.04 0.05 0.05 0.05 0.05 0.05 o.ce
c oo Q.co Q.00 4.00 C.cc C.00 .00 C.00 C.o¢ 000
C.40 c.AC Q.4 C.3% 0.38 0.38 C.35 0.37 0.37 0.37
Q.04 g.08 0.08 0.08 0.08 2.08 0.08 .08 0.08 C.08
0.83 0.68 0.68 .68 0.67 0.67 c.es 0.67 0.88 0.68
Natural gas ... 2.88 3.22 3.23 3.22 3.33 3.35 337 3.80 3.65 370
|82 004 0.04 0.04 0,04 0.04 0.04 0.04 2.04 0.04 0.04
Renewsble energy”..... 0.13 0,53 0.13 0.13 0.13 013 0.13 0.13 0.3 .13

Eisctriclty .. 452 468 469 4.71 511 518 524 5.60 572 5,51
Delivered energy 8.29 8.75 8.78 8.80 9.28 9.38 946 1005 10.22 1038
Eleciricity re'ated 'osses ... . 032 £.34 0.34 231 1001 5.64 891 1061 1088 1080
Total 1761 1809 1812 1811 1830 1932 1938 2086 20.88 21.17
Industrial*
Liquefied petroleum gases and ather® ....... 225 2.85 200 293 2.85 3.05 3.0 282 2,80 2.83
Motor gasoline®..... 0.26 2.29 0.30 2.31 0.28 0.30 0.31 0.27 ¢.28 £.31

Distillate fuel oil.
Residual fuel oil.....
Petrochemical feedstoc

1.20 1.32 1.40 148 1.28 141 1.52 1.28 142 1.56
0.10 014 0.14 0.15 213 0.i6 0.18 0.13 C.15 Q.17
0.75 1.22 1.27 1.31 1.47 182 1.68 1.49 1.58 167

Other petroleum®.. . 3.50 335 3.58 3.680 317 3.58 3.84 3.22 375 4.19
Petroleurn and oﬂ'ler Ilqulds subtotal....... 5.06 8.17 9.56 297 9.29 1318 10.64 8.27 16,10 10.82
Natural gas .. 7.29 7.88 8.26 8,50 810 8.71 9.20 B.11 887 8.73

Natural-gas-to-llquzds heat and pcmvar. 0.00 0.60 0.0o 0.6C 0.60 cac 0.00 2.00 o.0c .o
Lease and plant fuel ................. 1.45 1.77 1.77 1.81 2.07 278 2.25 2.30 2.41 2.52

Natural gas subtotal 8.75 9.75 10.04 10,94 10.47 10.87 11.44 10.41 11.26 12.25
Metallurgical coal...... 0.55 0.54 0.58 0.65 0.49 0.55 0.65 C.41 0.47 0.64
Other industrial coal 0.83 0.95 0.28 1.04 c.82 1.0 110 0.92 1.01 1.20
Coal-te-liquids heat and power 0.0C 0.00 g oo C.co 0.00 0.00 0.00 0.00 0.00 0.co
Net coal coke imports ......... 0.0C C.00 0.00 G.01 -0.02 -0.03 -£.03 -0.04 -0.05 -0.08

Coal sublctal............. 1.48 1.50 1.87 1.7C 1.38 1.52 1.72 1.28 1.44 1.78
Biofusts heat and coproguets.. ... o..... 0.52 0.78 0.76 G.76 3.78 c.79 c7e 0.77 o.7¢ 0.8t
Renewabie enargy’... 1.48 4.88 1.74 1.82 1.87 201 214 203 2.28 2.50
Eteciricity ... 3.35 383 4.04 4.32 3¢ 433 478 3.87 4.34 5.0

Dellvered energy 23.63 26.67 27.71 2887 2738 2962 31.49 27.58 30.22 3317
Elactricity related losses . B.81 7.85 8.05 8.53 7.66 8.33 8.99 7.33 8.10 .31

Total 3054 3432 35.76 37.40 3502 3794 4048 34.%0 38.33 4247
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(quadrillion Btu per year, unless otherwise noted)

Table B2. Energy consumption by sector and source (continued)

Projectlons
2020 2030 2040
Sector and source 2012 Low High Low High Low High
economic | Reference | economic | economic | Refarence | economic | economic | Reference | economlc
growth growth | growth growth | growth growth
Transportation
Propane.... 0.05 0,05 0.08 0.05 0.06 0.08 0.08 0.06 0.07 0.08
Motor gasoline®... 16.33 14.85 15.00 15,08 11.99 12.69 12.87 10.81 12.08 12,59
of which: E85". 0.01 019 0.19 0.18 0.54 0.46 0.42 0.47 0.33 0.34
Jet fuel™.... 3.00 3.06 3.08 3.10 3.18 3.20 3.25 3.19 3.28 3.37
Distillate fuel oi 5.82 6.35 6.70 747 6.48 7.25 B.07 68.53 7.54 8.94
Residual fuel oif... 0.58 0.58 0.58 0.58 0.58 0.59 0.59 0.80 0.60 0.81
Other patroloum™ 0.15 0.14 0.15 0.15 0.14 0.15 0,15 0.14 0.16 0.15
Petroleum and other liquids subtotal 2593 25.02 25.55 26.10 22.40 23.84 2499 21.34 2373 2574
Pipeline fuel natural gas... 0.73 072 0.74 0.76 0.78 0.82 0.86 0.30 0.85 0.82
Compressed { iquefied natural gas 0.04 0.08 0.08 0.08 0.28 0.28 0.30 0.86 0.88 1.0%
Liguid hydrogen .. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Electricity ............ 0.02 0.03 0.03 0.03 0.04 0.04 0.04 0.08 0.06 0.08
Delivered energy. 26.72 26.86 26.40 26.98 23.50 25.08 24.20 23.05 25.50 27.75
Electricity related iosses 0.05 0.06 0.06 0.08 0.08 0.08 0.08 011 0.12 012
Total 26.77 25.92 26.47 27.04 23.68 2517 26.28 2316 25.62 27.87
Delivered enargy consumption for all
sectors
Liquefied petroleum gases and other® ....... 2.96 347 3.53 3.56 3.54 3.65 3.69 3.38 349 3.57
Motor glas«:)linez .......... 16.64 15,18 15.34 1540 12.31 13.04 13.22 1113 12.44 12.96
of which: Ess’. 0.01 0.18 0.12 0.18 0.54 0.46 0.42 0.47 0.33 0.34
Jot fuel™.... 3.00 3.08 3.08 310 3.15 3.20 3.25 3.19 3.28 3.37
Kerosene .. . 0.01 0.01 0.01 0.01 0.01 0.1 0.01 0.01 0.01 0.01
Distillate fuel oil.......ccccoce e 7.93 8.52 8.95 9.51 8.51 9.4 10.34 8.49 92.63 117
Residual fuel oil 0.72 0.80 0.80 0.82 0.80 0.82 0.83 0.81 0.83 0.85
Petrochemical feedetocks , 0.75 1.22 1.27 1.31 147 1.62 1.68 1.49 1.59 1.67
Cther petroleum™................ 3.64 349 3.70 3.94 3 3.73 4.06 3.36 3.89 434
Petroleum and other liquids subtotal 35.64 35.76 36.68 3764 33.10 3547 37.09 31.86 3517 37.93
Natural gas ..........oumnine e cennas 14.568 16,78 16.14 1642 15.97 16,77 17.51 16.47 17.59 19.04
Natural-gas-to-liquids heat and power 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lease and plant fuel’ .... 145 1.77 1.77 1.81 2.07 2.16 2.25 2.30 241 2.52
Pipeline natural gas ... 0.73 0.72 0.74 0.76 0.78 0.82 0.86 0,80 0.85 0,88
Naturaj gas subtotal 16.74 18.27 18.85 19.00 18.81 19.75 20.81 19.58 20.84 22.44
Metallurgical coal 0.55 0.54 0.58 0.65 0.49 0.65 0.865 0.4 0.47 0.64
Other coal .. - 0.98 0.99 1.03 1.09 0.87 1.04 1.14 0.96 1.05 1.25
Coal-b-llqmds heat and power 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Net coal coke imports ... 0.00 0.00 0.00 0.01 0,02 -0.03 -0.03 -0.04 =0.05 -0.08
Coal subtotal.... 1.53 1.54 1.61 1.74 1.43 1.58 1.76 1.33 1.48 1.83
Biofusls heat and coprodu 0.52 0.76 Q.76 076 0.78 0.79 0.78 0.77 0.79 0.81
Renewable energy™ ..... 2,06 2.24 2.33 2.41 2,38 2.58 2.72 2.56 2.83 3.07
Liquid hydrogen 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Electricity ... 12.58 13.27 13.60 14,05 1393 1476 15.65 1460 1577 17.20
Delhnnd energy 69.07 T1.83 7363 7561 7043 7491 7863 70.6% 76.88  83.28
Electricity related losses ... 25.95 26.48 27.10 27.75 27.28 28.35 29.60 27.65 29.43 31.93
Total 95.02 9831 10073 103.36 97.71 10327 108.23 98.34 106.31 11522
Electric power™
Distillate fual oll ... essrvsrmir e 0.05 0.08 0.08 0.08 0.08 0.09 0.08 0.08 0.08 0,09
Residual fuel oil...... 018 0.09 0.09 0.08 0.09 0.08 0.10 0.09 0.10 0.11
Petroleum and other liquids subtotal....... 0.23 0.17 0.18 0.18 017 0.18 0.19 0.18 0.18 0.20
Natural gas .........cooeeecmee et mnennn- 9.45 8.47 9.00 9.60 9.27 10.28 1.3 10.21 11.48 1218
Steam coal.., 15,82 16.48 18.85 17.36 16.65 17.44 17.90 16.51 i7.27 17.93
Nuclear / uranlum 8.05 B.15 8.158 B.15 8,15 818 8.30 8.15 8.4 8.65
Renewable energy - 4.59 6.14 6.08 6.16 6.83 6.68 7.22 6.87 7.44 8.81
Non-biogenic municipal waste 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23
Electricity imports......ccoerneenen. 0.16 0.11 0.1 on 0N 012 0.12 0.11 0.12 0.15
Total 38.53 39.78 40,70 41.80 a2 4312 45.25 4225 45.20 49.13
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Table B2. Energy consumption by secior and source (cortinued)
{quadrillion Btu per year, unless otherwise noted)

i Projections
2520 2030 2540
Sactor and source 2w Kigh | ‘ow High | Low High
economic | Reference | econcimic | economic | Reference | economic | economic | Reference | economic
growth growth | growth growth | growth prowth
Total energy consumption

Liquefied petroleum gases and other® 2.85 3.47 3.53 3.56 3.54 3.65 3.69 3.38 3.49 3.57
Motor gasoline® 16.54 45.18 15.34 1540 12.31 13.04 13.22 11.13 12.44 12.96
of which: E85° 0.01 0.19 .18 o.78 0.54 .46 0.42 0.47 0.33 0.34

Jetfuel™ ... 3.00 3.06 3.08 3.10 3.15 .20 3.25 3.18 3.28 3.37
Kerosene.... 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 ot
Distillate fuel oil .... 7.88 8.61 9.03 9.60 B.59 9.50 1042 857 972 1126

Residual fuel oil.... 0.90 .89 0.89 0.91 0.89 0.91 0.93 0.90 0.83 0,98
Petrochemical faedstocks .. 0.75 1.22 1.27 1.31 1.47 1.62 1.68 1.49 1.59 1.67
Other petroleum™...............veveevevevseeceenes 3.64 349 3.70 3.94 3.31 3.73 4,06 3.36 3.85 4.34

Petroleum and cther fiquids subtotal 3587 3693 3686 3782 3328 3565 3727 3204 3535 3813
Natural gas..........cc.ccovrceenc, 2402 2425 2514 2603 2523 27.05 2882 2688 2507  31.21
Natural-gas-to-liquids heat and power 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 600 0.00
Lease and plant fuel’...... 1.45 177 177 1.81 2.07 2.16 2.28 230 2.41 2.52
Pipeline natural gas........ 0.73 0.72 0.74 0.76 0.78 0.82 0.86 0.80 0.85 0.89

Natural gas subtotal .... 28.20 2673 2785 2880 28.08 3003 3182 2078 3232 3482
Metallurgical coal... 0,585 0.54 0.58 0.65 0.49 0.55 0.65 0.41 0.47 0.64
Other coal.... 16.79  17.47 1788 1845 {762 1848 19.04 1747 1832 19518
Coal-to-iquids heat and power. . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Net coal coke IMports.............cooceeevveeeeceeecn. 0.00 0.00 .00 001 002 003 003 004 -005 -0.06

Coal subtotal .. 17.34 18.01 18.56 19.11 18.08 19.01 19.66 17.83 18.75 19.78
Nuclear / uranium™ ... 8.05 8.15 8.15 8.15 8.15 8,18 8.30 8.15 8.49 9.65
Biofuels heat and coproducts 0.62 0.76 D.76 0.78 0.78 0.79 0.79 0.77 0.78 0.81

Renewable enengy™, 6,65 8.38 8.40 B.58 9.00 9.26 8.85 943 1027 11.88
Liquid hydrogen........... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Non-biogenic municipal waste 0.23 0.23 0.23 023 0.23 0.23 0.23 0.23 0.23 0.23
Electricity IMPOrtS ....ve.vrvvecer e 0.16 9.1 0.11 0.11 0.11 .12 0,12 0.11 0.12 0.15

Totai 96.02 98.31 10073 103.36 97.71 103.27 108.23 98.34 10631 115.22

Energy use and related statistice

Delivered energy use .... 69.07 71.83 7363 75.61 70.43 74.91 78.63 70.69 76.88 83.28
Total energy use ........... 95.02 98.31 100.73 103.36 97.71 103.27 108.23 98.34 108.31 11522
Ethanol consumed in motor gasoline al 1.09 1.21 1,22 1.22 1.25 1.28 1.25 1.25 1.28 1.34
Population (millions)...........c..ocovvvinrieee e 314.58 332,91 33447 33627 35464 035903 36405 37279 380.53 28040
Gross domestic product (billion 2005 dollars). 13,583 15918 16,763 17.584 18,910 21139 22,725 23,158 26670 29.154

Carbon dioxide emissions (million metric tons) 5,290 5,327 5,476 6,233 5,185 5,527 6,778 5,170 5,509 5,572

YInejudes woad used for residential haating. See Tabla A4 and/or Table A17 for estimates of nonmarketed renewable enargy consumption for gaothermal heat pumps, solar
ihe;mal watar heating, and electricity 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, landflll gas, municipal waste, and other blomass for combined heat and powet. See
Tgtlg A?te aindlor Table A17 for estimates of nonmarksted renewable snergy consumption for solar thermal watar heating and electricity generation from wind and salar
wvoltaic sources.
ph‘lncludas energy for combined heat and power plants that have a non-regulatory status, and small on-site generating systams,
“Inciudes ethane, natura gasofine, and refinery olefins.
*Includes petroloum coke, asphalt, road oil, lubricants, still gas, and miscallanacus patroléum products,
TRepresents natural gas used In well, field, and lease operations, In natural gas processing plant mechinery, and for iiquefaction in export faciliies,
®Includes consumption of energy produead from hydroelectric, wood and wood waste, municipal waste, and other biomass sources. Excludes ethano! In motor gascline.
®EB5 refers to a blend of 85 percent ethanal (renewable) and 15 percent moter gasoline (nonferewsble). Ta address cold starting issues, the percentage of sthanol varigs
segsanally. The annual average ethanol cantent of 74 percent is used for this forecast,
"“Includes only kerosene typs.
Diasel fuel for on- and off- road use.
YInciudes aviation gasline and lubricants.
*Inclydes aviation gasoline, petroleum coks, a.srrhli. road ofl, lubricants, still gas, and miscellanecus petroleum products.
"Inciudes elactricity generated for sale {o the grid and for own use from renewable sources, and non-alectric energy from renewable sources.  Excludes ethanol and
arketed renewable energy consumption for geothermal heat pumps, bulldings photovoltaic systems, and solar thermal water heate:s.
includes consumption of energy by elc‘h'lci‘t‘y-unly and combiried heat and power plants that have a regulatory status.
*“These values represent the snergy cbtained from uranium when it Is used in light water reactors, The tetal energy contert of uranium Is much larger, but altemative
processes are required to take advantage of it.
"twgcalf conventional hydroeleciric, geothermal, wood and wood waste, biogenic municipel waste, other biomass, wind, photovoltaic, and solar thermal sources. Excludes
ni y imports,
es"aln::lun:inas cenventional hydroelectric, geothermal, wood and waod waste, biogenic municipal waste, other biomass, wind, photovoltaic, and solar thermal sources. Excludes
Bﬁlsﬂci, ralﬁt“ell_?gt_lricity impﬁrts. and nonmarketed renewable energy consumption for gecthermal heat pumps, buildings photovottaic systems, and solar thermal water heaters.
tw = British thermal unit.
Note: Includes estimated consumption for petroleum and other liquids. Totals may nat equal sum of companents duse to independent rounding. Data for 2012 are model
results and may differ fram official EIA data rey : i
Sources: 2012 consumption based on; U.S. Energg Information Admirnistration (EIA), Monthly Energy Review, DOE/EIA-0035(2013/08) (Washinglon, DG, September
2013). 2012 population and gross domestic product: IHS Global Insight Industry and Emgloyment medels, May 2013. 2012 carben dioxide emissions and emission factors:
ElA, ntthEnergy Review, DOE/EIA-00356(2013/08 gl\lashingmn, DC, September 2013). * Projectlons: EIA, AEQ2014 Natlonal Energy Modeling System runs
LOWMACROQ.D112913A, REF2014.01024134, and HIGHMACRO.D112913A.
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Table B3. Energy prices by sector and soarce
(2012 dollars per million Btu, unless otherwise noted)

Projsctions
. 2020 2030 2040
Sector and source M2 ow Hgh | Low Hgh | Low High
economic | Reference | economlc | economic | Reference | aconomic | aconomlc | Referenca | sconomic
growth growth | growth growth | growth growth

Residential

Propane ....... 2412 23.76 23.79 24.21 2545 2575  26.02 27.08 2784 2709

Distillate fuel oil 27.30 2428 2467 2512 27.69 28.60 29.24 3127 32.64 33,87

Natural gas... 10.48 11.58 11.59 12.22 12.92 13.50 14.06 14.90 15.98 17.10

Electricity.... 34.83 36.20 36.15 36.03 36.93 36.98 37.33 38.37 38.83 39.81
Commerclal

Propane 20.75 20.28 20.33 20.81 22.40 2279 23.13 24.51 2517 25,62

Distillate fuel oil ...... . 26.81 2140 21.77 2247 2490 2566 26.23 28.31 29.72 31.07

Residual fuel oil o2@4 1419 1440 1452 1738 17.92 1826 2036 2099 2189
Natural gas... 8.11 9.50 9.49 09 1072 1118 1162 1226  13.08 1394
Electricity...... . 29.55 3042 30.80 3098 3085 31.26 3226 3156 3301 3476
Industrial’
PROPENE cvuvreseeemsensseecrasremsaseceseecessstsmssssasssios 21.09 2060 2064 2114 2286 23.27 2364 25110 2584 2632
Distillate fugi ol ...... o741 2186 2222 2277 2546 2611 2685 2877 2092 3125
Res/dual fuel oil 2080 1467 1488 1503 17.62 1820 1881 2080 2148 2237
Natural gas?........ a77 5.84 579 6.08 8.57 8,99 7.37 8.1 8.50 .25
Metallurgical coal ... 7.25 8.48 8.43 8.42 957 8.51 957 1021 1020 1043
Other industrial coal 3.24 3.58 3.59 3.61 3.86 3.88 3.85 416 4,19 4,26

Coal to liguids ............
ici 19.50 20,54 20.77 20.88 21.45 21.99 22,77 22.84 24.05 2545

25.14 24.82 24.85 25,45 26.51 26.81 27.08 25.14 28.82 29.20
35.06 25.36 25.81 27.09 25683 27.:1 2007 29.82 35.49 36.50
30.68 26,48 25.59 26.22 27.98 2854 28.90 30.76 32.67 3365
22.89 18.12 19.47 19.85 22.89 28,71 2433 25882 28.07 29.38
28.80 26.44 26.80 27.38 30.07 30.88 31.22 33.34 34.53 35.85
20,07 12.26 12.46 12,67 15.08 15.50 16.83 17.91 18.55 19.41

Motor gasoline®
Jotfuel®...eerne
Diesei fuel {distiliate fusl oi)®..
Residual fusl cil

Natural gas’. 14.64 15.44 15.62 16.41 15.85 16.63 17.25 18.28 19.67 20.83

Electricity. 3143 29.38 29.86 30.23 31.08 3168 3254 3245 34.19 35.88
Electric power®

Distillate fuel eil ...... 2412 20.27 20.866 21.1¢ 2377 24 65 25.25 27.39 28.81 30.14

Residual fuel oil 20.68 13.65 13.86 13.98 16.72 17.14 17.46 19.76 20.42 21.32

Natural gas... 3.44 5.06 5.07 5.37 6.04 6.49 6.89 7.63 8.16 B8.78

Sfeam codl...... 2.38 2.59 2.81 264 280 2.93 2.95 3.16 3.19 3.24

Average price to all users®

Propane ... 2324 2251 22.54 23.02 24.30 24.66 25.00 26.12 26,79 27.24
EBE? 1 1uvomeeemeesves s rnesenene oo s sna s sarmsran st 35.06 25.36 2561 27.09 25.63 27.91 29.07 29.82 35.49 36.50
Motor gasaline® ... e . 30.44 2548 25.58 28.22 27.87 28.53 26.90 30.76 32,87 33.64
Jotfuel.............. . 2299 18.12 18.47 19.95 22.89 23.M 2433 26.92 28.07 28.36

2836 25.33 25.70 26.30 28,99 29.67 30.24 32.32 33.54 34.94
2041 12.95 13.16 13.36 15.85 16.32 16.68 18.74 19.42 20.34
5.38 7.18 7.09 742 8.10 8.49 8.86 9.81 10.38 11.16
7.25 848 8.43 8.42 9,57 2.51 9.57 10.21 10.20 10.43
2,44 266 2,67 270 2.96 2.98 3,02 3.2 3.25 3.31

Distillate fuel oil

28.85 29.62 29.72 29.70 30.26 30.56 31.20 31.65 32.63 33.90

Non-renawable energy expenditures by
sector (bllllon 2012 dollln)

Residential .. 23408 24436 24925 25805 25420 27282 29605 271.38 30656 350.21

Commercxal ..... R . 17325 187.07 189.44 192.88 20845 21591 22521 239.06 25539 27361
Industriaf® ... . 21375 28570 279.45 29980 30622 34302 376.63 34235 39091 45069
TranspOrtation ... veieecemresesemsserseras 75508 613.11 63205 66234 60678 667.67 71184 66567 77291 87431
Total nonrenewable expenditures............. 1,376.15 1,310.24 1,350.18 1,412.07 1,375.65 1,489.43 1,609.82 1,508.46 1,725.77 1,948.83
Transportation renewable expendﬂures .50 4,86 4.88 477 13.77 12.96 1235 1414 11.80 1243
Tetal expenditures ... . 1,376.66 1,2316.10 1,386.07 1,417.84 1,389.42 1,512.39 1,622.18 1,522.61 1,737.56 1,961.26
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Table B3. Lnergy prices by sector and source (continued)
(nominal dollars per million Btu, unless otherwise noted)

Prcjectiors
20208 2030 2040
Sactor and source o2 High | Low High | Lew High
economic | Reference | esoncmic | economic | Reference | sconomis | ecoromic | Reference | aconomic
growth growth | growth growth | growth growth
Residentlal
Propane 24,12 2841 25.84 26.86 42.82 34.67 3324 66.84 45,83 4293
Distillate fuel oif . 2130 29.00 2794 27.87 48,59 38.50 37.35 76.82 5412 §52.1C
Natural gas.... 10.46 13.84 13.12 13.56 2174 18.18 17.97 38.65 2649 26.23
Electricity.... 34.83 43,29 4G.94 39.97 8212 49.78 47.70 94 .41 64.3¢ 61.08
Commercial
Propane ..... 20,75 24.26 23.02 2308 37.69 3068 25.55 60.30 41,74 39.28
Distillate fuel oil. 26.81 25.56 24 66 24.93 41.89 34.54 33.51 £5.64 4827 47.65
Residual fuel oil. 22.84 18.97 16.21 1611 29.25 24 12 23.33 5G.1G 34 8C 33.58
MNatural gas,.......... B.11 11.36 10.78 11.06 48.03 15.67 14.84 30,16 2988 21.38
Electricity..... ... cuvinvivinnee 23.855 36.38 34.88 34.37 51.56 4208 41.21 77.85 54,73 53.32
Industrial®
Propane ................. 21.6¢8 24,84 23,38 2345 38.45 31.32 30,20 E81.77 42.83 40.37
Distillate fuel oil 27.41 2614 2517 25.26 42.83 35.18 04 70.79 48.87 47.83
Residual fusi ail. 20.80 17.55 16.85 16,68 29.28 24,62 23.77 51.17 36.81 34.32
Natural gas®... s 5.88 B.58 B.7E 11.08 G41 9.41 19.96 14.25 14.18
Metallurgical coal , 7.25 10.14 8.565 8.34 6.10 12.81 12.22 2513 16.91 16.00
Other industrial coal . 3.24 4.28 407 4.00 6.50 5.23 5.05 10.22 6.85 B6.54
Coal to liguids ... -- -- .- -- -- .- -- -- -- -~
Electricity......... . 19.50 24.56 23.52 23.28 36.09 28.60 2908 56.45 39.88 38.03
Transportation
Propane ...... 25,14 29.68 28.14 28.23 44 59 36.08 34,860 69.24 47,79 4478
EBS....... 35.06 30.32 28.00 30.05 43.12 37.57 3744 73.38 58.85 55,990
Motor gasaline®........ 32.68 30,48 28.58 29.69 47.08 3842 36.82 75,88 5417 51.61
Jotfuel®..........co v, 2258 2287 2208 2214 38.81 31.81 31.08 66.24 4653 45.04
Diesel fuel {distillaie fuel oif)® . 28.80 31.62 30.35 3c.38 55,59 41,30 39.89 82.02 57.25 54.88
Residual fuel oil. 2007 14.68 14,11 14.05 2537 2086 20.23 44 .08 30.76 29.77
Natural gas’ ... 14.654 18.46 17.88 18.2% 26.83 2238 22.04 44 493 3261 31.95
Electricity.......... ... 31.43 35.13 33.82 33.54 52.25 42 65 41.56 79.83 5§56.88 55.04
Eiectric power”
Distillate fuel of ., 24,12 2423 2340 23.51 39.98 33,78 32.26 67.38 47.77 4622
Residual fuel oil 20.68 1833 15.70 15,54 28.13 23.G8 2230 48,61 33.86 32.70
Natural gas....... . 3.44 B.05 £75 5.65 10.18 8.74 8.80 18.78 13.53 13.47
Bteamceal ........cccevvcive e 2.39 3.10 2.86 283 4.88 3.94 77 7.78 5.29 4.97
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Table B3. Energy prices by sector and source (continued)
(nominal dollars per million Btu, unless otherwise noted)

Projections
2020 2030 2040
Sector sad gource w2 oy Hgh | Low High | Low High
economic | Reference | economic | economlc | Reference | economic | economic | Reference | economic
growth growth | growth growth | growth growth

Average price to all users®
Propane . 23.24 26.91 25.53 25.54 40.88 33.20 31.83 84.27 44.42 41.78

E8s®....... 35.06 30.32 29.00 30.06 43.12 37.57 7.4 73.38 58.85 55.99
Motor gasoline 30.44 30.48 28.98 29.09 47.06 3841 36.92 75.68 54.17 51.80
Jet fuel® Err e W 22,89 22.87 22.06 2214 38.51 31.81 31.08 66.24 45,53 45,04
28.36 30.29 29.11 29.18 48.78 39.94 38.63 79.52 55.61 53.60

Distillate fuel oil ...

Residual fuel oil 2041 15.48 14.80 14.82 28.67 21.87 21.31 46.10 32.20 31.20
Naiural gas....... 5.38 8.55 804 8.23 13.62 11.43 11.32 24,13 17.22 17.12
Metaliurgical coal . 7.25 10.14 9.565 9.34 16.10 12.81 12.22 25,13 16.91 16.00
Other coal ........ 244 3.17 3.03 2.99 4,97 4.02 3.86 7.82 5.39 5.08
Coal to liquids -- -- -- -- -- -- -- - --

26.85 36.42 33.68 32.85 50.80 41,13 30.85 77.86 54.11 52.00

Electricity...

Non-renewable energy expenditures by

gector (hilllon nominal dollars)
Residential .... 23406 29219 28230 28831 42762 36727 378.21 66771 50827 537.16

COmMMENGIal........ourreeemsmsanans 173.26 22369 21456 21401 35066 29065 287.71 588.19 42344 418.68
Industriat’. 21375 317.71 316.50 33263 51514 48177 481.15 84231 64812 69129
Transportation 75500 73313 71587 73487 102075 89580 90952 1,613.19 128147 1,341.05
Toial non-renewable expenditures___......... 1,376.15 1,566.72 1,520.23 1,567.81 2,314.17 2,018.49 2,066.59 3,711.39 2,861.30 2,980.18
Transportation renewable expanditures._. 0.50 5.81 5.54 529 23.16 17.45 15.78 34.80 19.56 19.06
Total aXPentitures i 1,376.66 1,6572,63 1,634.77 1,673.10 2,337.33 2,036.94 2,072.36 3,746.19 2,880.86 3,008.256

Nnduties for combined heat and power plants that have a non-regulatory status, and small on-site generating systems.

ZExcludes usa Tor laase and plant fuel.

3E85 refers i a blend of 85 percent ethanol (renewable) and 15 percent mator gasaline (nonrenewable). To address cold starting issues, the percentage of sthanal varies
sagjsonaliy. The annual average ethanol content of 74 percent Is used for this foracast.

Sales weighted-average |prlcefnr all grades. Includes Federal, State and local texes.
(erolano-tgujatfual. necludes Faderal and State taxes while excluding county and local texes.
Dlesal fuel for on-road use, Includes Fedsral and State taxes while excluding county and Iocal taxes.
Natural gas used as fuel In motor vehicles, fralns, and ships. Price Includes estimatad mator vehicle fuel taxes and estimated dispensing costs or charges.

¥Inctudes elecricity-onfy and combined haat and power plants that have a regulatory status.

Waighted averages of end-use fuel prices are derived from the prices shown In each sector and the cormespanding sectoral consumption.

Bitu = British thermal unit.

- - = Not applicable.

Note: Data for 2012 are model results and may diffar from official EIA data reporis.

Sources: 2012 prices for motor gasoline, distliste fuel oll, and st fuel are based on pricas in the U.S. Energy Information Administration ﬁlA). Palrofaum Markeling Monthly,
DOE/E|A-0380{2013/08) (Washington, DC, August 2013). 2012 residential, commarcial, and Industrial natural gas dellverad pricss: _ElA, Naiural Gas Monthly,
DOE/EIA-D13 13/08) (Washington, DC, June 20r13), ~ 2012 transportation sector natural EE delivered pricas ars model results. 2012 electric power sector distilizte end
residual fual oll pricas: EIA, Monthly Energy Review, DOEEIA. 013/09) (VWashington, DC, September 2013). 2012 eleciric 1puwer sector natural gas prices; EIA, Bectric
Power Monthly, DOE/EIA-0226, %2012 and April 2013, Table 4.2, and EIA, State Energy Data Report 2011, DOEEIA-0214(2011) d(\l\lashingmn, DC, June 2013). 2012 coal

cos based on:  ElA, Qua ! Report, October-December 2012, DOE/EIA-0121(2012/4Q) [Waahlngtnn, DC, March 2013) and E1A, AEC2014 National Energy Modeling

stem run REF2014.D10241 2012 electricity pricas: EIA, Monthly En Review, DOEIEIA—DOBS&? 13/08) (Washington, DC, September 2013%. 2012 Eg5 prices
derived from monthly pricea In the Clean Cities Allemnative Fusl Price Réport. Projections: EIA, AEO2014 Nationel Energy Modeling System rune L ACRC.LC112913A,
REF2014.0102413A, and HIGHMACRO.D112813A.
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Table B4, Macroeconomic incicators

{billion 2005 chain-weighted dollars, unless otherwise noted)

Projecticns
2020 2038 2049
Indicators M2 o Hgh | Low High | Low High
aconomic {Reference | economic | econcmic | Refererce | esonomic | economic | Reference | economic
growth growth [ growth growth | growth growth
Real grass domestle product .oemeceecscnnivnne 13,693 15918 16,753 17,604 18,910 21,139 22,726 23,158 26,670 29,164
Cemponents of real gross domestic product
Real ccnsumption... 5803 11,020 11,592 12118 12576 14,220 15308 14,671 17835 19,182
Real investment ...... 1.914 2,554 2878 3256 3174 3740 4288 4137 4925 5,702
Real government spending 2,481 2.374 2.443 2,505 2.425 2,623 2,708 2.587 2917 3.005
Real exports.._.... 837 2778 2883 2,982 4703 50566 5438 7707 818 5273
Real imports 2238 2738 2925 3127 3746 4213 4667 5338 6,328 7.128
Energy Intensity
(thousand Btu per 2005 dollar of GDP)
Delivered energy... .. - 5.08 4.51 4.40 4.30 3.72 3.54 3.46 3.05 2.88 2.86
Total energy... 6.98 6.18 6.01 5.87 517 4,85 4.76 4,25 2.9% 3.85
Price Indices
GDP chain-type price index (2625=1.000}...... 1.154 1.380 1.307 1.280 1.941 1.553 1.474 2.83% 1.913 1.770
Consumer price index /1982-4=1, 00)
All-urban... . 230 277 2.63 2.58 3.88 3,20 3.04 6.01 4.05 3.78
Energy "nmmoclmes and slnnnes 248 268 2,55 2.54 408 3.33 3.21 8.51 4.56 4,39
Whuolesale price index (1982-1 00,
Ail commodities .. 2.02 2.35 2.22 2.2C 3.28 282 251 4.79 21 3.06
Fuel and puwer.... 212 2.54 242 2.4% 4.00 3.30 3.23 6.72 473 4,61
Metals and metai products .......... 2.20 2.54 2.43 254 3.41 277 275 4,87 3.22 3.28
‘naustrial commodities em:luumg energy.... 1.94 2.27 2.14 213 3.07 241 230 427 2.78 284
interest rates (percent, nominal)
Federat funds rate............ 0.14 5.28 3.85 340 7.03 4.4 3.63 7.45 4.22 3.85
10-year reasury note 1.80 6.02 4,14 3.51 7.26 4.38 3.83 7.84 482 4,65
AA ytiity ond rate 383 8.51 6.60 558 10.42 6.88 5.88 11,230 7.22 6.35
Value of shipments (billion 2006 dollars)
Nen-industrial ana senvice sectors .............. 21,356 24572 26033 27482 28,252 31782 34307 31,742 37135 4CS577
Tetal iNQUSTIal......ccr e v s s 6,147 7432 70880 8,614 B4CG 9537 10672 8475 10,894 12985
Agriculture, rmining, ana conmcho 1.623 2014 2.226 2470 2040 2382 2747 2159 2551 2,945
Manufacturing ... 4,528 5428 5735 6,144  £.360 7.148 7,858 7315 8443 10.041
Energy—intensive. 1,616 .86 1.931 2012 2003 2,171 2282 2106 2,303 2484
Non-erergy-intensive . ...., 2908 3567 3,803 4,131 4.358 4,877 58683 5290 6,140  7.557
Total shipments 27,506 32111 33,984 38,105 36,681 41,319 44,973 41,217 48,129 63,563
Population and employment (millions)
Population, with armed forces cverseas .. ... 3146 3326 3345 326.2 3546 359.0 354.1 3728 380.5 38S9.4
Popufation, agad 18 and over........... 2482 28656  286.7 2680 2844 2376 2914 3014 3073 3140
Population, over age 65.. 43.4 58.2 562 56.3 727 73.0 733 79.% 759.8 BO.6
Employment. nonfarm...... 133.7 1454  14B4 1635 155.0 158.8 166.4 163.0 168.2 178.4
Employment. manufaciuring 18 12.2 128 137 1.1 125 413.8 85 11.0 131
Key labor indicators
Labor foree (milliens) ... 156.0 1624 163.5 *85.0 1683 1709 1747 178.5 181.2 188.8
Non-farm {ebor pmduchwty \1 592—1 UO) 1.11 1.21 1.25 1.27 1.41 1.53 1.58 1.64 1.85 1.94
linemployrment rate (percent) ... P 8.08 5.87 5.49 5.07 5.38 £.10 480 5.27 5.12 472
Key indicators for energy demand
Rea! disposable personal incoms.,, 10304 12212 42,710 13,204 14681 15926 16752 17,688 19724 20,50
Heusing starts {miiiions) 0.84 1.25 1.75 2.38 1.09 1.M 2.50 1.02 1.66 2.55
Commercia! fioorspace {biliion square feet) B82.4 B88.8 B89.1 89.8 98.5 98.2 1020 105.6 108.8 1123
Unit sates of Bghi-duty vehicles (miflions)........ 14.43 1516 16.23 17.06 15.48 17.23 17.83 15.27 17.93 19.42

SOP = Gress domestis produnt
Stu = Britisn themal ur

Sources: ZI12:\HS Gicoal “a‘“t 'cpg! ¢ -swru"umé ana :mn

Znergy hMezeling Systers runs LoV "RC oD1Zg13a REF
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ny'ﬁaq:r—uuss Nay 2013, Projmlons L B, Energy Infarmation Admiristration, AEC2014 National
C14,.5024134, anc IGHIMACRC.D1 42873,
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Appendix C
Price case comparisons

Table C1i. Toial energy suppiy, dispesitior, and price summary
{quadrillion Btu per vear, unless otherwise noted)

Projections
Supply, disposition, and orices 2012 2020 A3 24
L:‘r'i’cg“ Reference H:g:;:i: L::c:“ Referenze H';:l_:“ L::c‘;" Rafarence H:?ﬁ!;:“
Production

Crude off and iease congensate. .................. 13.87 19.06 20.36 2278 14,60 17.71 19.80 12.41 16,00 17.55
Natura! gas plantliouids.................. . a2 3.47 354 3.62 3.8C 3.98 4.18 3.68 3.99 4.17
Dry natura! gas.. 24 &8 28.18 29.73 30.60 31.92 3518 39.44 33.89 38,37 42,37

Coai’. 2080 2175 2170 21.30 227D 2281 2232 2308 2261 2323
Nuclear uranfurm? B.O5 8.15 8.15 8.18 818 B.18 822 B.4" 845 937
Hydrovower .. 2,67 2.80 2.8 2.80 286 287 2.88 290 2,90 252
Biomass®....... 3.78 452 4,66 474 518 5.29 5.31 5.52 6,61 583
Other renewspie energy® 157 298 3.01 3.07 3zz 323 3.32 3.54 3.8% 4.50
Lo L 0.41 0.27 0.24 £.23 G.29 0.24 £.23 ¢.29 0.24 0.23

Tatal 79416 9120 9419 9728 9271 9930 10570 9413 10209 109.96

Imports
Crude oil... 1857 1508 1315 842 4949 1500 1087 22.93 1743 1269
Petroleum and other Ilqulds 428 474 4.21 a7z 4,99 4.08 3.29 £.58 3.83 3.00
Natural gas’ ... 3.21 237 2.3% 246 1.85 .51 1.95 2.34 2,28 212
Other imporls"..‘ 0.36 094 0.17 0.57 0.72 0.12 0.16 0.08 0.10 D.27

Total 26540 2231 1982 1616 2656 2122 1601 31.00 2373  18.08

Exports
Peiroleum and other liquids® 8.29 £.5% 8.30 5.93 7.38 6.91 8.54 8.09 7.70 7.26
Natural gas'® 1.63 3.04 4.30 4,68 434 .96 9.52 5.33 8.08 1088
o= U 3.22 314 3.13 3.10 3.61 3,85 329 415 3.79 3.33

Total 1114 1269 1373 1372 1634 1742 1974 1767 1958 2148

Discrepancy™ 0.61 -0.28 €35 034 012 D47 -0.16 006 007 -0.14

Consumption
Petroleur and other liquids™.... 3587 3764 3686 3544 3748 35685 3313 3816 3535  32.65
Natural gas..... 2620 2736 2765 2820 2936 3003 3124 3068 3232 3258
Coal™........... 17.34 1858 1856 1860 1903 1901 1802 4BB& 1875  19.58
Nuclear ' uraniurm?® 8.05 8.15 B.15 8.18 8.8 8.18 8.22 8.41 B.45 8.37
Hydropower.... 2.67 2.80 2.81 2,87 2.86 2.87 2.88 2.90 2.80 2,82
Biomass™....... 2.53 3.24 2.35 3.45 3.87 385 3.08 4,24 4.26 428
Other renewable energy* 1.87 2.98 3.01 3.07 3.22 3.23 3.32 3.84 3.89 4.50
Lo R 0.3¢9 5.34 0.34 0.34 0.35 0.35 0.35 0.35 0.35 0.39

Total 9502 10110 100.73 10006 04.04 103.27 10214 107.49 106.31 106.71

Prices {2012 dollars per unit)
Crude oil spot prices (ddlars per barrel)

Brent... v 111,68 68.50 §6.57 150.28 71.80 11898 173.69 74.80 14146 204.24

West Texas tnuermedlate 24,12 B6.9C 54.57 148.28 89.50 11688 7189 72,90 13848 20224
Natural gas at Henry Hub
(dollars per million BtU) ........ c.coveeriviieesreens 275 4.35 4.38 473 5.75 6.03 8.88 7.43 7.85 8.24
Coal (dollars per Ion)

at the minemouth™® et e e 35.04 45.43 46.52 4849 31.20 53.15 55.00 58,87 59.16 60.51

Coal {dallars per mllllon Btu)
atthe mmemouth“ 1.68 227 2.33 .42 2.58 2.67 275 2.85 2,96 3.04
Average end-use"” 2,60 2.76 2.85 2.99 3.03 317 3.30 3.25 3.43 3.60

Average slectricity (oems per k owatthour)... 5.8 101 10.1 10.3 10.4 104 10.7 111 111 1.7
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Table C1. Total energy supply, disposition, and price summary (continued)
{quadrillion Btu per year, unless otherwise noted)

Projections
Supply, dispositon, and prices 2012 bt 4% €=
Low ofl Higholl | Low oll Highdll | Lowoll High oll
price Reference price prics Reference price price Refarence price
Prices (nominal dollars per unit)
Crude oil spot prices (dollars per barrel)
Brent........... . 11185 7764 109.37 171.98 9464 160.19 24319 11851 23453 35141
Weet Texas Intermedlets ........................ 84.12 75.3% 10711 18969 9201 15749 24039 11632 231.22 34797
Natural gas at Henry Hub
{dollars per milliort BIu) ........ccocieirisnevivsnincen 275 4.90 4.96 541 7.57 812 9.64 11.86 12.69 14.34
Coal (dollars per ton)
at the minemouth™.....occmmeee. 30,94 51,20 5268 5549 6739 7156 77.01 9042 0808 104.11

Coal (dollars per millllon Btu)
at the minemouth™....
Average end-usa'’ .

Average electricity (cents per kilowatthour)...

1.98 2.568 2,63 277 3.40 3.59 3.86 4.64 4.91 5.23
2860 31 3.23 3.42 3.99 4,27 4.63 5.18 5.68 6.20
9.8 11.3 11.8 1.8 138 14.0 15.0 178 18.5 201

!Includes waste coal,

These values represent the energy obtained from uranium when It is used in light water reactors.  The total energy cortent of uranium Is much larger, but alternative
processes are required to take advantage of it,

T ;Ilnckl#?o ggmnnectgd electricity from wood and wood waste; biomass, such as com, used for iquid fuels production; and non-eleciric energy demand from wood.  Refer to
‘able r s,

*Includes grid-cornected slectricity from landfil gas; g:gﬂenic municipal waste; wind, photovoltaic and solar thermal sources; and non-electric enew from renewable sources
such as actlve and pasalve solar systems. Excludes slectriclty Imporis using renawable aourcas and nonmarketed renewable energy.  See Tabie A17 for selacted nenmarketed
regjdential and commercial renewable enarﬁy data.

Includes non-bieganic munidpal waste, Hiquid hydrogen, methanol, and some domestic inputs to refineres.

includes imports of finished petroisum products, unfinished ails, alcohols, ethers, blending compenents, and renswable fuels such as ethanol.

Tincludes imports of liquefied natural gas that are later m—e:épnrted.

*includes coal, ceal coke (net), and slectricity (net). Excludss imports of fuel used in nuclear power plants.

Sincludes crude oll, petroleum products, sthanol, and biodissel.

%ncjudes re-exported liquefied natural gas.

11galancing itam. Includes unaccountsd for supply, losges, gains, and net storage withdrawals.

12Egtimated consumption.  Includes petroleum-derived fueis and non-petraleurn derived fuels, such es ethancl and biodiesel, and coal-based synthelic liquids. Petroleum
coke, wrg'cl:h is @ solid, is included.  Also included are natural gas plant liquids and cruds oil consumed as a fuel. Refer to Table A17 for detailed renewable liquid fuels
consumption.

Excludes coal convertad to coal-hased synthetic iquids and natural gas.

“Includes grid-connected electricity from wood and wood waste, nen-alectiic energy from wood, and biofusls heat and coproducts used in the production of liquid fusls, but
equudes the content of e liquid fuels.

Inclucles r‘engeﬂlc munlcipal waste, lkuid hydrogen, and net electriciy imports, .
h“lnqh._udss i byprlnes rtf:; both open market and captive mines. Prices weighted by praduction, which differs from average minemouth prices published in EIA data reparts
wi itis wei reported sales.

SrIsriczes waighted by cgnsumpﬁm: walghted average excludes export fres-alongside-ship (f.a.s.) prices.

Btu = British thermal unit.

Note; Tatals may not equal sum of components due to indepandent rounding.  Data for 2012 are model results and may differ from official EIA data reporis.

Sources: 2012 natural gas supply values; LS. Energy Irformation Administration (EIA), Natural Gas Monthly, DOE/EIA-0130{2013/06) (Washington, DC, June 2013).
2012 coal minemouth and dellvered coal Eprit:e.s: ElA, Annual Coal Report 2012, DOE/EIA-D584(2012) (Washington, DC, Dacembar 2013). 2012 petroleum supply values:
EIA, Petrofeum s:.rgfléyAnnual 2012, DOE/EIA-D340(2012)/1 {Washingion, DC, ber2013%. 2012 crude coll spot prices and natural gas griu at Henry Hub: Thomsen
Reuters. Other 20712 coal velues: Quarterly Coal or, -Decamber 2012, DOEEIA-0121(2012/4Q) shington, DC, March 203). Other 2012 values: EIA,
Motithiy Enemy Review, DOEEIA-D035(2013/09) {(Washingion, DG, September 2013).  Projections: EIA, AEQ2014 Naticnal Energy Modaling Systam runs
LOWPRICE.U120813A, REF2D14.0102413A, and HIGHPRICE.D120613A.
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Table C2. Energy consumptior by sector and source
(quadrillion Btu per year, unless otherwise noted)

Projections
Sactor and sourca 2012 42 2030 2040
Low oif Higholl | Low oil Highoil | Loweil High olf
price Reference price price Reference price price Reference price
Energy consumption
Residential
Propane............ 0.51 343 0.42 042 0.3¢ 0.38 0.37 0.96 C.35 ¢34
Kerozsens 0,01 0.00 0.00 0.00 0.c0 0.00 0.04 0.00 0.00 C.00
Distillate fuel ail ., - 0.54 0.48 0.46 0.43 0.40 0.37 0.35 0.34 0.31 C.28
Petroieum and mhsr uqu da submi.al 1.02 .o 0.89 0.85 0.79 075 072 0.78 .68 0.83
Nazurai gas .. 426 4 57 4.58 4.54 4.44 4.43 4.39 4.22 4.21 4.18
Renewabie enargy".. 0.45 0.44 0.48 0.55 0.37 0.44 0.51 C.33 0.42 0.48
Electricly «vvove.... 4.68 4.88 4.84 4,87 5.23 5.21 5.18 5.88 5.65 5.57
Delivered energy... 10.42 10.75 10.74 1075 10.82 10.83 10.78 10.95 10.94 10.85
Electricity related losses .......ccoceevevevennan 9.68 9.67 9.64 2.59 12.05 10.00 8.88 10.61 10,88 10.80
Total 2010  20.42 20,38 2034 20.88 2083 2078 2156 21.48 21.45
Commerclal
Propane........... 0.15 017 0.8 0.18 .18 .17 0.16 018 C.18 0.17

Motor gasaling®, 0.05 0.05 0.04 0.04 0.05 0.0 .05 0.08 0.05 0.8
Kerosena .......... 0.00 0.00 0.00 0.00 3.6C 0.00 2.00 0.0% o.00 o.cc
Distillate fuel oil..... 0.40 0.43 0.40 0.35 042 0.38 0.33 0.43 0.37 032
Residual fuel oil..... 0.04 0.08 0.8 C.06 0.10 .08 0.08 0.10 0.08 0.06

Petrcleum and other liquids subtotal....... c.e3 0.74 0.68 c.81 0.75 0.57 0.80 0.78 0.68 C.60

Naturai gas .... 2.66 3.25 3.23 3.22 3.38 3.35 332 3.68 3.65 3.58
Coai. 0.04 C.04 0.04 0.04 0.04 0.04 004 0.04 a.04 0.04
Ranewanle ene'gy’ £.13 0.3 0.13 0.13 0.3 0.13 0.13 0.43 0.13 013
Electricity ... 452 4.70 4.69 4.67 5.19 5.78 5.14 5.74 872 5.66

Da[lvvered energy 8.29 8.86 8.78 8.68 8.48 9.38 8.24 1036  10.22 10.02
Electricity related Iosses 9.32 235 834 9.32 8.97 8.94 5.83 10.70 10.68 10.75

Total 17.61 18.21 18.12 18.00 18.46 1932 1917 2106 20.88 20.78

industrial*

Liquefied pstroleum gases and other® ....... 235 2.86 2.80 297 2.87 308 3.18 2,79 2.80 3.10
Metor gasoline® .. G.26 0.30 0.30 0.30 0.29 .33 0.2¢& 0.30 0.29 029

Distiitate fus! oil..
Residual fuel oil...
Petrochemical ‘eeds'ooks

4.20 1.40 1.4G 1.38 1.42 1.41 1.38 1.45 1.42 1.36
0.10 0.17 0.4 012 D.19 0.15 .13 2.21 0.18 .13
0.76 1.27 1.27 1.27 1.68 1.82 1.62 1.40 1.88 1.70

Other peircieurn as 3.50 3.67 3.58 3.38 3.83 3.58 3.34 4,50 3.75 3.46

Petroleum and mher hqums subfotal ... B.C6 8,66 8.58 9,42 10.18 10.10 9.92 16.33 10,10 10.04
Natural gas .. 7.28 B.11 8.26 8.4G B.54 B.74 8.57 8.48 8.87 8.74
Natural-gas—fo—hqu ds heat and powar. 0.00 Q.60 G.0G .00 0.00 0.00 3.00 0.60 C.0o C.40
Lease and PEnt el ..v...ooeo e ereees e 1.45 1.57 1.77 1.80 .77 218 2,84 1.83 2.41 3.11

Naturel gas suktoral,,
Metaliurgicai coal..
Cther industriai coai ..
Coal-to-liquids heat ara power
Net coal coke imports ...

B.75 9.68 16.04 12.29 10,32 10.87 11.42 16.32 11.28 12.26
0.55 C.57 0.58 0.58 G.55 0.59 0.53 0.48 0.47 C.48
0.83 c.98 0.88 0.9% .86 1.00 1.00 1.0C .01 1.62
0.co 0.qc 0.00 0.00 C.00 0.coc S.00 0.00 c.00 G.56
0.0 C.00 0.3C 0.01 -C.03 -0.03 -0.63 -0.05 -0.05 -0.04

Coal sublota,.. 1.48 1.56 1.57 1.58 1.51 1.52 1.51 1.44 1.44 2.0
Biofuels heat and caprcducts 0.52 0.76 C.78 3.75 Q.79 0.79 c.78 c.78 0.78 0.78
Renewabie snergy®. .. 148 1.74 1.74 1.74 2.08 2.01 1.93 2.38 2.28 2,20
Electricity ... 3.35 4,02 4.04 4.00 431 4.33 4.27 4.34 4.34 4.33

Dellvered energy 23.63 27.43 Fighal 27.90 29.18 29.62 29.82 29,59 30.22 3161
Eiectricity reiated Iosses 6.81 B.01 8.05 818 B30 833 8.25 810 8.10 8§22
Total 3054 3544 35.76 36.05 3748 3794 3807 37.69 38.33 39.83
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(quadrillion Btu per year, unless otherwise noted)

Table C2. Energy consumption by sector and source (continued)

Projaciions
Sector and source w12 L = Con
Low olt Highotl | Low ol Highoil | Lowall High oll
price Raference p‘:lu price Referance pﬂ::e price Reference Plrlue
Transportation
PIOPANE 1uvvvrenrrssnrsrenessrssssseemseensens 0.05 0.04 0.05 0.06 0.05 0.06 0.07 0.05 0.07 0.08
Motor gasoline®.......... 1633 1561 1500 1405 1381 1268 1152 1368 1200  10.88
of which: E85°.. 0.01 0.13 0.18 0.2¢0 0.30 046 0.58 0.27 0.33 0.58
Jet fuel™.... 3.00 3.08 3.08 3.07 3.20 3.20 3.19 3.29 328 3.27
Distilate fuel o™ 5.82 6.69 6.70 647 747 7.25 6.18 8.36 7.54 .24
Residual fuet oil... 0.58 0.58 0.58 0.58 0.59 0.59 0.59 0.80 0.60 0.60
Other petroleum™... . 0.15 0.15 0.15 0.15 0.15 0.16 .15 0.15 .18 0.15
Petroleum and other liquids subtotal..... 2583 2615 2555 24.38 2627 23,04 2170 2614 2373 2122
Pipeline fuel natural gas... - 073 0.71 0.74 0.76 0.76 0.82 0.86 0.78 0.85 0.89
Compressed / liquefied n.atural gas 0.04 0.07 0.08 043 0.08 0.28 1.44 010 0.86 2.32
Liquid hydrogen ..o 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Electricity ... S 0.02 0.03 0.03 0.03 0,04 0.04 D.05 0.05 0,08 0.07
Delivarad nnergy.. 2672 2697 2640 2580 2616 26508 2406 27.08 2550 24.51
Electricity related losses ...... 0.05 0.08 0.06 0.07 0.08 0.08 0.00 0.10 0.12 0.14
Total 2677 2703 2647 2666 2623 2517 2415 2748 2562 2465
Daliverad energy consumption for all
soctors
Liquefied petroleum gases and other®....... 2.96 3.50 3.63 3.60 349 385 3.77 3.39 3.49 3.68
Motor gasoline®.......... 1684 1595 1534 1439 1416 1304 1185 1405 1244 1122
of which: E85".. 0.01 0.13 0.19 029 0.30 046 0.59 027 0.33 0.56
Jetfua™.... 3.00 3.08 3.08 3.07 3.20 3.20 3.19 3.29 3.28 3.27
Kerosens ., 0.01 0.01 0.01 0.1 0.01 0.01 0.01 0.01 0.01 0.01
Distillate fuel oil 7.93 9.00 8.85 864 9.71 0.41 823 1058 9.63 8.21
Residual fuel oi...... 0.72 0.85 0.80 0.77 0.88 0.82 0.78 0.92 0.83 0.80
Petrochemical feeds 0.75 1.27 1.27 1.27 1.58 1.62 1.62 1.49 1.59 1.70
Cther petroleum™ . 3.64 3.81 3.70 3.52 3.97 3.7% 3.48 4.24 3.89 3.61
Petroleum and other Ilqulds sublotal...... 3564 3746 36.88 3527 3700 3547 3294 3797 3517 3250
Natural gas .. . 1456 1600 1614 1659 1643 1677 17.72 1647 1759  18.81
NaMral—gas-to-llqmds heat and power 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.40
Lease and plant fusl .. 1.45 187 1.77 1.80 177 2.16 2.84 1.83 2.41 311
Pipeline natural gas ... 0.73 0.71 0.74 0.76 0.76 0.82 0.86 0.78 0.85 0.89
Natural gas subtotal 1674 1828 1865 1924 1886 1975 2142 1908 2084 2531
Metallurgical coal ... 0.55 0.57 0.58 0.50 0.55 0.55 0.53 0.49 0.47 0.46
Cther coal ......... . D.98 1.03 1.03 1.04 1.03 1.04 1.05 1.04 1.05 1.07
Coal-fo-liquids heat and power ... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.56
Net coal coke impors ... 0.00 0.00 0.00 0.01 -003 -0.03 003 -005 005 -0.04
Goal subtotal.............. 1.53 1.80 1.61 184 1.56 1.56 155 1.48 1.48 2,05
Ricfuels heat and coproducts 0.52 0.76 0.76 0.75 0.79 0.7¢ 0.78 0.78 078 0.78
Renewable energy™ ...... 2.06 2.28 2,33 242 2.56 2.58 2.58 284 2.83 2.82
Liquid hydrogan ........ 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00
Electricity .......... . 1258 1361 1360 1360 1477 1476 1462 1583 1577 1563
Deliverad energy..... 69.07 7400 7383 7293 7564 7491 7388 7798 7688 7699
Electricity related losses 2585 2740 2740 2713 2840 2835 2825 2051 2043 20.M
Total 95.02 10110 10073 100.06 10404 10327 10214 107.4% 10631 106.71
Electric power'®
Distlllate fuel oil 0.05 0.08 0.08 0.08 0.08 0.09 0.09 0.09 0.08 0.08
Residual fuel oll, 0.18 0.098 0,00 0.09 0.00 0.09 0.09 0.11 0.10 0.10
Petroleum and other Iaqmds subtotal...... 0,23 0.18 0.18 0.18 0.18 0.18 0.18 0.19 0.19 0.19
Natural gas ........oeveeeeecreeeeessresansas . 9.46 8.08 9.00 886 1040 1028 981 1158 1148 9.76
Steam coal . 1582 1898 1695 1696 1748 1744 1747 17.37 1727 1753
Nuclear furanium™..........c.cooovmresssssnnerens 8.05 8.15 8.15 8.15 8.16 B,18 8.22 8.41 B.49 9,37
Renewable snergy’ 4.59 5.98 8.08 6.15 6.60 6.68 8.83 7.45 7.44 8.11
Non-biogenic municipal waste . . 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23
Elactricity iMPOMS. ......ccoeeveeeeeeeeeeceranrssssrnrss 0.18 0.11 0.11 0.1 0,12 0.12 0.12 0.12 0.12 t.16
Total 3853 4071 4070 4074 4316 4342 4287 4634 4520  45.34
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Table C2. Energy consumption by sector and source (continued)
(quadrillion Btu per year, unless otherwise noted)

Projecticns
Sector and source 2312 %2 2039 2040
Low of! Higholf | Lowoli tilghoil | Lowoll High oli
price Reference price price Reforence prize price Reference price

Tota! energy consumption
Liquefied petroieum gases and other® ....... 296 3.5C 3.53 3.60 3.49 3.65 3.77 3.39 3.48 3.68
Motor gasaline? .. 1664 1655 15.34 14.39 14.16 13.04 11.85 14.08 12,44 11.22
0.01 .13 0.18 0.29 0.30 0.46 0.59 027 C.33 0.56
3.00 3.08 3.08 3.07 3.20 3.20 3.19 3.29 3.28 3.27
co 0.01 0.01 0.01 0.01 0.01 Q.01 0.01 0.0t .01
7.98 9,08 9.03 B.73 979 8.50 8.31 10,66 9.72 B.28

Jetfuel™...
Kerosene ...

Residual fuel oil................ 0.8 0.94 0,89 0.88 0.98 2,91 0.88 1.03 0.93 0.50
Petrochemical feedstocks 3.75 127 1,27 1.27 1,58 1.62 1,82 1.48 1.5 1,70
Other petroleum™ ............... 3.84 3.81 3.70 3.52 3.97 373 3.48 4,24 388 3.61

Petroleum and other liquids subtotal 3587 3764 3686 3544 3719 3565 3313 3816 3535 3269
Natural gas ............. 2402 2507 2514 25855 2682 2706 2753 2805 2007 2858

0.00 0.00 0.00 0.00 0.00 0.00 D.00 0.00 0.00 0.40
1.45 1.57 1.77 1.90 07 2,18 2.84 1,83 24 N
0.73 0.71 0.74 0.76 0.76 .82 0.88 0.78 D.85 0.89
26,20 27.36 £7.65 28.20 29.36 30.03 31.24 30.66 32.32 32,98
0.55 0.57 0.58 0.59 0.55 0.55 0.53 0.49 G.47 0.46
16.79 18.01 17.98 18.00 18.51 18.49 18.52 18.41 18.32 18.59
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.00 0.66
Net coal coke imports ....... 0.00 0.00 0.00 0.01 -0.03 -0.03 -0.03 -0.06 -0.05 -0.04
Coal subtotal.......... 17.34 18.58 18.56 18.60 19.63 19.01 19.02 18.84 18.75 19.58
Nuclear / uranium™................... 8.05 B.15 8.15 8.15 8.16 8.18 B.22 8.41 8.489 9.37
Biofuals heat and coproducts. 0.52 0.76 0.76 0.75 0.79 0.79 0.78 0.78 0.79 0.78
Renewable energy™ ................ 6.65 8.26 8.40 8.57 8.16 9.28 .41 10.28 10.27 10.83
Liguid hydrogen .. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MNon-biogenic municipal waste 0.23 0.23 0.23 G.23 0.23 0.23 c.23 0.23 0.23 0.23
Electricity imports.... ..o oo s sernsene 0.16 0.11 0.1 011 0,12 G.12 0.12 012 0.12 0.16
Total 96.02 101.0 100.73 100.06 104.04 10327 10244 107.49 10631 106.71

Natural-gas-to-iquids heat and power
Lease and plant fuel” ...
Pipeline natural gas ..

Natural gas subtotal .,
Metallurgical coal ...
Other coal .................
Coal-todiquids heat and power .

Energy use and ralated statistics
Delivered energy use.. . 69.07 7400 7363 72.83 75.64 74.81 73.88 77.98 76.88  76.9%
Total energy use......... 85.02 10t.10 10073 100.06 104.04 103.27 10214 1074% 106.31 106.7%
Ethanol consumed in motor gaseline and E8S 1.09 1.22 1.22 1.21 1.25 1.25 1.24 1.25 1.29 1.31
Population (MIlIONS) ..o vsrninrnr 314.58 33447 33447 33447 359.03 350,03 356.03 38053 380.53 380.53
Gross domestic product (billion 2005 doltars). 13,593 16,739 16,753 {6.812 21150 21,139 21 100 26,725 26670 26,772
Carbon dioxide emissions (million metric fons) 5,280 5523 5.476 5,401 5621 5,527 5,401 5,748 5,508 5,475

*Includes wood used for resldential heating. See Table A4 and/or Table A17 for estimates of nanmarxe:ea renewable energy consumption for geotharmal heat pumps, solar
theymal water heating, and electricity generation from wind and solar photovoltaic sources.

Includes ethancl and ethers blended inta gasoline,

Excludes ethanol. includes commercal sector consumption of woed and wood waste, landfill {1as, municipal waste, and cther biomass for cambined heat and power, Ses
Table AIE alnd!or Table A17 for estimates of nonmarketed renewable energy consumption for solar themal water heating and electricity generation from wind and solar
photovoliaic sources,

*Includes energy for combined heat and power plants that heve a non-regulatory status, and smali on-site generating systems.

Sincludes ethane, natural gazcline, and refinery olefins.

*Includes petroleLm coke, asphalt, road ofl, lubricants, sl gas, and miscellaneous patreleum praducts.

’Refrssants nalural gas vsed in well, field, and lease operations, in natural gas pracessing plant machinery, and for liquefaction in export facilities.

Includes consumption of enargy produced from hydroslectric, woed and wood waste, municipal wasts, and other biamass sources. Excludes ethanal in motor gasaline.

*E85 refers le a blend of 85 percent ethanol (renewable) and 15 percent motor gaseline {nonrenewable). To address cold starting issues, the percentage of ethanol varies
seasonally. The annual average ethanol content of 74 parcent is used for this foracast.

“includes enly kerosens type.

Diesel fuel for on- and off- road use,

¥ncludes aviaflon gascline and lubricants,

includes aviation gasoine, petroleum coke, asﬁphsn. road oil, lubricants, still gas, and miscellaneous petroleum products.

*“Includes electricity generated for sale to the grid and for own usae from renewable sources, and non-electric energy fram renewable sources. Excludes ethandl and
nopgnarkaiad renswable enargy consumption for geothermal heat pumps, buildings phatoveltaic systems, and solar themrnal water haaters.

Includes consumption of enengy by alach-id:ly-only and combined heat and power plants that have a regulatery status,

*These valuss represent the energy obtained from uranium when It is used in light water reactors. The total energy content of uranium is much larger, but altemativa
processes are required 1o take advantags of it.

"Ilncludes nonverl;stlanaf hydroelectric, geathermal, wood and wood waste, blogenic municlpal waste, other biomass, wind, photavaitaic, and solar thermal sources. Excludes
net electricity imports.

YInciudes converttional hydroelectric, geothermal, waad and wood waste, biogenic municipal waste, other biomass, wind, photovoltaic, and sofar thermal sources, Excludes
ethglnol. g?‘ln alhemricity ilmpurts. and nonmarketed renewable energy consumption for geothermal heat pumps, buildings photovaitaic systems, and solar thermal water heaters.

U = British thermal unit.

Note: Includes estimated cansumption for petrofeum and other liquids. Totals may not equal sum of compohents due to independent rounding. Data for 2012 are mode!
results and may differ from officlal EIA data reports.

Sources: 2012 consumption based on; U.S. Ene:ﬁg Information Administration (EIA), Monthly Energy Review, DOE-EIA-DD35(2013/08) (Washington, DC, Septernber
2013). 2012 Lgnpulaﬂon and gross domestic product IHS Global Insight Industry and Emgloyment models, May 2013. 2012 carbon diexide emlsslons and emisslon factors;
ElA, Monthily Enengy Review, DEIEIA-0035(ZU1WUQ&‘_‘:’Vashlngtnn, C, September 2013). ~ Projections: ElA, AEO2014 Natienal Energy Modsiing Systemn runs
LOWPRICE.D120613A, REF2014.0102413A, and HIGHPRICE. D120613A.
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Table C3. Energy prices by sector and source
(2012 dollars per million Btu, unless otherwise noted)

Projections
Sector and source 2012 i 2 = 2040
Low oll Higholl | Lowoll Higholl | Lowoll High oll
price Rafersnce pﬂdne price Reference pgrlhee price Referance g‘ oo
Rasidential
PPOPANE coueeevresree e snsnnnessesineenans 2412 2239 2379 2581 23.38 2575 2816 2424 2784 2879
Distlllate fuel oil ... 2730 1942 2467 34.47 20.14 2860 3828 2070 3264 4267
Natural gas... 10.48 11.58 11.59 11.91 13.32 13.50 14.02 15.76 15.98 17.01
Electricity 3483 3580 3615 36.73 3670 3698  37.81 38.53 38.83  40.50
Commerclal
Propane 20,75 1680 2033 22.87 19.78 2279 2583 2080 2517 2811
Digtillate fuel ol ... smeneraeee 26.81 16.64  21.77 31.50 17.38 2568 3527 1787 20.72 4058
Residual fuel oil... 22.84 10.41 1440 2209 117 1782 2557 1173 2099 3045
Natural gas... 8.11 9.45 9.49 8.79 10.85 11.19 11.62 12.85 13.08 14.20
Electricity 2855 3053  30.80 31.28 3107 3126 3198 3282 33.01 34.56
Industrial’
Propane 21.09 18.85  20.64  23.33 2023 2327 2661 21865 25.84 2895
Distillate fuel oil 2741 17.04 2222 31.89 17.72 26.11 35.68 18.11 2092 4096
Residual fuel oil 20.90 i0.84 1488 22,60 11.54 1829  25.97 1215 2148  30.80
Natural gas®...., a.77 5.70 5.79 6.1 6.70 6.99 7.67 8.48 B.59 9.53
Metaliurgical coal ... 725 8.34 8,43 8.60 8.38 9.51 9.85 10.056 10.20 10.38
Other industrial coal ... 3.24 3.51 3.59 372 3.76 3.88 4.04 4.02 4.19 4,36
Coal to liquids - - -- -- -- -- -- -- -- -- 3.16
Electricity. ..o eereee 1950 2054 2077 2117 2178 2198 2271 23.868 2405 2541
Transportation
Propane .... 2514 2349 2485 26.88 2452 2681 2022 2543  28.82 30.84
EBS®...... 35.06 2262 2561 33.07 2413 2791 3430  26.08 3549  40.38
Motor gasoline® ... 3pe8 2122 2559 34.56 2123 2854 37.08 2179 3267 4221
Jut fuel®.., 2299 1428 1947 2611 1529  23.71 3298 16.09 28.07 38.74
Dlesel fu-l (dlshllate fuel oif}®...... 28.80 2183  26.80 36.44 2233 3088 4019 2273 34.53 4547
Residual fuel oil... 2007 8.73 12.46 19.50 9.40 1550 2249 10.00 1855 28671
Natural gas” . 14.64 16.00 15.62 18.62 16.68 16.63 19.78 17.80 198.67 2146
i 3143 2974 2986 30.17 31.41 31.68 32.47 33.74 3419 3624
Elactrlc power”
Disilllate fuel oil...... 2442 1546 2066 3047 18.25 2485 3431 16.88  28.81 38,77
Residual fuel oil...... 20.68 9.88 13.86  21.50 10.48 17.14 2495 1078 2042 2076
Natural gas...... 344 5.00 5.07 5.35 6.20 5.49 7.05 8.05 8.16 8.98
Steam coal...... 2,39 2.52 2.61 278 279 2.93 3.08 3.00 3.19 3.40
Average price to all users®
Propane ... 2324 2089 2254 2484 2199 2466 2745 2280 26.79 29.34
E85°.......n. 3506 2262 2561 33.07 2413 2791 3430 26.08 3549 4038
Motor gasoline® 30.44 2122 2558 34.56 21,22 2853 3708 2178 3267 4221
L 7] SO 22,99 14.26 19.47  29.11 1529  23.71 32.98 16.09 28.07 38,74
Distlllate fuel oil 2836  20.51 25,70 35.36 21.30  29.87 3514 21.79 33.54 4442
Residual fuel oil...... 2041 9,38 13.15 2034 10.10 16.32 2348 10.70 19.42 2791
Natural gas............. 5.38 7.03 7.09 7.55 B.16 8.49 9.57 10.00 10.38 11.96
Metallurgical coal 725 8.34 8.43 8.60 9.38 9.51 9.65 10.05 10.20 10.38
Other coal ....... 2.44 2.69 2,67 2.81 2,85 2.98 3.12 3.07 3.25 3.45
Coal to liquids . -- -- -- -- -- -- -- -- 3.18
Electricity. 28.85 2946 2072 30.17 30,34 3056 3133 3242 3263 3415
Non-renewable energy expenditures by
sactor (billion 2012 dollars)
Residential ........... 23406 24583 24925 25646 26811 272.82 28040 30165 308.58 818.45
Commercial 173256 18648 188.44 19536 21131 21591 22246 24984 25538 26838
industrial’..... 21375 24982 279.45 33552 28552 34302 407.85 31295 390.91 479.52
Transportation.... . 75508 627.76 632.05 627.37 514.23 66767 B09.67 54877 772.91 92338
Total nonrenewable expenditures.... . 1,376.15 1,209.88 1,350.18 1,614.71 1,279.17 1499843 1,720.37 141321 1,72577 1,990.73
Transportation renewable expendliures 0.50 2,85 4.88 9.50 7.27 1296  20.26 7.05 11.80 22.668

Total expanditures ... eeeee
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Table C3. Energy prices by sector and scurce (contirued)
{nominal dollars per million Btu, unless otherwise noted)

Projections
Sector and source 2042 2n 230 2043
Low oil Higholl | Low ol Ref Highoil | Low oll High oil
price Reference price vrice nee price price Reference price

Resldential

Propane ... 2412 25.22 25.94 29,54 3077 3467 39.43 38.67 45,83 51.25

Distillate fuel ml 27 30 21.89 27.54 3045 2651 38.50 5380 3302 5412 7514

Natural gas. 10.46 13.65 13.13 13.52 17.53 18.18 18.62 25.15 2548 28.27

Electricity....... 34.83 40.34 40,94 42,04 48.31 49.78 52.63 681,48 §4.39 69.68
Commercial

Propane ... 20.75 20.97 23.02 2617 28.04 30.68 36,31 33.19 4174 4837

Distillate ’ue oll 26.81 18.75 24.66 38.05 22 .87 34.54 49,38 28.51 49.27 69.82

Residual fuel oh. 22.84 1173 16.3% 25.27 1470 2412 3580 18,74 34.80 52,38

Natural gas.... 811 1G.65 10.75 11.20 14.42 15.07 16.27 20,51 21.68 24 43

Electricity.... 29,55 34.40 34,88 35.80 40.89 42,08 4478 52.37 54.73 59.46
Industrial’

Propane ... 21.08 21.24 23.38 26.70 28,63 31.32 37.28 34.54 42,83 49.82

Distillate fuel oil . 27.41 18.20 2547 38.50 23.33 35.15 45 85 28.68 48 61 70.48

Residual fusl oil. 20,80 12.21 16.88 2587 15.18 24,82 36.38 16.38 as.e1 £2.99

Natural gas®. 377 8.42 6.56 7.00 8.82 9.41 10.73 13.53 14.25 18.40

Metallurgicaf ooal .....
Other industrial coal .

7.28 9.40 9.55 5.84 12.35 12.81 13.51 16.04 16.91 17.87
3.24 3.85 4.07 4.26 4,94 5.23 5,86 6.42 8.65 7.51

Coal to liquids ............. -- -- -- -- - .- -- - -- 5.44

EIRCHICHY....c.coves e crri e e eerenes 18,50 2314 23,52 24,23 28.63 2980 31.80 3B.07 3o.88 43.73
Transportation

Propane .... 2514 28.48 2814 30.75 32.27 28.09 40.81 40.57 47.79 53.06

EB5 ... 35.08 25.49 29.00 37.84 31.77 37.57 48.02 41,61 5B8.85 5048

Motor gasofine®. 30.68 23.91 28.98 35,55 27.54 38,42 51.81 34,78 5417 72.63

Jet fuel®... 2289 18.07 2208 33.32 2012 319 4818 25.67 46 83 66.66

Diesel fuel (distillal
Residual fuel oil,

28.80 24.28 30.35 41.70 29.3¢9 41.30 56.27 38.26 57.25 78.23
20.07 5.84 14,11 22,31 12.37 20.88 31.48 18,95 35.76 45.86

Natural gas” ...... 1484  18.08 1760 2131 2195 2238 2760 2840 3281 3862

EleCtricity.......oovvvererenr e 3143 3351 3382 3452 4134 4265 4548 5383 5668  62.38
Electric power®

Distillate fuel ofl.. 2412 1742 2340 3487 2140 3318 4804 2687 4777  GB.AS

Residual fue! o] 2088 1113 1570 2480 1379 2308 3484 1745 33868 5121

Natural gas..... 3.44 5.83 575 6.12 8.16 874 8.87 1284 13.58 1545

SIAM COB v 236 284 288 344 867 384 420 470 528 nga
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Table C3. Energy prices by sector and source (continued)
(nominal dollars per million Btu, unless otherwise noted)

Projections
Sector and source 2012 e ax 2%
Low oll Higholl | Lowoll Higholl | Lowoll High oll
price Refersnce pﬂ'm price Reference Em prica Referance pﬂ‘e "
Average price to all users®
Propane ............cmmememrnr e e 23.24 23.65 25.53 2842 2885 33.20 3844 36.38 44 42 50.48
E8S5%., . 3508 2549 2000 3784 53177 3757 4802 4161 58.85 608.48
Motor gasoline‘ ............................................. 3044 23.91 28.98 30.55 27.54 38.41 51.91 34.76 54.17 72.62
L= (11 OO 2299 18.07 22.06 3332 20.12 31.91 46.18 2587 46.53 66.66
Distillate fusl ofl ...... T 28,38 23.12 29.11 40.47 28,04 39.94 54.81 M.77 55.61 76.43
Residual fusl oil..........conemmimmvmnirnn e 2041 10.58 14.80 2327 13.30 21.97 32.87 17.07 32.20 48.03
Natural gas....... 5.38 7.92 804 8.84 10.75 11.43 13.40 15,88 17.22 20,57
Metallurgieal coal . 7.25 9.40 9,65 0.84 12,35 12.81 13.81 16.04 16.91 17.87
Other coal ..... 244 291 3.03 31 3.75 4.02 437 4.82 5.39 5.94
Coal to liquids .. . . - -- - -- - - -- -- 5.44
Elactricity.. ..o imniemsinnee e 2885 33.19 33,66 34,52 39.94 41.13 43.87 51.73 54.11 58.76

Non-renewable energy expenditures by
sector (blilion nominal dollars)
Residential .... .
Commercial
Industriai’.. .
Transportation........ "

23406 277.02 28230 29348 352.8% 367.27 39259 48130 508.27 548.84
17325 210.13 214.56 22356 278.14 290.685 31147 39863 42344 46177
21375 28151 31650 383.95 37582 46177 571.03 49933 64812 82506
75508 59471 71587 94680 676.84 89880 1,133.62 B75.80 1,261.47 1,588.74

Total non-renewable expenditures............. 1,37615 1,363.37 1,520.23 1,847.79 1,683.69 2,01849 2408.71 2,254.86 2861.30 3,425.20
Transportation renewable expenditures..... 0.50 3.21 5.54 10.87 9.57 17.45 28.36 11.24 19,56 38.98
Total expendifures .....cmrwsmenss 1,376,866 1,366.59 1,534.77 1,858.66 1,693.26 2,035.94 243707 2,266.10 2,880.86 3,464.18
;Includos for cambined heat and power plants that have a non-regulatary status, and small on-site generating aystems.
Excludas use for lease and fued.

E85 rafars to a blend of 85 percent ethanol (renewable) and 15 percent motor gasoline (nonrepewable). To addrass cold starting Issues, the percentage of ethanal varias
seggonally. The annual average ethanal content of 74 percent is used for this forecast.
ales weighted-average price for all grades. Includes Federal, State and local taxes.
kerosene-type jet fuel. includes Faderal and State taxes while excluding county and |ocal taxes.
*Dissal fusl for en-oad use. Includes Federal and State taxss while exciuding county and local taxes.
TNatural gas used as fuel in motor vehicles, trains, and ships. Price includes estimated motor vehlds fusl taxes and estimated dispensing costs or charges.
Hincludes slectricity-only and combined heat and power plants that have a regulatory status.
"Welghted averages of end-use fuel prices are deftvad from the prices shown In each sector and tha comespending sectoral consumption,
Btu = British thermal unit.
- - = Not applicable.
Note; Datafor 2012 are modsl results and may differ from official EIA data raports,
Sources: 2012 prices for motor gascline, distiilate fusl oil, and jet fuel are basad on prices in the LS. Energy Information Administration RI'EIA). Petroleum Marketing Morithly,
DOEIEIA-OG%M shington, DC, August 2013). 2012 residentlal, commercial, and industrial natural gus delivarad pricas: EIA, Nafural Gas Monfhly,
DOE/EIA-D1 01306 shington, DC, June 2013), 2012 ortation sector natural Baa dellvered prices are model results. 2012 eleciric sactor distillate and
residual fuel oil prices: ElA, M Energy Review, DOEEIA 013/08) (Washington, DC, Septemberzog.& 2012 electric r sector natural gaa prices; EIA, Bectric
Power Monthly, EOEIEIA-CEES. Agglazm and April 2013, Table 4.2, and E|A, State Energy Data Report 2011, EIA-0214(2011) (Washington, DC, June 2013). 2012 coal
ices based o ElA, Quanm / Report, October-December 2012, DOE/EIA-0121{2012/4Q) (Washington, DC, March 2013) and EIA, AEO2014 National Energy Modeling

Juj

stem run REF2014.01024 2012 electricity prices: EIA, Monthly Energy Review, DOE/E 5(2013/08) (Washington, DG, Septamber 2013). 2012 EB5 prices
derivad from mmha‘lx prices in the Clean Cities ARemative Fuel Price Report. ons: EIA, AEO2014 National Energy Modelng System runs LOWPRICE.D120613A,
REF2014.0102413A, and HIGHPRICE.D120813A.
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Table C4. Petroleum and other liquids supply and disposition
(million barrels per day, unless otherwise noted)

Profactions
Supoly and dispostton 2012 i L Ciiaud
Low oft Higholl | Lowoil Highoil | Lowoll High ol
peice Reference p"i:e price Referenca pEi o price Reference Pgri co
Crude oil
Domestic crude production” .............c........... 6.49 8.95 855 1069 8.85 8.30 9.28 5.84 7.48 8.24
P11 0.53 044 C.44 C.44 C.00 3.24 0.55 0.00 0.25 0.4
Lower 48 states 595 8.51 9.2 1025 €.85 8.06 873 5.81 7.22 7.81
Net imports.......... 8.43 6.85 579 4.00 8.65 8.64 466  10.26 774 5.81
Gross ¥rports.. 849 6.80 5.4 4,25 878 8.77 478 1038 7.87 573
Expots .......... 0.06 0.15 0.15 0.15 0.1 0.13 0.13 0.2 0.12 0.12
Other crude supply® ... 0.09 0.00 0.00 0.00 0.00 0.0 .00 0.00 0.00 0.00
Total crudie supply..... 1501 1559 1534 1478 16550 1494 1394 1607 522 13.81
Other pefroleum supply ... 0.10 0.41 0.23 0.086 -0.05 -0.34 -0.65 .12 -0.86 -1.20
Net product imoorns..... 092 073 086 092 -1 -1.28 148 118 -182 204
Gross refined product impo 0.85 410 c.e8 0.62 1.27 1.08 0.88 1,52 1.10 0.89
Unfinished il imports............... 0.86 0.58 6.52 043 082 0.45 .37 0.62 0.45 0.3
Blencing component imponts ... 0.62 0.68 0.62 0.52 0.60 0,50 0.43 0.62 0.40 0.3%
Exporis ... reereeenres 298 3.08 267 2,75 360 3.33 3.14 3.95 3.76 3.54
Refinery nraoess ng ga: 1.08 1.1 1.08 c.87 1.05 .06 084 1.06 005 .83
Product stock withdrawat ................ -0.08 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.0
Other non-petroleum supply.......... 3.48 3.90 3.96 4.00 419 432 4.43 4.11 4.36 4.88
Supply from renewable sources 0.8% 104 1.01 1.01 1.03 1.04 1.03 1.04 1.07 1.08
Ethanel 0.83 0.8C 0.80 0.88 0.89 0.9 .80 0.82 0.85 0.87
Domestic production.... 0.84 0.85 0.8 ¢.84 084 0.85 0.83 0.86 0.86 0.88
Net imports........... 002 0.05 0.05 0.07 0.05 0.06 0.07 0.08 008 0.11
Stock withdrawal 0.00 0.00 0.00 0.00 9.00 0.00 0.00 0.00 £.00 0.00
Biodiesel... 0.c6 £.07 0.co 0.08 0.06 0.08 c.09 0.06 0,00 C.10
Domestic production 003 0.06 .08 208 0.05 0.08 £.08 0.05 G.08 C.08
Net imports............ 3.60 0.61 0.01 .01 .ot 0.07 0.04 e.01 .04 5.64
Stock witharawal 0.08 0.00 0.00 0.00 0.00 0.05 0.00 0.00 0.00 £.00
Other bicmass-derivea liquigs 8.0 G.04 0.03 C.04 6.08 C.04 0.05 0.06 .03 c.02
Domestic production..... ... 0.00 0.04 c.03 0.04 008 0.04 0.05 c.08 .03 c.02
Net EMROrS ... .00 630 6.co 0.00 0.00 C.00 000 .00 050 000
Stock withdrawval.... 3.00 C.06 0.00 2,00 0.00 .00 o.00 0.00 o.00 0.00
Ligu'ds from gas... 248 2.60 285 274 2.85 2,98 342 276 298 3.32
Naturel gas ¢ glant i;quxds 2403 2.8 285 2.74 2.85 2.98 3.12 2.76 208 3.11
Sas-to-iquids .. 0.00 8.00 .00 0.00 0.00 0.00 c.00 0.06 6.00 0.20
0.00 0.00 0,00 0.00 0.00 3.00 0.00 0.00 £.00 0.20
c.18 0.29 0.30 0.28 0.31 €.30 5.28 0.21 0.31 5.27
Total primary supply’ 1859 1880 1952 1884 1964 1893 1772 2006 1872 17.49
Product supplied
by fuel
Liguefied petroieum gases and other®...... 232 2,70 273 279 271 284 2.64 2.63 273 2.88
Moter gasoline® . = 8.71 8.67 B.35 7.85 7.73 7.15 6.52 7.67 6.84 8.20
of which: EB5% . 0.01 0.08 0.13 0.2 0.21 0.32 0.41 0.18 0.23 0.39
Jet fuei" 1.40 1.49 .48 1.49 1.55 1.55 1,55 1.59 .59 1.58
Distillate fus) 3.74 432 430 4.15 4.66 452 3.65 5.07 4.62 3.5
of which: Diesey... 3.45 3.85 3.84 382 4.33 421 3.67 476 434 3.68
Rasiduai fuel oil ... 0.35 0.41 0.39 0.37 0.43 0.40 0.38 045 0.40 0.38
Other™. s 1.97 2.32 2.28 2.20 257 2.48 2.38 254 2.55 245
by sector
Resicential and comrersiai . ... 0.94 0.2 0.88 0.83 0.87 0.81 0.76 0.B4 0.76 0.71
tndustrial™..... 442 539 537 8.35 566 £72 5.69 5.70 5.68 5.74
Transportati 13.44  135% 1319 1259 4301 1232 1120 1342 1220 10.98
Electric power’® ... 0.0 .08 0.08 C.c8 £.08 0.08 2.08 c.09 0.08 0.08
Total 1849 1991 19583 1884 1965 1894 1773 2006 1873 17.50
Discrepancy 0.11 -0, oo -0.01 0.0t -001 -0.01 g.o0 .00t -6.01
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Table C4. Petroleum and other liquids supply and disposition (continued)
(million barrels per day, unless otherwise noted)

Projections
Supply and disposition 2012 |- 2020 i )
Low oll Higholl | Low ol Higholl | Lowell High oil
price Reference price price Refersnce prica price Refsrence price

Domestic refinery distillation capacity™ ............. 17.3 18.1 18.1 18.1 18.1 18.1 18.1 18.1 18.1 18.1
Capacity utilization rate (percent)™..........ccc.cce... 89.0 86.0 846 815 85.5 82.4 76.8 88.6 84.0 76.2
Net import share of product supplied (percent).. 403 30.2 2586 17.3 388 28.6 18.3 456 322 21.1
Net expsnditures for imported crude oil and

petroleum products (billion 2012 dollars) ...... 31370 180.27 198.85 22618 21445 27860 290.21 26446 38539 408.21

lincludes lsase condansate.
agic petroleum reserve stock addltions plus unaccounted for crude ofl and cruds stock withdrawals minus crude product supplied.
}Includes other hydrocarbons and alcohols.
. he vogadmeiric amount by which total cutput is greater than input due to the processing of crude oil into products which, in total, have a lower specific gravity than the crude
il procassed.
ncludes pyrolysis cils, biomass-derived Fischer-Tropsch liquids, and renewable faedstacks used for the on-site production of diesel and gasoline.

SIncludes domestic sources of other blending co nents, other hydrocarbons, and ethers.

TTotal crude supply plus other leurn supply plus other hon-patrolaum supply.

fIncludes ethane, natural gasoline, and refinery olefins.

Ancludes ethanol and ethers blended Into gasoline.

°Eg5 refers fo 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.

Mneludes only kerosene ty#:.

‘Znciudes distiliate fuel il from petroleum and biomass feedstocks.

Bncludes Kerosene, aviation gasoline, petrochemical fesdstocks, lubricants, waxes, asphait, road oil, still gas, special naphthas, petroleum coke, crude cll product supplied,
T ol, and miscellanecus psinoleum producis.
"includes energy for combined heat and power plants that have a non-regulatory status, and small on-site generating systems.
ncludes consumption of energy by electricity-only and combined heat and power plants that have a regulatory status.

®Balancing item. Includes unaccounted for supply, losses, and gains.

:"End-of-yaar operable c?’faclly.

"Rats |a calculated by dividing the gross annual input to atmospheric crude oll distillation units by their operable refining capacily In barrels per calendar day.

Note: Tetals may not squal surn of compenants dus to Indspendent rounding. Data for 2012 are mode! results and rnu%ldlffarfrom official EIA data reports.

Sources: 2012 product supplied based on:  U.S. Energy Information Adminlstration (ELA), Monihly Energy Review, DOE/EIA-D035(2013/08) (Washington, DC, September
2013). Other 2012 data: EIA, Pefroleum Supply Ammual 2012, DOE/EIA-0340(2012)/1 (Washington, DC, September 2013).  Projections: ElA, AE02014 National Energy
Modeling System runs LOWPRICE.D120613A, REF2014.0102413A, and HIGHPRICE.D120613A.
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Table C5. Petroleum and other liquids prices
(2012 dollars per gallon, uniess otherwise noted)

Projections
Sector and fuel 2012 2020 2030 2040
Low oil Higholl | Lowoll High oil | Lowoll High oll
price Referance price price Refarence price price Refarence price
Crude oil prices (2012 dollars per barrel)
Brentspot.............. 111.85 68.90 86.57 15028 74180 11889 173.69 74.80 14146 20424
Wes! Texas Intermedlate spol ............ 94,12 66.90 94 .57 14B.28 88.80 116868 171.69 72,80 13848 20224
Average imported refiners acquisition cos!® 10410 61.23 8807 138.34 6473 109.22 160.6% 87.84 13080 18C.62
Delivered sector product prices
Residential
Propane........ U 2.20 204 217 2.35 2.14 235 2.57 2.1 2.52 272
Distillate fuel oil ............. [P, 3.79 2.69 342 478 2.79 3.97 5.31 287 4.52 6.06
Commercial
Distiltate fuel ofi .. 3.70 228 3.00 434 2.40 3.54 4.86 2.48 410 5.5¢
Residual fuel o I - 3.42 1.56 2.6 3.3 1.687 2,68 3.83 1.76 3.14 455
Residual fuel ofl (2012 dcl'ars per barre[). 143.58 65.46 80,52 13B.85 7022 11286 180.76 73.73  131.87 19143
industrial®
Propane....... ... svonnens 1.83 1.72 1.88 2.13 1.85 213 2.43 1.98 2.36 284
Distilate fuei oif 3.76 234 3.05 438 243 3.58 4.90 245 4.1 5.62
Residuat fue! ail . 313 1.62 223 3.35 1.73 2.74 3.86 1.82 3.22 4.81
Residual fuet oil {2012 do.la's per bar"a;, . 13140 68.13 §3.568 14211 7254 115.00 183.27 7640 13504 18383
Transportation
Propane.......c.ceeecoevces e e 2,30 2.15 2.27 245 224 2.45 2.67 2.32 283 282
Ethanol (EB5) ........ccoovcvvivioiscorvnriorinn 3.23 2.15 2.43 3.14 229 2.65 3.26 2.48 3.37 3.84
Ethanol wholesale price . 258 2.58 2.88 2.8 2.50 2.52 2.63 2.34 2.85 2.8C
Motor gasoling® .......cc.o.oeeeeeeceee 3.68 2.25 3.08 4.18 2.55 3.43 445 2.61 3.€0 5,04
Jetfusl® ... 310 %.93 283 3.63 2.06 3.2¢ 4.45 217 3.78 5.23
Diesel fuel (distillate fuel oil)". 3,85 296 3.687 485 3.06 4,20 5.51 3.1 4.73 6.23
Residual fuel 0il........... coveecevennveeeenene. 3.00 1.31 1.86 2.92 141 2.32 3.37 1.50 2,78 4.00
Residual fuel oil (2012 dcilars per barrel).  126.17 54.90 78.3%7 12257 58.10 9743 141.38 6285 11665 167.94
Electric power”
Distillate fuel of ..o, 3.35 214 2.87 4.23 2.25 3.42 4.78 234 4,00 £52
Residugl fuel 0il.........coecovcrivisecee e, .10 1.48 2.07 322 1.57 2.57 3.74 1.81 3.08 4.45
Residual fuel oil {2012 dohars oer barrel).  130.00 82.1C 8712 135.14 65.87 107.77 156.88 67.74 12843 487.11
Average prices, all sectors®
Propane........cc.cooneeernrmecnece e 212 1.62 208 227 2.0t 2.25 2.51 2.08 245 2.68
Motor gasoling® 3.63 2.55 3.08 416 2.55 3.43 4.45 2861 3.80 5.04
Jetfuel® ........ 3.10 +.93 2.63 303 2.06 3.20 4.45 217 3.7¢e 5.23
Distillate fuel oi 3.88 2.81 3.53 4.8E 292 4.07 5.27 2.99 4.60 628
Residual fuel oil..... . 3.05 141 1.87 3.04 1.5% 2.44 3.51 1.60 291 4.18
Residual fuel oll (2012 dollars per barlal). 128.3C 59.05 8289 127.85 63.52 10260 *14£7.81 67.25 12212 175.48
Average ... - 3.28 2.27 2.80 38 232 3.19 417 2.42 3.69 4.79
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Table C5. Petroleum and other liquids prices (continued)
(nominal dollars per gallon, unless otherwise noted)

Projections
Sector and fusl 2012 2 a5 =
Low oll Higholl | Eowoll Higholl | Lowalt High ofl
price Reference prica price Referance price price Reference price

Crudae oil prices (nominal dollars per barrel)
Brent spot.....ccci.s 111.65 77.64 109.37 171.98 9464 160.19 243,19 119.51 23453 35141

Wast Taxas Intermediate spot. 9412 7539 10711 160868 9201 157.48 240.3% 11832 231.22 347.97
Average imported refiners acquisition cost’ .. 101.10 69.79 99.75 158.45 85.20 147.02 22487 108.25 216.87 32797

Delivered sector product prices

Residentlal
Propane.............

. 2.20 2.30 246 270 2.81 3.17 3.60 3.53 419 4.68
Distillate fugl Oil..........ccoeecmieeeeee i

3.79 3.04 3.88 547 3.68 534 7.43 4.58 7.51 10.42

Commercgial
Distillate fuel oil............c..coenemnee 3.70 2.59 3.40 497 3.16 4.78 6.81 3.83 6.79 9.83
Residual fuel oil ..........cccoocuvemeae 342 1.76 244 3.78 2.20 3.61 5.36 2.80 521 7.84

Industrial?
PrORANEG ...t imsms s ssss e nannes s 1.93 1.94 2.14 244 2.43 2.86 3.40 315 3.01 4,55

Distillate fuel oil.. 3.76 2.64 3.48 5.01 3.20 4.82 6.86 397 8.81 9,87

Residual fuel oil . 3.13 1.83 252 3.87 2.27 3.69 544 290 5.33 7.93
Transportation

[ (T47) 1= SO 2.30 242 2.57 281 295 3.30 3.74 371 4.36 4,85

333 242 276 3.60 3.02 a.57 4.66 3.98 5:59 6.60

Ethanol (E85)..............
2.58 2.91 3.02 322 329 339 368 3.73 439 482

Ethanal wholesale price...

Moator gasoline'......... 3.69 2.88 3.48 4.76 3.36 4.61 6.23 417 65.47 8.68

Jet fuel®.... . 3.10 217 298 4.50 272 4,31 6.23 3.47 6.28 8.00

Diesel fuel (distillate fuel oil) 3.95 3.34 4186 571 4,03 5.86 7.M 497 7.84 10.72

Residual fuel oil .........ccoovniviemirieieeeeeens 3.00 1.47 2.1 3.34 1.85 3.12 4.71 2.39 4.60 5.88
Electric power’

Distillate fuel oil..........cccosimmmnnnnnnisenes 3.36 2.42 3.25 4.84 2.97 4.60 6.66 3.73 6.62 .49

Residual fuel oil ......c.occemeniiiecenvisanns 3.10 1.67 2.35 3.68 2.06 3.45 5.23 2.57 507 7.67

Average prices, all sectors®
PrOPENE ..ot ssaninisnisennrarre e enesasanannes 212 216 233 2.60 264 3.03 35 3.32 4.06 4.61

Motor gasaline®...... 3.66 2.88 3.49 4,76 3.36 4.61 6,23 4.17 6.47 8.67
det fusl.................. 3.10 2147 288 4,50 272 4.31 6.23 347 6.28 8.00
Distillate fuel 0il. ... 3.89 317 3.9 5.56 3.85 5.48 7.52 477 7.63 10.48
Residual fuel ofl {nominal dollars per barrel)  128.30 66.54 9365 146.31 83.60 13812 20668 107.31 20247 301.95

Average 3.28 2.56 3.17 4.36 3.06 4.30 5.84 3.85 6.1 8.24

‘Welghted average price delivered to U.S. refiners.

ncludes combined heat and power plants that have a nen-regulatery status, and small on-site generating systems.

IEBS refers 10 a blend of B5 percent ethanol (renewable) and 15 percent motor gasoline (nonrenewable). To address cold staring Issues, the percentage of ethanol varies
seasonally. The annual average ethanol content of 74 percent is used for this forecast.

“Sales weighted-average price for all grades. Inclues Federal, State and local taxes.

Sncludes cnly kerosene type.

*Diesel fue! for on-road use, Includes Federal and State taxes while excluding county and local taxes.

Tincludes electriciy-only and combined heat and power plants that have a reguistory status.

*Weighted averages of end-use fuel prices are desived from the prices in each sector and the corresponding sectoral consumption.

Mote: Data for 2012 are modsd results and may differ from official E|A, data reports.

Sources: 2012 Brent and West Texas Intermediate crude oil spot prices: Thomson Reuters. 2012 average imported crude of cost:  Energy Information Administration
EIA), Monthly Energy Review, DOE/EIA-0035Month Energz Review. 2012 prices for motor gasoline, distillate ail, and jet fuel are based on:  ElA, Pefrofeum Marketing
onthly, DOE/EI 0{2013/08) (Washington, DC, August 01:&‘.' 2012 residential, commenrdial, industrial, and transportation sector petroleum product prices are derived

from: EIA, Form EIA-782A, “Refiners'/Gas Plant Operators' Monthly Petroleum Product Sales Report.” 2012 electric power prices based on: lﬁmﬂu‘y ey Reviaw,
DOE/EIA-0035(2013/09) (Washington, DC, September 2013). 2012 E85 prices derived from monthly prices in the Claan Clties Altematlve Fuel Price Report. 2012 wholesala
athanol prices derived from Bioomberg U.S. average rack price. Projections: ELA, AEQ2014 National Energy Modeling System runs LOWPRICE.D120613A,
REF2014.D102413A, and HIGHPRICE.D120613A.

c1z LS. Energy Information Administration | Annual Energy Outlook 2014



Table Cé6. International petrolenm and other liquids supply, disposition, and prices
{million barrels per day, uniess otherwise noted)

Projections
Supply, disposition, and prices 2012 220 i 240
Low oll Highoil | Low oil Higholi | Low oil High oll
price Refarence pgrlce price Reference price price Reference ‘:_ic
Crude oll spot prices
(2012 dollars per barrel) .
Brent .. 111.65 §8.90 86.57 150.28 71.9C 11889 17360 T480 14146 204.24
West Texas Intermedlate 94.12 66.90 24.57 148.28 6990 11688 171.69 7260 13046 20224
(nominai dollars per barrel)
Brent... 111.85 7764 10837 7498 9484 160,79 24319 11951 23453 35441
West Texas Imermedrate 04,12 75.3¢ 107.11  169.69 92,01 15749 24039 11832 23122 34797
Petroleum and other fiquids consumption’

CECD
United Staies (50 s:ates).....cccceeeeceernn 18.21 16.61 16.23 18.55 19.35 18.62 17.43 19.76 18.42 17.18
United States terrifories......... ROV . C.25 C.34 0.28 c.28 0.35 g.33 £.32 0.39 C.37 £.35
Canada.....cceeeevveveee . 2.26 235 2.24 215 2.38 218 2,13 246 2.30 2.3
Mexice and Chile......... cocercic i 2.51 278 2.7 2.61 3.32 3.08 3.02 4.00 3.63 3.60
QECD El..:!'t:)pez 14.21 14 47 13.85 13.30 15.08 13.64 13.48 15.80 14.32 13.63
cJapan ..., . 475 475 4.50 4.28 4.69 4.29 413 4.49 4.05 3.9¢
South Korea ................... 285 274 276 265 2.7 2.58 258 3.18 2,78 2.68

Austraiiz and New Zealand ...... 1.28 1.22 123 1.18 1.28 7.21 1.19 1.40 1.3C 1.28

Total OECD consumption.............. 4813 48.23  46.82 45.01 49.39 46.37 44.30 51.47 4715 45.22
Nor-CECD

Russfa .. renn 3.2 3.77 3.55 343 4,44 3.81 37z 4.26 3.92 3.85
Cther Eurona and EJrasna .......... " 1.89 2,52 2.32 225 2.88 2.62 2.54 3.45 3.08 3.00
China.......... e ——————— . 10.36 13.80 13.91 13.83 16.49 17.04 17.73 18.78 20.48 2298
India .... . 3.88 4.58 4 50 4.38 6.52 6.1t £.15 2.8¢g 8.33 894
Other Asia®.. ... cecvreere e 5.87 8.14 7.8¢ 771 0.47 8.35 5.28 11.01 11.16 11.36
Midaie East. . 7.67 8.64 8.81 8.54 5.15 9.22 9.22 10.05 10.38 10.74
Afnca.. - 3.47 3.7¢ 3.70 3.6% 416 4.03 3.583 452 4_58 4.54
Brazil ..o 2.83 318 312 2.98 3.50 3.32 3.28 2.88 3.85 384

Other Central and Soirh Amer ca... 277 3.58 3.25 3.16 3085 3.76 3.62 4.38 4.13 4.0C

Total non-OECD consumption ........ 42.94 §2.06 5119 4960 80.26 §9.24 5948 69.20 69.90 73.35
Total congumption.........cmimieeecesscvsesens 83.07 10029 98.01 94,61 109.65 105.81 103.78 12068 17.05 118.57
Petroleum and other liquids preduction
OPECE®
Middle East............cccococemniiiniinnns 25.84 28.62 28.28 23.24 35,30 32.356 27.28 44,28 38.85 32,84
North Africa... . 3.36 3.74 3.19 2.85 3.88 3.43 3.28 4.62 3.96 3.69
West Africa ............... . 4.40 578 4.99 471 648 528 5.15 7.06 5.82 538
South America... . 2.99 3.56 3.10 298 4.13 3.01 298 510 a3 3.24
Total OPEC production ................ 36.59 42.71 39.57 33.88 4887 44.04 3863 61.06 5164 4515
Non-OPEC
OECD
Unitad States (50 states)..................... 10.84 13.83 14.25 15.30 11.73 13.23 14,18 16,63 1242 13.52
Canada. ......c.cccrr i 4.00 518 5.10 B.00 8.15 5.92 7.24 577 6.21 7.81
Wexico and Chile. 2.97 1.93 213 1.92 1.75 2141 1.85 1.88 2.27 2.15
OECD Eurcpe?......... 3.863 3.24 3.26 3.24 2.86 2.78 2.7 3.74 3.83 3.72

0.18 0.18 0.16 0.17 c.20 0.18 0.18 o.21 2.18 0.19
0.57 0.53 C.54 G.52 0.58 0.58 0.55 0.a3 d.e2 0.93

Japan and South Kerea.....
Ausiralia and New Zealand. ..

Total OECD production ...........e.... 22.48 2469 2544 2715 2325 24.78 28.84 2285 2564 2831
Non-OECD

Russia... - 10.40 18.22 10.74 10.76 10.81 11.44 11.41 1C.86 11.68 11.88

Other E.arope and Eurasxa ................. 3.19 3.86 3.73 3.8¢e 4.02 4.44 4.50 3.5¢ 5.44 5.54

L 15 OO . 4.37 4.48 4.e1 4.56 5.51 5.50 5.80 563 5.62 8.43

3.82 3.4 3.63 3.41 3.04 3.20 2.96 3.10 3.31 3.1
1.31 1.19 0.88 1.18 1.07 0.77 1.08 0.95 2.7 0.95
2.34 294 261 285 2.97 2.57 288 3.32 2.91 N
2.49 481 4.00 4.80 7.03 6.35 7.48 6.65 7.03 8.95
Other Central and South America . 2.16 2.23 2.38 2.26 2,32 2.44 232 2.9¢ 3.08 3.00

Total non-OECD production ........ 30.08 33.13 32.98 33.81 38.77 3673 3843 36.97 3975 45.37

Middle East...
Africa .....

Total petroleum and other liquids production 89.15 100.53 97.99 94.84 109.89 105.55 10395 12089 117.03 118.83
OPEC market share {percent) ............cveveeeeeee. 41.0 42.5 40.4 387 45.4 417 372 50.5 44.1 38.0
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Table C6. International petroleum and other liquids supply, disposition, and prices (continued)
(million barrels per day, unless otherwise noted)

Projections
Supply, disposition, and prices 2012 2020 2 2040
Low oll Higholl | Lowoll Higholl | Lowok High oll
price Refarence prics price Reference price price Refersnce price

Selectad world production subtotals:
Petroleum
Crude oil and equivalents®.............cc.eeeeens 75.78 85.10 82.35 79.06 81.71 87.58 85.40 90.82 £6.56 85.06

Tight oil..-e...ceoeee.eee 240 5.28 5.81 6.78 5.79 6.88 7.42 6.04 7.28 9.00
Bitumen’ . 1.94 3.18 3.00 387 4.29 3.95 5.19 399 4.26 5.71
Refinery processing gain®.... 2,37 2.40 2.26 241 2,70 252 2.32 3.00 2.86 252
Liquids from renewable sources 1.34 1.83 1.68 1.91 2.79 2.00 2,52 4,10 248 4.21
Liquids from coal™ ..........cccveeceneee 0.19 0.38 0.40 0.53 0.82 0.81 1156 0.88 1.12 2.78

Liquids from natural gas.............—... 821 1036 1078 1076 1156 1218 1238 1237 1329  13.56
Natural gas plant liquids ... . 905 1006 1046 1047 1124 1184 1207 1205 1283  13.10
Gas-to-liquids™ ............ . 016 0.30 0.31 0.29 0.32 0.35 0.32 0.31 0.35 0.46

Liquids from kerogen™... 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Petroleum production™
OPEC*®
Middie East........c.occovmeeveeeeeeaee 25.74 29.42 28.07 23.06 35.07 3210 27.07 44.06 38.61 3262
§ 3.36 3.74 3.18 295 3.89 3.43 3.25 4.62 3.86 3.69
440 5.76 4.98 4.68 6.42 522 5.12 7.03 5.49 535

2.99 3.56 3.10 2.98 413 3.01 298 510 KRy 3.24

South America ..

Total OPEC production .......coeen 36.50 4248  39.33 33.67 49.62 43.77 3844  60.81 51.37 44.90
Non-OPEC
OECD
United States (50 states).... 10.00 12.68 13.28 14.37 10.75 12.24 13.24 0.64 11.42 12.15
Canada..........coccceeceeeeen 3.97 5.15 5.08 5,97 6.09 5.88 7.18 5,69 6.17 7.73
Mexico and Chile.. 297 1.83 2.13 1.92 1.75 2.1 1.85 1.68 227 2.15
OECD Europz H 3.7 3.02 303 3.00 2.55 2.53 245 3.31 3.35 3.27

017 0.18 0.16 0.18 0.19 0.17 017 0.18 0.18 0.18
0.56 0.52 0.53 0.51 0.54 0.55 0.54 0.81 0.9 0.81
2139 2346 24.21 2593 21.87 23.4% 2555 2132 2430 26.39

Japan and South Korea..
Australia and New Zealand.

Total OECD production .....
Non-OECD
Russia........... 10.40 10.22 10.74 10.76 10.81 11.44 11.41 10.86 11.68 11.98

3,18 3.85 3.73 3.88 4.01 4.44 4.49 3.95 543 5.53
4,32 4,35 477 4.27 4.76 4,82 4.83 4.60 4.72 6.04
3.75 3.29 3.51 3.27 282 299 273 2.85 3.10 2.82
Middle East 1.31 1.18 0.98 1.18 1.07 0.77 1.03 095 0.7 0.95
Africa ...... 213 2.61 2.28 2.61 286 2.22 2.58 3.02 2.66 3.01

Other Europe and Eura:;ual‘I
China .o

(= - 2 2.20 4.19 3.50 4.13 5.88 5.65 6.46 453 6.00 6.78

Other Central and South America. 208 2,15 2.30 218 2.1 2,36 222 274 297 2.84

Total non-QECD production ........ 2335 3185 31.81 3229 3422 3489 3576 3310 3715 3994

Total petroleum production™.. 87.24 97.79 85.34 9190 10571 101.85 99.75 11523 11282 111.23

OPEC markst share (percent) ................ 41.8 434 41.2 36.6 48.9 42.9 38.5 52.8 45,5 40.4

Estimated consumption. Includes both OPEC and non-OPEC consumers in the regional breakdown.

20ECD Europe - Austria, Belgium, Czech Republic, Denmark, Estonia, Finland, France, Germary, Greace, Hungary, Iceland, Ireland, Italy, Luxembourg, the Netherlands,
Norwaty, Poland, Portugsl, Slovakla, Slovenis, Spain, Sweden, Switzerland, Turkey, and the United Kingdom.

*Other Europe and Eurasla = Albania, Anmenla, Azerbaijan, Belarus, Bosnia and Herzegowina, Bulgaria, Croatle, Georgia, Kazakhstan, Kyrgyzstan, Latvia, Lithuania,
Macedonla, Maita, Moldova, Montenegro, Romanla, Serbla, Tajikistan, Turkmenistan, Ukraine, and Uzbekistan.

$QOther Asia = Afghanistan, Bangladesh, Bhutan, Brunei, Cambodia (Kampuchea), Fiji, French Polynesia, Guam, Hong Kong, India (for production), Indonesia, Kiibati, Laocs,
Malaysia, Macau, Maldives, Mongolta, Myanmar (Burma), Nauru, Nepal, New Caledonia, Niue, North Korea, Pakistan, Papua New Guinea, Philippines, Samoa, Singapore,
Sclomon tslands, Sri Lanka, Taiwan, Thailand, Tonga, Vanuatu, and Vietnam.

“OPEC = Organization of the Petroleurn Exporting Countries - Algeria, Angola, Ecuador, iran, Iragy, Kuwait, Libya, Nigeria, Qatar, Saudi Arabia, the United Arab Emirates, and

Val]ezuela.
Includes crude oil, lease condansate, tight ofl (ghale oll}, axira-heavy oll, and bitumen (oil sands).

Tincludes diluted and upgraded/synthatic biiumen {syncrude).

| *The volumetric amount by which total output is greater than input due to the processing of crude oil info products which, in total, have a lower specific gravity than the crude
oil processed.
Includes liquids produced from energy crops.

"“Includes fiquids converted from coal via the Fischer-Tropsch coalHo-liquids process.

“ncludes ilquids converted from natural gas via the Fischer-Tropsch natural-gas-to-liquids process.

Zncludes liquids produced from kerogen {oll shale, not to be confused with tight oll {shale oll)}.

Pincludes produciion of crude oll (including lease condensste, tight ol (shale oll), extra-heavy oll, and bltumen {oil sands}), natural gas piant llquids, refinery gaina, and other
hydr?en and hydrocarbens for refinery feedstocks.

OECD = Onganization for Economic Cooperation and Development.

Note: Ethanol is represented in motor gasoline equivalent bamels. Totals may not equal sum of components due to independent rounding. Data for 2012 are model results
and may differ from official E|A data reports.

Sources: 2012 Brent and West Texas Intermediata crude ol spotprices:  Thomson Reuters, 2012 quantities -n%gmjecﬂons: Energy information Administration (E1A),
AEQ2014 National Energy Modsling System runs LOWPRICE.D120613A, REF2014.0102413A, and HIGHPRICE.D120613A and EIA, Generate World Ol Balance Model.
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Appendix D
Results from side cases

Table D1. Key results for demand sector technology cases

2020 2030
Consumption, emissions, combined heat and 2013 High Best 2013 High Best
povrer capacity and generation a Demand | Referonce Der:lgand %‘:::ﬁ Demand | Reference Demg:nd %"::r:::::
Technology Technology Tachnology Technology Technology Technology
Energy consumption {(quadriflion Btu)
Residential
Liquid fueis and other pelroleum ............ 1.02 0.91 0.89 0.86 0.83 0.79 0.75 0.70 0.66
Natural gas.......c...... 4.26 4.65 4.56 4.33 4.04 463 443 4.06 3.61
Renewabls energy 0.45 0.48 0,46 0.44 0423 Q.50 0.44 0.41 0.38
Eleclricity.... . 4.69 5.00 4.84 4.47 415 5.56 5.21 453 413
Total res|dentia[ ...................... . 10.42 11.04 10.74 10.10 9.45 11.48 10.83 9.70 8.68
Nonmarketed renewables, residential...... 0.04 0.11 0.14 0.15 0.18 0.12 0.19 0.28 0.40
Commercial
Liquid fuels and other petroleum® ............ 0.63 0.68 0.68 0.67 0.67 0.87 0.67 0.65 0.65
Natural gas... 296 3.23 3.23 3.20 3.20 3.32 3.35 334 3.3
Coal .. . 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04
Renewehle energy' 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13
Electricity.... 4,52 477 4.69 4.44 4.31 5.38 5.18 4.49 4.28
Total commerclal ....................... " 8.29 8.86 8.78 8.50 8.35 9.55 9.38 8.66 8.42
Nonmarketed renewables, commercial.... 0.13 0.18 0.18 0.22 0.23 020 024 0.35 0.43
Industrial®
Liquefied petroleum gases and other®...... 2.25 291 280 2.88 2.9 3.07 3.05 3.04 3.07
Distillate fuel oil... . 1.20 1.46 1.40 1.36 1.38 1.54 1.41 1.35 1.39
Petrochemical feedslncks 0.75 1.29 127 1.27 1.28 165 1.62 1.60 1.63
Other petroleum 3.86 4.12 4.00 3.92 399 A4.26 4.02 3,92 4.03
Liguid fuels and olher pelmleum. B.06 9.77 9,56 9.43 9.56 10.53 10.10 8.92 10.12
Natural gas... 8.75 10.41 10.04 10.07 10.04 11.70 10.87 10.88 10.80
Coal ..o 1.48 1.62 1.57 1.54 1.58 1.64 1.52 146 1.57
Renewable energy 2.00 247 2.50 2.54 2.51 272 2.79 294 2.82
[T PR 3.35 4.14 4.04 3.89 4.08 4.57 4.33 4.27 4.47
Total industria 23.63 28.42 21.1M 27.57 21.77 31.17 20.62 29.47 20.88
Transportation
Motor gasoline®........... 16.33 14.98 15.00 14.88 15.00 12.64 12,89 12.54 12.71
of which: E85" 0.01 0.18 0,19 0.20 0.19 0.45 0.45 0.48 0.47
Jotfuel ......cccoeeenns - 3.00 3.08 3.08 3.06 3.08 3.20 3.20 3.16 3.20
Distillate fusl oil .......ccooocvvvev e 5.82 6.70 6.70 6.58 6.63 720 T7.25 7.08 7.32
Other petroleum™ ... 0.77 0.78 0.78 0.77 0.78 0.80 0.80 0.79 0.80
Liquid fuels and other pelmleum . 25.93 25.55 25.55 25.30 2553 23.84 23.94 23.57 24.04
Pipeline fuel natural gas... e 0.73 0.76 0.74 0.72 0.71 0.86 0.82 0.77 0.76
Compressad / llquef Ted natural gas.‘. 0.04 0.08 0.08 0.08 0.08 0.28 0.28 0.21 0.30
Liquid hydrogen ... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00
Electricity.... e - 0.02 0.03 0.03 0.03 0.03 0.04 0.04 0.05 0.04
Total transportauon ......... 26.72 26.42 26.40 26.13 26.26 25.02 25.08 24.59 25.14
Electric power'?
Distillate and residual fuel oil.................... 0.23 D.18 0.18 0.17 0.16 0.19 0.18 017 0.16
Natural gas._.._.......coooeivvmemieee 0.48 9.32 8.00 8.29 8.28 11.35 10.28 8.42 8.54
Steam ceal........ 15.82 17.42 16.95 16.16 15.05 17.81 17.44 16.43 15.11
Nuclear / uranium®, M 8.05 8.15 8.15 B.15 8.15 8.20 8.18 8.15 8.15
Renewable energy™ ........ccworccicecions 459 6.15 6.08 5.88 5.56 7.17 6.68 6.18 6.02
Non-biogenic municipal was 0.23 0.23 0.23 0.23 0.23 0.23 023 0.23 0.23
Net elactricity imports...._.... 0.16 0.11 0.11 0.1 0.1t 0.12 0.12 0.09 0.09
Total electric power. 38.53 41.56 40.70 38.81 37.54 45.07 43.12 39.68 38.30
Total energy consumptlon
Liquid fuels and other petmleum .............. 35.87 37.09 36.86 36.42 36,76 36.02 35.65 35.01 35,63
Natural gas.............. - 26.20 28.45 27.65 26.69 26.35 3214 30,03 27.68 27.31
Steam coal... 17.34 19.08 18.56 17.74 16.67 19.50 19.01 17.863 16,73
Nuclear / uranium™..... 8.05 8.15 8.15 8.15 8.156 8.20 8.18 B.15 8.16
Renewable energy® 717 8.24 9.17 8.81 8.63 1052 10.05 9.86 9.36
Other™ - . . 0.39 0.34 0.34 0.34 0.34 0.35 0.36 0.32 0.32
Total energy consumphon ............... 95.02 102.35 100.73 98.16 96.90 106.74 103.27 98.76 97.50
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2040 Annual Growth 2012-2040 (percent)

" Best Best

2013 Demand! High Demand} Avallable |2013 Demand High Demand| Avaliable

Technology Rafarence Tsdmology Demand | Technology Reference Tgnhnolcgy Demand
Technology Technolegy
0.72 0.66 0.50 0.55 -1.2% -1.5% -1.9% -2.2%
4.54 4.1 375 3.02 0.2% C.C% -0.5% -1.2%
0.50 c42 0.38 023 0.4% -0.3% -0.8% -1.2%
6.1 5.85 4.92 4.38 <.0% 0.7% 80.2% -0.3%
11.91 10.94 8.64 8.26 0.6% 0.2% -0.3% 0.8%
0.13 0.27 c.48 0.79 4.3% 6.9% 9.1% 11.1%
0.68 0.68 0.65 .65 0.25% 0.2% 0.1% 0.1%
3.53 3.88 3.62 3.53 C.6% 0.7% 0.8% 0.7%
0.04 C.04 0.04 0.04 0.0% 0.0% 0.0% 0.0%
G.13 0.13 0.13 013 2.0% 0.0% 0.0% 0.0%
6.27 572 4,71 4.48 12% 0.8% C.2% 0.0%
10.66 10.22 9.24 8.93 0.9% 0.7% 0.4% 0.3%
6.23 G.35 0.59 C.75 2.2% 3.7% 5.6% 6.5%
2.98 2.90 2.88 2,91 1.0% 0.9% 5.9% 0.9%
1.61 1.42 1.36 1.38 1.1% D.6% 0.4% 0.5%
1.85 1.58 1.57 1.60 2.9% 2.7% 2.7% 2.7%
4.53 418 4,08 419 0.6% 0.3% 0.2% 0.3%
10.74 10.10 5.89 1010 1.0% 0.8% C.7% 0.8%
12.47 14.28 11.24 11.27 1.3% 0.9%: G.8% C.S%
1.62 1.44 1.38 1.51 0.3% -1 % -0.3% 0.1%
2.92 3.07 3.32 3.09 1.4% 159 1.8% 1.6%
478 4.34 £.24 4,51 1.3% C.9% 0.8% 1.1%
32.53 30.22 30.08 30.47 1.1% 0.9% 0.9% 0.9%
12.05 12.09 412.57 12.18 -1.1% -1.1% -1t % -1.0%
0.34 0,33 035 0.35 11.9% 11.8% 42.0% 12.1%
3.28 3.28 3.17 3.26 0.3% 0.3% 0.2%. 0.3%
7.51 7.54 7.55 7.63 0.9% 0.8% 0.9% 1.0%
c.82 0.82 0.8¢ t.82 0.2% 0.2% 0.2% 0.2%
23.66 23,73 23.61 23.1 -0.3% -0.3% -0.3% -0.3%
0.89 0.85 0.77 677 0.7% 0.5% C.2% 0.2%
0.79 0.86 0.54 .85 11.0% 11.3% S.5% 11.7%
0.00 0.00 0.00 0.00 .- -- -- --
0.08 0.06 0.07 0.05 3.6% 36% 3.8% 3.6%
25.41 25.50 24.89 25.70 -0.2% 0.2% -0.2% -0.1%
0.26 0.18 ¢.17 .18 3.55% -0.8% -1.1% -1.3%
12.38 11.48 .03 8.24 1.0% 7% -0.1% -0.5%e
t7.75 17.27 16.35 15.05 0.4% 0.3% C.1% -0.2%
9.32 8.4¢9 8.25 8.15 0.5% 0.2% 0.1% 0.0%
9.30 7.44 6.51 6.33 286% 1.7% 1.3% 1.2%
0.23 0.23 £.23 0.23 0.0% 0.0% 0.C% 0.0%
0.14 0.12 0.10 0.10 -0.4% -1.1% -1.6% -1.8%
49.32 45.20 40.69 39.26 0.9% 0.6% 0.2% 0.1%
36.00 35.35 34.91 35.37 2.0% -0.1% -0.1% -3.1%
34.61 32.32 28.08 28.88 1.0% 0.8% 0.4% 0.3%
19.41 18.75 17.77 16.60 0.4% 0.3% 0.1% -0.29%
8.32 8.49 B.25 8.15 0.5% 0.2% G.1% 0.0%
12.86 11.05 10.32 9.88 21% 1.6% 1.3% 1.2%
0.37 0.35 0.33 0.33 -0.1% -0.4% 0.5% -0.6%
112.56 106.31 100.67 99.21 0.6% 0.4% 0.2% 0.2%
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Table D1. Key results for demand sector technology cases (continued)

2020 2030
Consumption, emlesions, combined heat and 2013 High Best 2013 High - Best
2012 9 ig
power capaclty and ganeration Demand | Referonce | Demand m Demand | Refersnce | Demand m::’:
Technology Technology Tochnology Technology Technology Technology
Carhon dioxide emissions
{milllion metric tons)
by sactor
Residantial ...........c.ccooviiveeiec e 285 308 302 288 271 300 288 263 231
Commercial.......c..covvviceiieceeeeee i 206 224 224 222 222 228 230 228 2285
industrial®...... . a37 1,094 1,060 1,054 1,061 1,183 1,107 1,097 1,114
Trensportation.... ... eemscssissssinien 1,812 1,778 1,777 1,759 1,775 1,672 1,877 1,644 1,681
Electrlc power'™...........ooooreormeeeeneseeareres 2,039 2,174 2,112 2,000 1,892 2,318 2,227 2,031 1,811
by fuel

2,254 2,263 2,252 2,226 2,244 2,152 2,136 2,098 2,133
1,366 1,489 1,447 1,396 1,378 1,684 1,572 1,448 1,428
1,657 1,815 1,766 1,688 1,586 1,854 1,807 1,705 1,580

5,290 5,579 5476 5322 5,220 5,702 5,627 6,263 5163

Residential deliverad enargy infensity

{million Btu per household)........coiviemieeencne 81.5 80.5 88.1 82.8 77.5 86.4 81.5 73.0 85.3
Commercial delivered energy intensity
(thousand Btu per square foot).............c..o.. 100.7 89.4 98.5 85.3 937 97.3 95.6 88.2 85.8
Industrial delivered energy intensity
(thousand Btu per 2005 dollan .........ce.cveeeeee 3.84 3.57 3.48 3.46 3.48 3.29 3.1 3.08 3.08
Residentlal sector net summer capacity
{megawatts)
Natural gas.... 0 0 0 0 o 0 0 0 0
Solar photovoltaic 1,583 5,330 6,327 6,867 7,904 5,638 9,364 14,807 22,808
WIRd......ooc e 58 188 590 644 737 186 590 644 737
Residential sector electricity generation
{billion kilowatthours})
Natural gas..........c...ciimmimmnunneee- 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Solar photovoltaic 2.48 8.29 9.96 10.81 1247 8.80 14.92 23.67 36.77
WING........coomcmiimnrnas 0.07 0.28 0.82 0.88 1.00 0.28 0.82 0.89 1.00
Commercial sector net summer capacity
(megawatts)
Natural gas.......ccvoverveieiesmsveminie 1,041 1,638 1,770 2,132 2,177 3,085 4208 5,821 5,858
Solar photovoltaic 3,158 6,205 8,417 6,731 7.566 7170 9,561 12,878 18,279

Wind.........oceen a7 104 109 108 109 160 307 309 303
Commercial sector electricity generation
(billion kilowatthours)

Natural gas..........ccmininiemn e 7.57 11.91 12.87 15.60 15.83 2243 30.58 43,07 43.35
Solar photovoltaic ........ciivninn s 4.88 .53 9.94 10.45 11.80 11.07 15.16 20.63 28.99
WING. it a.12 0.13 0.14 0.14 0,14 0.22 0.43 0.43 0.43

Yinciudes propane, kerosene, and distillate fuel oil.
" llnglu\?v:t. wgod gd for residential heating. Excludes nonmarketed renewable energy consumption for geothermal heat pumps, bulldings photevoltalc syatama, and solar
er heaters,
eJIT|111:-.Iucle3 propane, mator gasoline (including ethanol and ethers), kerosene, distilate fuel oil, and residual fuel ofl.
Yincludes commercial sector consumptlon of wood and wood waste, landfil gas, municipal waste, and other biomass for combined heat and power. Excludes nonmarketed
re| le energy consumption for gecthermal heat pumps, buildings photovoltaic systems, and solar thermal water heafers.
ncludes energy for combined heat and power plants that have a non-regulatory status, and small an-site generating systems.
Yincludes ethane, natural gasoline, and refinery olefins.
7Includes motor gasoline (including ethanol and ethers), residual fuel oll, pefroleum coke, asphalt, road oil, lubricants, stlll gas, and miscellaneous petroleun products.
Includes consumplion of energy produced from hydroelectric, wood and wood waste, municipal waste, and other biomass sources. Exciudes ethancl.
*ncludes ethancl and ethers blended into gasoline.
WEGS refers to a blend of BS percent ethancl (renewable) and 15 percent motor gascline {nonrenewable). To address cold starting issues, the percentage of ethanol varles
seasonally. The annuai average ethanol content of 74 percent is used for this forecast.
Mincludes propane, residusi fuel of, aviation gasofine, and lubricants.
ncjudes consumption of energy by electriclfy-only and combined heat and power plants that have a regulatory status.
These values represent the anergy obtained from uranlum when it is used In Aght water reactors. The total energy content of uranium is much larger, but altemative
processes are requirad to take advantage of it.
“Indudce;y conventional hydroelechric, geothermal, wood and wood waste, biogenic municipal waste, other biomass, wind, photovoltaic, and solar thermal sources. Excludes
net electricity imports.
includes conventional hydroelectric, geothenmal, woad and wood waste, biogenic municipal waste, other biomass, wind, photovoitalc, and solar thermal sources. Excludes
athanel, nat electricity imports, and nonmarketed renewable energy consumption for geothermal heat pumps, buildings photovoltaic systems, and selar thermal water heaters.
Sjncjudes non-biogenic municipal waste, liquid hydrogen, and net electricity Imports.
"This Includes n diox/de from intematicnal bunker fuels, both civillan and military, which are excludsd from the accounting of carbon dioxide emissions under the United
Nations convention. From 1980 threugh 2012, international bunker fuels accounted for 80 to 128 million metric ions annually.
Bjncludes emissions from geothermal power and emisslons from non-blogenic municipal waste.
Biu = British thermal unlt.
--= Not applicable.
Note; Totais may not equal sum of components due to independent rounding.  Data for 2012 are model results and may differ from official EIA data re&oﬂs.
Source; U.S. Energy Information Administration, AEO2014 National Energy Modeling System, rune FROZTECH.D121813A, REF2014.D102413A, HKSHTECH.D1218134,

and BESTTECH.D121813A.
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2040 Annual Growth 2012-2040 (percent)
Best Best
2013 Demand High Demand{ Availabie (2013 Demand High Demand| Availabla
Tethnelogy fafersncs Technoiogy | Demand | Technology Siatiranca Technology | Demand
Technelogy Technology
288 268 240 197 -0.1% -0.4% 0.7% -t.4%
240 246 246 242 0.5% 0.8% 0.6% C.6%
1,235 1.123 1,110 i.128 1.0% £.6% C.8% 0.7%
1.685 1691 1,660 1.763 -0.3% -0.2% -1.3% -0.2%
2381 2.274 2,057 1,941 0.5% 0.4% 0.0% -0.2%
2,145 2113 2.080 2,113 -0.2% -0.2% -0.3% -0.2%
1.811 1.694 1.523 1,812 1.0% 0.8% 0.4% 0.4%
1,842 1.780 1.687 1.576 0.4% 0.8% 2.1% -5.2%
12 12 12 12 0.0% 0.0% 0.0% 0.0%
5,810 5,599 5,313 5,213 0.3% 0.2% 0.0% 0.1%
833 76.5 67.4 57.7 -0.3% 0.6% -1 1% -1.6%
97.8 93.9 a4.8 B2.0 -C.1% -0.3% -0.6% -0.7%
2.8 275 27 273 -0.9% -1.2% -1.2% -1.2%
1 1 1 1 -- -- -- --
6.283 14,366 27,180 47,373 51% 8.3% 10.8% 13.0%
186 610 667 794 4.4% 8.9% 9.3% 10.0%
0.00 0.00 0.00 0.00 -- -- -- --
9.82 23.12 43.67 75.94 5.0% 8.3% 15.8% 13.0%
0.26 0.85 0.52 1.09 4.6% 9.1% 9.4% 12.0%
5,681 8752 14,094 13,792 68.3% 8.3% 8.7% 5.6%
9,341 15,094 23,123 33,742 4.0% 5.7% T.4% 8.8%
396 814 G644 1,114 5.2% 7.5% 8.5% 1%
41.40 70.94 102.53 100.33 6.3% 8.3% 9.7% 9.6%
14.54 2433 36.8¢ 53.91 4.0% 5.9% 7.5% 9.0%
0.58 1.16 1.34 1.57 5.68% 8.3% 8.9% 9.5%
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Table D2. Key results for policy extension cases

Consumption, emlssiens, electricity generating capacity a8 29 a4
) ns, ele ing
and generation, and prices w2 iRefsrem:an Sunset, E;:fl];ld:: ,Refennu Ne Sunset E;;ﬁ:f;d Referance [No Sunset m;:d
Energy consumption {quadrillion Btu)
Residential
Liquid fusls and other ;:»etmlaum1 1.02 0.89 0.83 0.88 0.75 0.75 0.75 0.66 0.66 0.65
Natural gas........ocmeniimsmns 4.28 4.56 4.52 4.54 4.43 4.34 4.24 4,21 4.07 3.80
Renewable enargy®. 0.45 0.46 0.46 0.46 0.44 0.44 0.44 0.42 0.41 0.41
Electricity... 489 4.84 4.79 4.79 821 5.02 4.80 5.65 5.36 4.96
Total reside 1042 1074 1065 1067 10.83 1056 10.22 1094 1050 9.91
Commercial
Liquid fusls and other petroleum 0.63 0.68 0.68 0.68 0.67 0.67 0.67 0.68 0.68 0.67
Natural gas... 2.96 .23 3.23 3.22 3.35 3.38 3.35 365 372 3.65
Coal .. 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 c.04 0.04
Renewable anargy‘ 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13
Electricity... . 4.52 4.68 4.69 4.88 5.18 5.18 5.10 572 5.69 5.62
Total commerclal 8.29 8.78 8.78 8.76 9.38 9.39 9.29 1022 1027 10.11
Industrial®
Liquid fuels and other petmleum 8.08 9.56 9.56 955 1010 1013 1008 1010 1015 8.84
Natural gas... a.75 10.04 10.03 10.05 10.87 10.94 10.83 11.28 11.42 11.36
Coal .. 1.48 1.57 1.56 1.56 1.52 1.53 1.53 1.44 1.46 1.46
Renewab!e energy 2.00 2.50 2.50 2.49 2.79 2.81 2.80 3.07 3.08 3.07
Electricity.... 3.35 4.04 4.04 4.03 4.33 4.35 4.35 4.34 4.38 4,37
Total Industrlal 2383 2771 2768 2768 29.62 29.76 2988 3022 3049 3019
Transportation
Liquid fuels and other petroleum' 2593 25.55 25.54 25.51 23.94 23.96 23.56 23.73 23.80 22.33
Pipeline fusl nafural gas... e ———— 0.73 0.74 0.74 0.75 0.82 0.81 0.80 0.85 0.80 0.80
Compressed / Ilqueﬁed natural gas. 0.04 0.08 0.08 o.o8 0.28 0.28 0.26 0.8 0.91 0.94
Liquid hydrogen ... . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Electricity.....ccunnin 0.02 Q.03 0.03 0.03 0.04 0.04 0.05 0.06 0.06 0.12
Total transportation 2672 2640 2640 2627 2508 2510 2468 2550 2558 24.19
Electric power®
Distillate and residual fuel Oil................cociniiienns 0.23 0.18 0.18 0.18 0.18 0.18 0.18 0.19 0.18 0,18
Naturalgas.......cccooeeeceees 9.46 9.00 9.26 9.26 10.28 a.76 9.54 11.48 811 8.88
Steam coal.......... 15.82 16.895 16.77 16.75 17.44 17.23 17.10 17.27 17.13 16.99
Nuclear / uranium™ 8.05 8.15 B8.15 8.15 8.18 8.15 8.15 B.48 B.15 8.16
Renewable ensrgy 4.58 6.08 573 571 B.88 7.21 6.86 744 10.62 9.81
Non-biogehic municipal waste 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23
Net electricity imporis.......ccceecc e 0.16 0.11 0.1 0.1 0.12 0.1 0.10 0.12 0.11 0.10
Total electric power. 3853 4070 4043 4037 4312 4288 4215 4520 4553 4434
Total energy consumption
Liquid fuets and other petroleum........ 35.87 36.86 36.84 36.80 35.65 35.70 35.21 3535 3547 33.76
Natural gas.....cco....ocvimeannns 26.20 27.65 27.87 27.89 30.03 29.52 29.12 3232 30.03 29.51
Steam coal.......... 17.34 18.56 18.38 18.35 18.01 18.81 18.67 18.75 18.63 18.49
Nuclear / uranium™ 8.05 8.15 8.15 8.15 818  8.15 8.15 8.49 8.15 8.16
Renewable energy'12 7.17 9.17 B.81 8.79 10.05 10.59 10.23 11.05 14.25 13.42
Other™ .. 0.39 0.34 0.34 0.34 035 0.34 0.33 0.35 0.34 0.33
Toml energy consumptlon .......................... 95.02 100.73 100.39 100.32 103.27 10311 101.72 106.31 10688 103.67
Carbon dioxide emiasions
{million mefric tons)
by sector
Residential .............cccooiiiiv e 285 ao2 300 301 286 281 275 268 260 250
Commergial .. 206 224 224 223 230 21 229 2486 250 245
Industrial®.. 937 1,080 1,058 1,060 1107 1,113 1,108 1,123 1,134 1,116
Transportation.. 1,812 1,777 1,778 1,775 1,677 1,676 1,648 1,691 1,694 1,685
Electric power’ 2,039 2,112 2,109 2,106 2,227 2,179 2,155 2,27 2,132 2,107
by fuel
Pstroleum™...... 2254 2252 2,249 2249 2138 2135 2,104 2,113 2M7 2,001
Nafural gas... 1,366 1,447 1459 1,460 1,572 1,545 1524 1,684 1573 1545
1,657 1,766 1,748 1,746 1,807 1,788 1,775 1,780 1,768 1,755
12 12 12 12 12 12 12 12 12 12
5,290 5,476 5,468 5,466 5,527 5,480 5,415 5,599 5,469 5,313
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Table D2. Key results for policy extension cases (continued)

C pti |58 electriclty generati city 2020 2030 2040
onsumption, emlssions, clty generating capa 2012

and generation, and prices Extended 1 Extended Extended
g P Reference |No Sunset Policigs Refarence |No Surset Policles Reference (No Sunset Pollcles
Elactricity generating capacity (gigawatts)........ 1,066 1,069 1,056 1,053 1,168 1,184 1,156 1,316 1,414 1,350
Electric power Secior ... e, 1,032 1,022 1,000 998 1,105 1,084 1,055 1.225 1,252 1,198
[0 OO 307 28§ 255 253 258 254 252 258 254 252
Cil and ratura! gas steam: . 100 86 84 82 72 70 65 70 87 B2

212 231 23 233 286 262 281 342 287 284
140 150 148 147 184 173 164 224 208 186

Combined-cycle.......cccomvvnmmerererreenn oo
Combustion turbine / diesel................

Nuclear / uranium........... 102 98 98 98 98 a8 95 102 98 =]
Pumped storage...... 22 2z 22 22 22 22 22 22 22 22
Renewable sources. 149 174 161 161 180 203 191 201 321 292

of which: Solar.. 3 10 g 9 10 18 17 18 66 58

of which: Wind.. 59 76 62 62 78 50 82 85 158 138
Distributed generation.............. S F3 4 1 5 3 2 9 5 4
Residential and commercial secfors . 7 16 25 25 25 60 80 41 103 103
of which: Natural gas.... 1 2 2 2 4 5 4 10 10 10

of which: Solar pholovoliaic 5 13 21 2 16 49 49 28 81 81

of which: Wind...........cc.o... 0 1 % 2 1 5 5 i 11 bR
Industrial sector® ............ 27 at 32 32 36 40 44 45 48 49

of which: Natural gas.......c.cc..o.ccooeevererecnnnnn 15 17 18 18 23 25 25 25 32 32
Cumuiative capacity additions (gigawatts) ........ 0 87 80 81 201 224 203 351 458 401
Cumulative capaclity retirements (glgawatts)..... 4] 78 85 89 94 101 108 97 105 111

Generation by fuel {billion kilowatthours)...
Eiactric power SBCIOM ..o e

4,054 4402 4400 4,399 4815 4819 4742 5219 5243 5116
3830 4183 4175 4173 4540 4475 4400 4844 4755 4828

COBl e e e *.485 1,832 1,616 1.614 1.678 1,860 1.647 1667 1.849 t.837
Petrcleum... 20 16 16 18 16 18 8 18 18 18
Natura! gas..... 1,133 1,185 1,189 <191 1,391 1.288 1,266 1605 1,231 1,198
NUCIEaT ! UraniUmM... e e e v 789 778 778 77 782 T7e 778 811 778 779
Pumped storege / other......ccervee v e, g 3 3 3 3 3 3 3 3 3
Renewable sources......... 463 607 571 5B8 668 723 87 742 1,072 892

of which: VWeod and other bicmass ... ... ok 37 43 42 ] 6C 55 72 64 65

of which: Salar....... 4 18 17 17 20 40 35 k-] 147 128
ofwhich. Wina.., 142 218 172 172 219 258 223 248 480 417
Distributed generation .. o 1 1 1 2 2 2 4 3 2
Residentia! and commercial sectors ................ 26 38 52 53 66 123 123 t25 225 222
of which: Naturzalgas.............. 8 13 13 13 31 33 33 71 75 73
of which. Solar ohotevaitaic. ..o 7 23 33 33 30 79 79 47 128 128
ofwhich: Wing.........cccoceiie e 0 1 2 2 1 7 7 2 15 15
Industrial sector® ........ 145 171 72 173 208 296 218 251 265 266
of which: Nalurai §85. ..o, 1] £8 101 102 128 135 137 160 174 175

Delivered natural gas prices
(2012 doliars per thousand cubic feet)

Residential....... ............. 10.88 11.85 11.89 11.98 13.80 13.65 *3.62 16.32 15.62 15,77
Commaerziai 8.29 .70 5.73 8.83 1144 1128 1111 13.37 1265 12.58
INGUSEIRIE e 3.85 5.8z 5.54 6.06 7.14 6.96 5.81 a.78 8.28 8.23
Eleciric po.rer’ 3.51 5.79 5.21 5.32 5.64 6,43 6.27 8.34 770 7.65
Average electricity price
{2012 cants per kiiowat0ur.. e e, 9.8 151 10.1 10.1 10.4 10.3 1C.2 11.1 10.7 0.6

Yncludes propane, kerosene, and distitate furel oll. 7

incl!udea wood used for resldential healing. Excludes nonmarketed renewetle energy consumption for geathermal heat pumps, buildings pheotovolaic systems, and solar
thermal water hearers

“includes propare, motor gasolre (ncluding ethanal and ethers}, kerosene, distiliate fuel cii, and residual fue! ofl.

“Includes commercial sector consumption of wood and wood waste, landPll gas. municipa! vraste an other biomass for combined heat and power. Exciudes nonmarketed
reneviahie energy consumption for gecthermal heat pumps, buildings photovoitaic systems, and solar thermal water heaters,

“Incluces energy for combined heat and power plants that have a nen-regulatory status, and small en-site generating systems.

flnciudes motar gassiine (ncluding ethane! and ethers), residual fuel oil, petro'éum coke. asphalt, road oil. lubricants, stlii pas, ard miscellaneous patroleum products.

‘includes consumption of enargy produced from hydroelectric, wood and wood waste, municipal waste, and other blomass sources. Excludes ethanol.

"inclugas progane, metor gasoline, ethanol and ethers, jef fuel. distihate fuel oil, residual fue! okt. aviation gascline, and luoricants.

f:ncmdes consumption of energy oy eieckicity-enly ana comblned heat and power plants that have a reguiatory stas. .

“These values *epresent the energy obtained from uranium when 1! [s usez in figh! water reactors. The total energy content of uranium is much larger, but altemative
processes are required to take advartage cfit.

"includes conventienal hydrosiectriz, geothermal, wood and weod waste, biogenic municipal vraste, other biomass, wind, photovoltale, arc solar thermai sources.

*Yncludes conventional hydroslectris, geothermal, wood and vwood waste, bicgenic municipal waste, other biomass. wing, photavolaic, and solar therma: sources, Excludes
ethanoi, net elactricity imparts, and nonmarketed renewabie energy consumption for gecihermal heat purnps, buildings photovoltaic systerms. and solar thermal water heaters,

;’Indudaa non-hiogenic municipal waste, liquid hygrogen. and net electricity imports.
"*This Inciudes carban dicxide fram international bunier fueis, both civilian and mifitary. which are excluded from the accounting of carbon diexide emisslons under the United
Natlons convention. From 1990 through 2012, international bunker fuels accounted for 8C to %28 miflion mekic tons annually.

*tncludes emissions from gecthermal power and emissions from non-biogenic municipal waste.

Btu = Brifish themas unit.

- - = Not applcable.

Note: Totals may not equal sum of components due to independent rounding. Data for 2012 are modet resu!ts and m differ from offic'al ElA dala reports.

Source: U.S. Enegy Information Administration, AEQ2014 Natonal Energy Modeiing System, rmuns REF2014.0102473A, NOSUNSET.D121743A. and
EXTENDED.D222814A.
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Table D3. Key results for accelerated power plant retirement and nuclear plant cases
(gigawatts, unless otherwise noted)

2040
Net summer capacity, generation, 2012 Accelorated | Accelerated Anc:allarat:d
emisslons, and fuel pricos High Nucloar | Reference Coal Nuiclear Nuclear | Low Nuclear
Retirements | Relirements Refirements
Capacity
[T T - T 306.6 258.3 258.4 188.8 260.0 204.7 2398.1
Qil and natural gas steam .. 100.4 70.5 69.6 853 674 84,7 75.2
Combined CYEIE .......crr v 211.9 331.5 3422 383.9 373.7 406.9 408.1
Gombustion turbine / digsel .............cocmireeniininnin 139.8 221.8 223.7 2211 2235 220.7 2294
Nuglear / uranium............ 102.1 119.7 102.0 104.1 60.4 80.4 25.2
Pumped storage... 22.4 22.4 224 224 224 224 22.4
Fuel calls.............. 0.0 0.1 0.1 0.1 0.1 0.1 0.1
Renewable sources . 148.9 199.4 200.5 202.1 2139 2116 200.8
Distributed generation..... 0.0 9.1 8.9 6.0 8.9 55 12.6
Combined heat and power'..........cvvereeorceconreanne 33.8 B86.4 87.7 85.3 89.8 97.5 152.5
Total 1,065.8 1,319.4 1,315.6 1,298.1 1,318.8 1,284.4 1,363.3
Cumulative additions
Coal steam.........ccccveeinians 0.0 26 26 2.5 42 25 2.5
Qil and natural gas steam .. 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Combined cycle ................. 0.0 118.9 130.6 172.3 162.1 185.3 194.5
Combustion turbine / diesel .............cccoemveeieminerne 0.0 91.4 93.2 90.8 93.1 90.6 99.0
Nuclear / uranium..........c.coereeeeeecrcisesessms e 0.0 16.4 8.7 11.8 55 55 55
Pumped storage... 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Fuel cells.............. 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ranewable sources . 0.0 514 525 54.1 66.8 63.5 52.8
Distributed generation..... 0.0 9.1 8.9 6.0 8.9 5.5 128
Combined heat and power1 0.0 52.6 53.9 61.5 56.0 63.8 118.7
Total 0.0 3435 3515 389.1 395.8 426.8 485.6
Cumulative retirements 0.0 95.9 6.7 160.8 136.8 183.2 183.2
Generation by fuel (billion kilowatthours)
L4 O, 1,499 1,659 1,661 1,118 1,672 1,178 1,504
Petroleum 20 16 18 14 186 15 16
Natural gas 1,133 1,493 1,606 1,922 1,834 2,114 2,413
Nuclear f uranium.........cov vt 769 951 811 827 483 483 201
Pumped storage / other .. -] 3 3 3 3 3 3
Renewable sources .... 4563 738 743 B20 782 849 727
Distributed generation..... 0 4 4 3 5 3 34
Combined heat and power ... 165 3an 375 404 353 412 505
Total 4,054 5,238 5,218 5,111 5178 5,056 5,404
Carbon dioxide emissions by the electric
power sector (million metric tons)
POErOIBUM .o cvvevecer e e et e e e e 19 14 14 13 14 13 14
484 570 608 714 684 780 914
1,514 1,635 1,637 1,082 1,646 1,142 1,479
12 12 12 12 12 12 12
Total 2,039 2,231 2,27 1,821 2,356 1,946 2,418
Prices to the electric power sector®
{2012 dollars per million Biu)
Petroleum ... 2146 24.25 24,30 2383 24.28 23.91 21.23
Natural gas 3.44 7.87 8.16 8.80 8.57 9.03 5.43
L= < P 2.39 3.18 3.19 514 3.20 5.20 3.01
Average electricity price
(2012 cents per kilowatthour) ...........ceeuun S 9.8 11.0 11.1 12.0 11.5 12,6 9.9

‘YIncludes combined heat and pawe‘rlanm and electricity-only plants in commercial and industrial sectors that have a non-regulatory status. Indudes 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. Excludes off-grid
phatovoltales and other generators not connected to the distribution or transmission systems.

?Includes electricity-only and combined heat and power plants that have a regula#:a{ slatus,

3ncludes emissiona from geothenmal power and nonbiogenic emissions from municipal solid waste.

Btu = British thermal unit.

Note: Totals may not equal sum of components due to independent rounding. Data for 2012 are model results and may differ from officlal EIA data reports.

Source; U.S. Energy Information Administration, AEQ2014 National Energy Medeling System runs HINUC14,0120313A, REF2014.D102413A, HCCST OM.DD12314A,
LOWNUC14.D0012314B, HCLONUG.DO12314A, and ALTLOWNUC14.D012314C.
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Table D4. Key results for renewable technology case

2020 2030 2040
Capacity, generation, and emissions 2012 Low Renewable Low Renewable Low Renewable
Reference Technology Reference Technology Rsference Technology
Cost Cost Cost
Net summer capacity (gigawatls)

Electric power sector’
Conventional hydropower.................... 78.10 78.41 79.55 79.76 80.50 80.35 82.00
Geothermal®.... S 2.58 4.02 4.28 6.58 6.66 8.80 8.07
Municipal waste® .. 3.57 3.63 363 383 3.63 3.63 3.63
Wood and other btomass 270 3.14 3.14 314 3.26 3.46 4.56
Solar thermall... 0.48 173 173 1.73 1.73 173 1.73
Salar photavoltalc' ............. 249 7.0 14.63 8.62 20.83 17.07 56.34
Wind... . 59.01 75.59 727 76.12 82.63 85.48 119.92
Total 148.92 174.43 184.23 175.56 199.24 200.52 277.28

End-use sector®
Conventional hydropower ...........c..cueee 0.29 0.29 0.29 0.29 0.29 0.28 0.29
Geothermal ... 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Municipal waste” .......... 0.47 0.47 047 0.47 0.47 047 047
Wood and other biomass. 489 6.27 6.92 7.95 92.86 9.62 13.35
Solar photovoltaic®........ . 4.7 12.75 13.89 18.93 25.65 20.47 43.27
WING. ..ot iarmncmerrimnesene s sess s rnies s ses 0.15 0.70 121 .90 1.70 1.42 3.38
Total 10.51 2048 22,77 28.53 3797 41.26 60.75
Generation (billion kllowatﬂ'lours)

Electric power sector’
Coal .. 1,498 1,632 1,602 1,678 1,656 1,661 1,644
Petroleum " 20 16 16 16 16 16 17
Natural gas ........ccecvemreeerersieree e 1,133 1,155 1,132 1,391 1,337 1,605 1,405
Total fossil 2,651 2,803 2,750 3,085 3,008 3,282 3,086
Conventional hydropower.............cccou 273.88 287.67 293.48 29435 297.83 297.34 303.30
Geothermal ............... 15.56 28.24 30.24 49.04 49.86 67.26 69.62
Municipal waste® ........... 16.79 19.05 1867 18.15 18.53 19.21 19.12
Wood and other biomass’ 11.04 36.71 63.30 67.50 85.07 72.22 93.42
Dedicated plants........... 9.84 15.31 15.86 16.17 17.43 18.89 27.03
Cofiing ..o 1.20 2140 47.44 51.33 67.64 53.22 66.39
Solar thermal...... 0.90 3.52 3.52 3.53 3.53 3.53 3.53
Solar photovoltaic™. 3.25 14.54 30.06 16.07 44.82 36.24 128.36
Wind... ceen . 141.87 217.53 223.15 219.06 237.99 248.02 354.74
To'tal rerlswahla ............................... 463.29 B807.26 662.52 B667.71 737.62 742.82 972.09

End-use sel:tor'

12 128 128 175 173 247 247
1.38 1.38 1.38 1.38 1.38 1.38 1.38
0.00 0.00 0.00 0.00 0.00 0.00 0.00
" 3.65 3.63 363 3.63 3.63 3.63 3.63
Wood and other biomass...............cveeee 26.53 34.10 37.75 43.75 54.79 53.50 7517
Solar photovoltaich.........oreercireceea. 7.35 19.91 21.75 30.09 40.94 47.46 69.49
Wind... 0.20 96 1.62 1.25 233 2.01 4.67
Total renewabla 39.11 59.98 66.13 80.10 103.07 107.89 154.34
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Tabie D4. Key results for renewable technology case {continued)

2020 2030 2040
Capazcity, generation, and emissions 2012 Low Renewable Low Renewable Low Renewable
. Raferance Tachnology Reference Tachnoiogy Reference Technolagy
Cost Cost Cast
Carbon dioxide emissions by the electric
power sector {million metric tons)'

Coal............ 1.514 1,609 1,580 1.656 1.634 1.637 1.621
Pefroleum. 19 13 13 14 14 14 14
Natural gas.. 494 478 469 545 530 608 541
Other®... 1z 12 1 12 12 12 12
Total .. 2,039 2,112 2,073 2,227 2,189 2,271 2,188

‘Includes electricity-only and combined heat and power plants that have a regulatory status.

Zincludes both hydrothermal rescurces Shot wafer and steam} and near-field enhanced geothermal systems (EGS). Nearfield EGS potential occurs on known hydrothermal
sitas, however this potential requires the additien of extemal fluids for electricity generation and ie only available after 2025,

*Includes all municipal waste, landfl gas, and municipal sewage sludge. Incremental growth |s assumed to be for landfili gas facillies. Al municipal waste is included,
athpugh a portien of the municipal waste stream contalns petroleum-derived plastics and other non-renewable sources.

*Facilities co-firing biomass and enal are ciassifled as coai.

“Does nof include off-grid photovoltales (PV). Based on annual PV shipments from 1889 through 2012, EiA estimates that as much as 274 megawatts of remote electricity
generation PV applications {Le., off-grid power systems) were in service In 2012, plus an additional 573 megawatts in communications, transportaiicn, and assorted other
ner-grid-connecied, specialized applications. See U.S. Energy information Administration, Annesal Energy Review 2011, DOE/EIA-0384(2011) (Washington, DC, September
2012), ¥able 10.€ (annual PV shipments, 1989-2010), and Table 12 (L.S. Bhalovoltic medule shipments by end use, sector, and type) in U.S. Enargg Infarmation Administration,
Solar Photovolteic CeffModule Shipments Reporf, 2011 (Washington, DC, September 2012) and U.S. Energy Information Administration, Solar Photovoltaic Cei/Module
Shipments Report, 2012 (Washington, DC, Decernber 2013). The approach used fo develop the estimate, based on shipment daia, provides an upper estimate of the size of the
PV stack, including both grid-based and off-grid PV. It will overestimate the size of the stock, because shipments include a substantlal number of units that are exported, and each
year some of the PV units installed earfier will be retired from service or abandoned. .

®includes combined heat and power planis and electricity-only plants in the commercial and industrial sectors that have a non-regulatory status. Includes small on-site
generating systems in the residential, commercial, and industrial sectors used primarlly for own-use generation, but which may aigo sell some power to the grid. Excludes off-grid
Photowoitaics and other generators not connected to the distribution or transmission systems.

‘Includes municipal waste, landfill gas, and municipal sewage sludge. All municipal waste is included, although a portion of the municlpal waste stream contains
petroleur-derived plastics and other non-renewable sources.

Fincludes biagenie municipal waste, landfill gas, and municipal sewage sludge. Incremental growth is assumed to be for landflii gas facilities. Only biogenic municipal waste
isincluded. The U.S. Energy Information Administration estimates that in 2012 approximately 7 billion kilowatthours of elsctricity were generated from a municipal waste stream
containing petroleum-deri plastics and ofher non-renewable scurces. See U.S. Energy Information Administration, Methodology for Affocating Municipal Solld Wasts to

i ic and Non-Biogenic Enengy (Washington, DG, May 2007).
Includes emissions from geothermal power and nonbiogenic emissions from municipal solid waste,
Note: Tolals may not equal sum of components due to independent reunding. Data for 2012 are model results and may dlffer from official E1A data reports.
Source: U.S. Energy Information Administration, AEO2014 National Energy Modeling System runs REF2014.D10241 , and LCR_2014.D120813A.
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Table ©5. Key results for enviornmental cases

2030 ) - 2040
Net summer capaclty, generation, emissions, High cil | #HG10 ) Hiah o1 | EHE10
fusl prices, and coal production W2 | starance| GHG10 | GHGZ5 | and Gas andLOW zeterenca| GHG10 | GHG25 s el
Resource Prices Resource Prices
Capacity (gigawatis)
Coal steam... s 306.6 25B4 2084 526 2438 1632 2584 176.7 191 2438 1274
Qil and natural gas steam 100.4 721 64.8 424 81.2 65.9 6086 55.2 31.2 79.8 60.4
Combined cycle ... 211.9 2856 3134 3816 2944 3726 3422 3654 4207 3823 4775
Combustion turblne I dlese I 139.8 1840 1788 1858 2024 1911 2237 2061 1794 2412 2184
Nuclear / uranium............. 102.1 98.2 1013 1421 97.8 97.6 1020 1418 2316 978 1110
Pumped storage....... 224 224 24 224 22.4 224 224 224 224 224 224
Renewable sources ..... 1480 1796 2005 3126 1701 1835 2005 279.8 3631 1774 2275
Distributed generation...... " 0.0 48 1.5 0.3 7.6 24 8.9 29 0.3 17.8 4.8
Combined heat and power..........ccoeeeeee. 338 634 671 755 64.0 676 877 964 1093 86.9 952
Total 1,085.8 1,168.2 1,1584 1,2152 1,183.7 1,166.5 1,31566 1,346.6 1,377.3 1,349.5 1,3444
Cumulative additions (gigawatts}
Coal SteaM.... e e e 0.0 25 25 25 25 25 26 25 25 25 25
Combined cydle ............... 0.0 740 1018 1700 g28 1608 1306 1538 2091 1707 26589
‘Combustion turbine / diesel. 0.0 53.0 48.3 50.8 70.7 60.1 93.2 772 752 1100 28.2
Nugclear / uranium............. 0.0 5.8 9.0 49.8 55 5.5 a7 494 1383 5.5 18.7
Renewable sources .. 0.0 3186 525 1646 221 35.5 525 131.8 2151 29.4 79.5
Distributed generation............cviierirenns 0.0 486 15 0.3 7.6 24 8.9 29 0.3 17.8 4.8
Combined heat and power™..........covvevvveeene. 0.0 20.7 334 M7 30.2 338 53.9 626 75.6 §53.2 61.4
Total 0.0 2011 2490 4886 2214 3008 3515 4802 7IT.2 3891 5208
Cumulative refirements (gigawatts)............ 0.0 938 1514 3341 985 195.2 967 1945 4006 1004 2373
Generation by fuel (billion kllowatthours)
CORl e 1,488 1,678 1,266 241 1,544 834 1,661 264 48 1,445 460
Petroleum 20 16 15 10 16 13 16 14 9 16 12
Natural gas. 1,133 1,381 1,531 1,780 1647 2148 1605 1489 1405 2108 2623
Nugclear / uranium......... 769 782 802 1,114 779 779 811 1,116 1,819 779 a79
Pumped storage / other ... 6 3 3 3 3 3 3 3 3 3 3
Renewable SOUMCES ..o urncviesieieniceens 463 668 7594 1,044 631 7 743 1,074 1,185 672 847
Distributed generation...... 0 2 1 [} 22 1 4 1 1] 48 2
Combined heat and power ............ccocvmemans 165 276 287 313 2383 2095 37s 400 432 385 41
Total 4054 4815 4,688 4505 4,924 4791 5219 5060 4,902 5456 5,237
Retrofits (gigawatts)
Scrubber ... remeeeemeseterenet e racaeanas 000 3109 2325 2284 2871 2303 3199 2325 2294 2871 Z3.03
Nitrogen omde oontrols
Combustion... 0.00 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78
Selective catalyhc reductlon
post-combustion.... 0.00 10533 1111 1171 1028 1025 1033 1187 1171 1028 1088
Selective non-catalyhc reductlon
post-combustion.... 0.00 3.04 3.04 304 3.04 304 3.04 4.49 3.04 3.04 3.78
Emissions by the electric power sector’
Sulfur dioxide {million short tons) ................ 3.34 1.58 1.09 0.24 1.37 0.87 1.81 0.84 0.03 1.32 0.38
Nitrogen oxides (million short fons)... 1.68 1.59 1.16 0.37 1.44 0.78 1.60 0.94 0.24 1.39 0.55
Mercury {short tons}.....coceeeveccccccsnannn. 2635 6.69 4.90 1.16 B.07 3.24 6.81 3.90 0.28 5.91 1.80
Carbon dioxide emissions
{million metric tons}
by sector
Residential ..............cooemmnrnnrinrrececenens 286 282 277 291 288 268 264 257 277 27
Commerdal......... 230 224 219 239 234 245 240 233 263 254
Industrial® .......... {107 1086 1,073 1,151 1,121 1,123 1,102 1078 1,206 1,171
Transportation.. 1677 1847 1606 1,723 1886 1691 1651 1604 1767 1714
Electric power 2227 1,810 826 2201 1620 2271 1,446 419 2254 1,372
by fuel
Pefroleum® .............. 2136 2,084 2040 2182 2141 2113 2,080 2000 2208 2,143
Natural gas... 1672 1589 1,692 1,730 1,851 1694 1,595 1412 1,881 2088
Coal... 1807 1,354 358 1,871 944 1,780 1,036 168 1,565 562
Other®.... 12 12 12 12 12 12 12 12 12 12
Total carbon dloxlde emissions 5527 5,049 4,001 5605 4,949 5599 4,703 3,591 5767 4,782
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Table DS, Key results for enviornmental cases (continued)

2030 ) 2040

Net summer capacity, generation, emissions, 2042 High O G:f_;?” High Gil Ggm
fusl prices, and coal production Reference] GHE10 | GHG25 | and Gas | ™" ™Y |Reference| GHG10 | GHG25 | and Gas | ™"
Resource Gas Resource G_as
Prices Prices
Energy consumption
{quadriilion Btu)
Liquid fuels and other petroieum® .............. 3587 3665 3507 3428 3659 3587 3535 3457 3372 4790 3816
Natural gas.......cc.. oo ccvinimciinne. 26200 30.03 3056  31.88 3302 3553 3232 3107 3036 37.86  35.93
Coal" ..o 17,34 1801 1450 385 17.57 1007 1875  11.41 196 1648 615
Nuclear / uranium®, 805 818 B43 1186 815 815 B4D 1168 1803 B15  9.20
Hydronower. ... ooeeeeeees oo 267 287 2@¢1 293 283 287 290 2988 205 284 204
Biomass®.. .......cooererrensiennnions 253 395 48! 443 386 432 426 529 433 437 453
Otner renewabie energy™ 197 323 378 683 291 332 389 603 815 321 462
Othar'™ ... .. 038 035 ©£35 D42 033 034 035 036 045 030 032
Total cONSUMPHON......coomerrsreeemsenrnn 9502 103.27 100.10 96.05 10537 100.47 406.31 103.40 100.95 11043 103.85

Prices to the electric power sector®
(2012 dollars per million Btu)
Natural gas.......c..ccooovivee e,
Coal ...c.oe..

3.44 6.48 7.7¢ 8.34 5.62 8.07 5.16 8.57 1238 5.97 7.3
2.38 2,83 4.74 7.4 2.78 4.45 3.19 8608 1027 297 5.82

Average energy prices to all users
(2012 dollars per million Btu)
PrOBAND ...t vcvvicmcmicinvcnireneeens. 22,24 2488 2603 27.85 2248 2399 26739 2859 3475 2404 2610

EB5™..... 3508 2791 2885 3040 2618 2672 3549 3593 3764 3333 3392
Moter gasaline®. 3044 2853 2685 3202 2609 2732 3267 3465 3785 2618 3082
Jat fuel,....... 228¢ 2371 2508 2710 2082 2207 2807 3028 3346 24410 2552

2836 2967 2108 3310 2715 2840 3354 3587 3880 3015 3220
2041 1632 17.7% 16.83 1478 1807 1842 2181 2528 1718 16.54

Distiiate fue! od
Residuai fue! aif...

‘Neture! gas...... ... 5.38 8.4¢ g82 11.07 £.88 765 1038 1188 14865 7.08 8.62
Metallurgical €oal ... v 728 €51 1180 1445 842 1148 1020 1352 1891 1005 1335
Other coal ... v 2.44 2.88 4,82 7.46 2.BE 4.58 3.25 618 11.28 3.04 £.34

Electrichy. ..ot . 2885 30,56 33.84 3827 2856 3142 3263 3654 3572 28,40 3293

Average electriclty price
(2012 cents per kllowatthour) ......cccceeeeeeeecon. 9.8 10.4 15 13.1 8.7 10.7 111 12.5 13.6 9.7 1.2

“Includes cambined heat and pawer plants and electricity-only prants in the commercial and irdusiria sectors that have a nen-repulatory status. Includes smal on-site
generating systems in the residentral, commercial, and industriai sectors usec primardly for own-use generation. but which may also seli some power to the grid.  Excludes off-grid
Photevoltaics and other generators not connected o tie distribution or transmission systems.
ncludes electricity-only and combined neat and power plants that have a regulatory stetus.

inciudes combined heat and power plants that have & non-regu.atory status, and srmal on-site generating systers,

his ‘ncludes carbon dioxide from internaticnal bunker fuels, buth civilian and milltary, whleh are excluded from the acceurting of carbon dioxide emissions urder the Unlied
Nations cenvertion. From 1880 through 2012, internetional burker fuels accounted for 90 1o 126 militon metric tons annuatly.

“includes emissiens from geatherma; povier and emissicns from non-biogenle municipal vwaste.

Estimated consumption. inchudes petroleum-derived fuels and non-petroieum derivea fueis. such as etnano! and blodiese!, and coal-baged synthefic liquids. Petroleum
coke, whicn is a solig, {s included. Also included are naturai gas plant jiguids and crude oft consumed as a fuel. Refer to Table A17 for detalled renewable fivuid fuels
consumpion.

I."'SE“.\«:Iuries coaf converted {o coal-based synthetc ¥qulds and natural gas.
hese values represent the energy obtained from uranium when it is used I light water reactors. The total energy comert of uranium Is much larger, bit aitemative
processes are required 10 take edvantage cf it.

"neludes grid-cornected eleciriclty from wood ane wood waste, non-electric energy from wooa. and bicfuels heat and coproducts usad ir the producton of liguid fuels, put
excitides the energy centent of the 'lavid fusls.

“Includes grid-connected electricity from landfill gas; biogenic municipal waste; wind: photovolaic ang solar thermal sources; and non-electric energy from renewable sources,
such as actve and passive solar systems. Excludes electricity imports vsing enewab'e sources and nonmarketed rerevabie energy.

includes non-blogenic municpal waste, Fquid hydrogen, ana net eiactricity imports.

*EBE refers to a biend of 85 percert ethanol (renewable} and 15 percent moter gascine {nonrenawsbiel. To address cold starting issues. the percentage of athano! varies
seascnally. The annual average ethanol content of 74 percent Is used for this Toracsst.

*Sales weighted-average price for all grades. Includes Federal. State and [ocal taxes.

Kerosene-type jet fuel. includes Federal and State taxes whiie excluding county and locai taxes,

GHG = Greenhouse gas.

Btu = Bniisr: thermal unit,

Note: Totals may not equal sum of components tue to independent rounding. Data for 2612 are moded results ana may difer from official ElA data repons,

Source; U.S. Energy Informatien Aaministration, AEO2014 Nationat Energy Modefing System rung REF2014.0102413A, CO2FEE1C.D011614A, CO2FEE25.0014614A,
HIGHRESOURCE, D1 12913B, CO2FEE10HR.DD11614A.
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Table D6. Key results for low electricity demand case
(gigawatts, unless otherwise noted)

N . 2020 2030 2040
et e o 2012 Low Electricity Low Electricity Low Electricity
emissions, and fue! prices Raference Deinand Rafarence Demend Referance Demand
Total electricity sales (billion kilowatthours}) .........- 3,686 3,986 3,580 4,327 3,604 4,623 3,690
Average electricity price
{2012 cents per kilowatthOur) ...-.coeeesessmmesssserarns 9.8 10.1 99 104 9.9 1A 10.1
Capaclty
Coal SIEBM...cooe oo cer et ranmn e e 306.6 259.2 199.9 258.4 199.6 258.4 199.6
Qil and natural gas steam.. . 100.4 86.0 65.8 721 37.9 69.6 325
Combined CYCIe ..o reemrenes i eeeccsnssnan s 211.9 231.0 229.4 285.6 230.6 3422 2421
Combustion turbine / die 139.8 149.7 133.8 184.0 118.6 2237 1208
Nuclear / uranium............ 102.1 87.8 97.8 98.2 97.8 102.0 a7.8
Pumped storage.... 224 22.4 22.4 224 224 22.4 224
Fuel cells............... 0.0 0.1 0.1 0.1 0.1 0.1 0.1
Renewable sources . 148.2 174.4 159.4 179.6 162.5 200.5 166.7
Distributed generation..... " 0.0 1.6 0.2 4.8 0.2 88 0.5
Combined heat and POWET........ceeuremseeeeemenereeer e 338 47.2 50.1 63.4 B4.6 87.7 137.2
Total 1,065.8 1,069.5 9588.7 1,168.2 955.2 1,315.6 1,019.7
Cumulative additions
Coal steam.......ccooeveenine 0.0 25 25 25 25 26 2.5
Qil and natural gas steam .. 0.0 0.0 0.0 0.0 0.0 0.0 00
Combined cycle ................. 0.0 19.4 17.8 74.0 19.0 1306 30.5
Combustion turbine / diesel ... 0.0 17.8 7.4 53.0 8.1 932 12.5
Nuclear / UFBNIUM.....coe e imenines st ianseeaneemsesemereenns 0.0 55 5.5 5.8 5.5 9.7 55
Pumped storage.... 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Fuelcells......cooccvininrinvinrme e 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Renewable sources .........ccoccuee... 0.0 26.4 11.4 318 14.5 525 187
Distributed generation..... .- 0.0 1.6 0.2 4.5 0.2 89 0.5
Combined heat 8nd POWBI ..o imirmeresrereens 0.0 13.5 16.3 28.7 50.8 53.9 103.4
Total 0.0 86.7 1.0 2011 100.6 3515 173.8
Cumulative retirements 0.0 78.0 163.2 93.8 206.3 86.7 214.7
Generatlon by fuel (billion kllowatthours)
Lo+ T OO 1,489 1,832 1,322 1,678 1,336 1,661 1,318
Petroleum .. . 20 16 14 16 13 16 14
Natural Gas ....cccciriireeerevmsimeer e e 1,133 1,155 1,096 1,391 1,076 1,605 1,138
Nuclear f uranium........ 769 779 779 782 779 811 779
Pumped storage / other .. ] 3 3 3 3 3 3
Renewable SoUrces ............... 463 607 546 668 577 743 612
Distributed generation.................ccoiviireennnnn 0 1 0 2 0 4 [¢]
Total electric power sector generation® 3,880 4,193 3,760 4,540 3,783 4,844 3,865
Combined heat and power ... . 165 200 215 276 309 375 457
Total elactricity generation........cccmmmmmssiaene 4,054 4,402 3,974 4,816 4,092 5,218 4,321
Carbon dioxide emissions by the electric
power sector (million metric tons)?
Patroletm .....oooreeeeeesicenns 19 13 12 14 12 14 12
Natural gas 494 478 453 545 438 6508 456
Coal ........... 1,514 1,608 1,296 1,656 1,308 1,637 1,292
Other'........coromrnenes 12 12 12 12 12 12 12
Total 2,038 2,112 1,772 2,227 1,770 2,271 1,771
Prices to the electric power sector®
(2012 dollars per million Btu)
Potroleum ..ot ininnrann e e 21.46 17.28 17.08 20.80 20.69 24.30 24.06
Natural gas 3.44 5.07 5.02 6.49 5.95 8.16 7.33
Coal ..o 2.39 281 243 293 2.89 3.18 293

Includes combined heat and power planis and eleclricity-only plants in commerclal and indu:
systems in the residential, commercial, and industrial sectors used

primarily for own-use ge

photovoltaics and other generators not connacted to the distribution or transmission systems.
?ncludes electricity-only and combined heat and power plants that have a regulatory status.
nciudes emissions from geothermal power and nonbiogentc emisaions frorm municlpal solid waste.

Btu = British thermal unit.

strial seciors that have a non-regulatory status. includes small on-site generating
neration, but which may also sell some power to the grid. Excludes off-grid

Note: Totals may not equal sum of components due to independent rounding. Data for 2012 are mode! results and may differ from officiat E3A data reports.
Source: U.S. Energy Information Administration, AEOQ2014 National Energy Modeling System runs REF2014.D102413A, and FLAT.DO10S14A.
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Table D7. Natural gas sapply and disposition, oil and gas resource cases
(trillion cubic feet per year, unless otherwise noted)

2020 2030 2040

Supply, disposition, and prices 2042 | Low Oil High il 1 Low Ol High Oll | Low Oil High Ol
i and Gas |Reference| and Gas | and Gas [Reference| and Gas | and Gas {Refarence| and Gas
Resource Resource | Resource Resourzs | Resource Resource

Henry Hub spot price
{2012 dollars per million Btu).........cccoovivvvvvvemene. .. 275 5.28 4.28 4.34 8.156 6.03 425 1053 7.85 4.58
(2012 dollars per thousand cubic feet).................... 2.81 5.39 447 4.44 8.33 6.17 435 1075 7.82 4.68
Dry gas preduction’ . 2408 2677 2909 3129 2899 3443 39.07 2807 3754 4551
Lower 48 ONBROME ...c.oueee e vt 22.07 24.3C 26.65 28.61 25.28 30.82 36.29 23.538 33.43 42.41

Associated-dissoived®. 2086 z2.47 2.65 3.09 2.04 2.25 3.43 1.69 1.91 2,88
Non-assoctated ........cvvevevvne. 2002 2183 2400 2552 2325 2857 32.86 2480 3152 3942
Tight gas.......co.coeovveenervccccnnns . 4.86 5.88 5.48 6.54 6.31 8.06 7.82 6.55 8.41 9.51

Shale gas..... ... 872 11,88  *3.33 1479 13.1C 16.92 2185 11.58 19.82 2685
Coalbed methare ... ............ 1.58 1.73 1.68 1.59 1.86 1.61 1.43 2.15 .7 1.4C
Other ... crissinisans 3.ee 287 2.83 2.6C 1.97 1.68 1.88 1.59 1.58 1.56
Lower 48 offsncre .. ..... .. 1.66 2,19 218 240 2.53 242 2.52 3.32 2.95 2.81
Associated-dissolved” ..., 0.48 0.68 .68 0.77 0.6 0.58 0.65 £.78 3.71 0.69
Non-gzsociated........ 1.18 1.51 1.48 1.64 .92 1.84 1.82 253 2.24 2.13
Alaska......... c.32 0.28 0.28 2.28 1.18 1.10 0.27 1.17 1.17 0.28

Suprlementsal natura; gas®.

0.08 2.08 0.28 0.08 0.06 Q.08 G.08 0.08 0.0e 0.ce
Net imports 1.51 -0.99 -1.83 -2.18 -2.66 -4.84 -5.66 =2.21 -5.80 -8.30
Pipaline®.........occomvrvimerererceesiienen . 1.37 0.18 0.00 0.15 -0.69 -1.57 -1.68 -0.35 -243 -3.33
Liquefied natural gas............cooccoeerevecreecvirneean 0.15 -1.17 -1.83 -2.33 -1.87 -3.37 -4.87 -1.88 -3.37 -4.97

Total supply 2564 2584 2723 2918 2639 29.56 3248 2592 31.81 3r.27

Consumption by sector

Residential ................. ... 4.17 4.42 446 482 4.2C 4.33 4.41 3.98 412 4.28
Commercial.. 2.80 3.10 3.16 .27 3.8 3.28 341 3.35 3.57 3.85
Industrial®..... 7.14 8.0C 8.0 8.20 B8.11 8.52 8.7¢8 824 8.68 2.22

0.00 0.00 0.0c 0.00 0.0C G.0¢ o.co oo 0.00 0.00
0.00 Q.08 c.0c C.00 0.00 0.0C 0.Co 500 0.00 0.00
8.25 7.82 881 10.33 g.18 10.08 i2.1C 7.31 11.23 14.99

Natural-gas-to-liquids heat and power®....
Natural gas to liquids production’......
Electric power®.......ocvveeene.e...

Transportation® £.04 0.c8 ¢.08 0.08 0.21 0.28 0.22 0.48 0.85 0.76
Pipeline fuel ............ 0.72 0.67 0.73 C.74 0.71 0.80 .88 0.71 0.82 0.98
Lease and plant fuel™..................ocovioovoeeeee . 1.42 1.55 1.74 4.86 1.74 2.11 2.50 1.69 2.35 2.88
Totai 2564 25568 27.06 29.01 2623 2939 3231 2576 3183 37.06
DISErBPANCY ™ ....o.v. oo e ese e 0.00 0.17 0.17 0.17 017 017 0.17 0.16 0.18 0.21
Lower 48 end of year dry reservas’ ... 32009 33475 35247 38850 342.80 382,58 42794 34718 402.59 492.37

*Marketed production (wet} minus extraction losses. )
Gas which occurs in crude oil reservolrs either as free gas (associated) or as gas ir solution with crude oil (dissolved).
Syntnatic natural gas, propane 2fr, coke oven gas, refinery gas, biomass gas, air injected for Btu stabilization, and manufactured gas commingled and uistributed with natural
gas
Ancludes any natural gas regasified in the Bahamas and transported via pipeline to Florida, as weli 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.
®includes any natural gas used in the process of converting natural gas to liquid fuel that is not actually converted,
"Includes any naturel gas converted into liquid fuel.
Jincludes consumption of energy by electricity-only and combined heat and power plants that have a regulatory status.
*Natural gas used as fuel in moter vehicles, trains, and ships.
‘“Rrresems natural gas used in well, field, and |sase operations, in natural gas processing piant machinery, and for liquefaction in export faciliies.
"Batancing ltem, Naiural gas lost as a result of converting flow data measured at varying lemperatures 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 values include net storage injections.

Note: Tetals may not equal sum of components due to independent rounding, Data for 2012 are model results and may differ from official EIA data reports.

Sources: 2012 supply values; lease, plant, and pipeline fusl consumption: U.S. Energy Information Administration (EIA), Matural! Gas Monthly, DOE/EIA-D130(201 3/06)
(Washington, DC, June 2013), Other 2012 consumption based on: EIA, Monthly Energy Review, DOE/EIA-0035(2013/08) {Washington, DC, September 2013). 2012 natural
gas price at Henry Hub based on daily spot prices published in Natural Gas Intolligence.  Projectlons; EIA, AEO2014 Mational Energy Modeling System runs
LOWRESQURCE.D112813A, REF2014.D102413A, and HIGHRESQURCE.D1129138B,
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Table D8. Liquid fuels supply and disposition, oil and gas resource case
(million barrels per day, unless otherwise noted)

2020 2030 2040
Supply, disposition, and prices 2012 Low Oil High Qil | Low Oil High Qil { Low Oll High Qil
‘ and Gas |Reference| and Gas | and Gas |Reference| and Gas | and Gas |Reference| and Gas
Resource Resource | Resource Rasource | Resource Resource
Crude oll prices
{2012 dollars per barrel)
Brent spot.... 111.65 98.61 0857 91.58 12280 118.99 10655 14502 14146 124.74
West Texas Inharmediate spot 0412 9656 9457 8968 12083 11699 10476 14296 13946 12287
Imported crude oil'... 101.10 90.10 88.07 B258 113.23 10922 9667 13365 13080 113.71
Crude oil supply
Domestic pr:)dut::tlt:m= B.49 B.85 9.55 11.41 7.05 8.30 12.85 6.61 7.48 13.22
Alaska .. 0.53 0.44 0.44 0.49 0.24 0.24 0.68 0.31 0.26 1.00
Lower 48 Smtes 5.96 8.42 9.12 10.93 6.81 8.06 12.16 6.30 722 1222
Net imports............ 8.43 6.49 5.79 3.95 7.82 6.64 233 8.71 7.74 2.38
Gross imports 8.48 6.64 5.94 410 7.95 6.77 246 8.84 7.87 2.51
EXPOMS..coceeeerarennen 0.06 0.156 0.15 0.16 0.13 0.13 0.13 0.12 0.12 .12
Other crude oil supply®..... 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00
Total crude oil SUPPIY —eeviveiersesssemneme 15.01 15.35 1634 15.36 14.88 14.94 15.17 15.32 1522  15.60
Other petroleum supply ....... F— 0.10 0.15 0.23 0.10 -0.08 (.34 -0.46 0.34 -0.86 -1.74
Net product impors...........cc... 0.92 -0.94 -0.86 -0.92 -1.07 -1.29 -1.32 -1.34 -1.82 -2.55
Gross refined product imports®.. 0.85 0.94 0.98 1.12 1.02 1.08 1.26 1.18 1.10 1.08
Unfinished oit imports... 0.60 0.52 0.52 0.52 049 0.4 0.49 0.45 0.45 0.45
Blending component lmports 0.62 0.62 0.62 0.61 0.50 0.50 0.49 0.40 0.40 0.38
Exports ... 2.98 3.02 2.97 3.18 3.08 3.33 3.66 3.38 3.76 4.48
Refinery pme&ssmg galn 1.08 1.10 1.08 1.02 0.99 0.96 0.86 0.99 0.95 0.82
Product stock withdrawal .. -0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Other non-petroleum supply ..... 3.48 3.99 3.96 4.34 3.85 4.32 4.77 3.55 4.36 5.99
Supply from renewable sources. 0.89 1.01 1.0 1.02 1.04 1.04 1.04 1.06 1.07 1.08
Ethanol........ccoccemmeeieeenins 0.83 0.89 0.90 0.90 0.92 0.91 0.92 0.96 0.95 0.96
Domestic production.. 0.84 0.83 0.84 0.84 0.85 0.86 0.87 0.87 D.86 0.89
Net imports.............. -0.02 0.06 0.06 0.06 0.07 0.06 0.05 0.08 D.08 0.07
Biodiesel......ccvveceeeenens 0.06 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09
Domestic production.. 0.06 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 D.08
Net imports ... . .00 0.01 0.01 0.01 0.01 0.0 0.01 0.01 0.01 0.01
Other blomass-denved Ilqm 57, 0.00 0.03 0.03 0.03 0.03 0.04 0.03 0.01 0.03 0.03
Liquids from gas... 2.40 268 2.65 3.05 2.50 2.98 3.44 2.17 298 4.62
Natural gas plant Ilqulds 240 2.68 265 3.05 2.50 2.98 3.44 217 298 4.62
Gas-to-liquids ... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Liquids from cnal... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
OB v oot ee e e e beraenes s senares 0.19 0.30 0.30 0.27 0.31 0.30 0.29 0.32 0.31 0.28
Total primary supply® 18.59 19.49 1952 19.80 18.64 18.93 19.48 1852 1872 1985
Net import share of product supplied (percent). 403 28.8 2586 16.7 366 288 5.5 403 32.2 -0.4
Net expenditures for imports of crude il and
pefroleum products (billien 2012 dollars}..........  313.70 22668 198.85 131.35 337.87 27860 94.87 44103 38539 11260
Lower 48 end of year reserves®
{billion barrels) 24.71 29.22 31.78 3719 2986 2442 4713 3256 3545 4812
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Table D8. Liguid fuels supply and disposition, oil anc gas resource case (continued)
{million barrels per day, unless otherwise noted)

2020 2030 2040
Supply, disposition, and prices 2012 | Low Qi High Oll | Low Ol High Oi1 | Low Oll High Oil
and Gas |Referance| and Gas | and Gas |Refarence| and Gas | and Gas |Reference| and Gas
Resource Resource | Resource Resource | Resource Resource

Refined petroleum product prices to
the transportation sector
(2012 dollars per galion)

PFODENE ....co.oeveeeererr e ereervisriane 2,30 2,33 2.27 2.20 254 2.45 2.27 2.658 2.63 2.42
Ethanol (E85)"..........ccoo........ 3.33 2.46 2.43 2.36 2.68 2.85 2.48 3.36 2.37 3.17
Eihanof wholesale price ... 2.58 2,71 2.65 264 262 2.52 2.41 2.64 2.65 2.54
Metor gasoline™............ccoiiee, 3.69 3.11 308 2.96 3.50 343 3,13 3.92 3.90 349
Jet fual™..., ” 3.10 2.68 263 248 3.32 3.20 2.81 3.80 3.79 3.28
Distillate fuel il 3.95 372 3.67 3.54 4.32 4,20 3.85 4.79 473 426
Residual fuel Gil........c..oeeeereereoeereeessienns 3.00 1.90 1.86 1.78 2.41 2,32 2.13 2.86 278 2.47
Residual fusl oil (2012 dollars per barrel)...... 12617 7886 7831 7484 10127 9743 8826 12014 11665 103.86

weighted average price deliverec to LS. refiners.

?Includes lease condensate.

Strategic petroleum reserve stock additions plus unaccounted for crude ofl and crude stock withdrawsals minus crude preduct supplied.

*Includes other hydrocarbens and alcohel.

*The volumetric amount by which totaf output i greater than input due io the processing of crude cil inte products which, In total, have a iower spaclific gravify than the crude o
processed,

“Includes pyrolysis oils, biomass-derived Fischer-Tropsch liquids, and renewable feedstocks used for the on-site production of diesel and gascline.

TIncludes domestic sources of other blending components, other hydrocarbons, and ethers.

otal crude supply plus other petroleumn supply pius other non-pefroleum supply.

°E85 refers to a biend of 85 pecent ethanol {renewabie) and 15 percent motor gascline {ncnrenewable), To address cold starting issues, the percerdage of ethanol varies
seasonally. The annual average ethanol content of 74 percent is used for this forecast,

“Sales weighted-average price for all grades. Inciudes Federal, State, and local faxaes.

"includes only kerosens-type.

"*Diesel fuel for on-road use. Includes Federal and State taxes while excluding county and local taxes.

Note: Totals may not equal sum of componenis due to independent rounding. Data for 2012 are model results and may differ from official E1A data reports.

Sources: 2012 product supplled data and imported crude oil price based on: U.S. Energy Information Administration (EIA), Monthly Energy Review,
DOE/EIA-0035(2013/09) (Washington, DC, September 2013). 2012 crude oil spot prices: Thomson Reuters. 2012 transportation sector prices based on: EIA, Form
EIA-782A, "Refiners'/Gas Plant Operators’ Monthly Petroleum Product Sales Report”. ' 2012 E85 prices derived from monthly prices in the Clean Cities Altemative Fuel Price
Report. 2012 wholesale ethanol prices derived from Bloomberg U.S. average rack price. Cther 2012 data: ElA, Pestroleum S, Annual 2012, DOE/EIA-0340(201 )M
%ﬁhing%nﬂRDc% DS:l g%lgar 2013). Projections: ElA, AFO2014 National Energy Modeling System runs LOWRESOQURCE.D112913A, REF2014.0102413A, and

RES g 2
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Table D9, Key trausportation results, oil and gas resource cases

2020 2030 2040
Consumgtion and indicators 2012 Low it High il | Low Ofl High Cil | Low Cil High Oit
and Gas |Reference| and Gas | and Gas |Refersnce| and Gas | and Gas (Reference| and Gas
Resource Resource | Resource Resourcs | Resource Resource
Level of travel
(billicn vehicle miles traveled)

Light-duty vehicles less than 8,501 pounds. 2662 2846 2,851 2,869 3,118 3,138 3,201 3,422 3434 3,529

Commercial light trucks! .. . 63 76 78 77 88 90 91 101 103 106

Freight trucks greater than 10 000 pounds & 245 308 310 317 351 382 377 308 411 437

(biliion seat miles avallable)
Air... 930 1,064 1,064 1,085 1,135 1,138 1,135 1,199 1,199 1,199
(billion ton miles t‘aveled)
Rail .. 1,729 1,675 1,624 1,581 1,761 1,738 1,688 1,763 1,736 1,647
Domes'ac shrppmg 378 386 390 406 356 389 403 380 37 419
Energy efficiency indicators
{miles per gallon}

Tested new light-duty vehicle®.................... 31.7 387 386 385 47.9 47.8 47.4 48.1 482 ar.?
New car®... et sat e eaes 36.3 442 442 442 552 554 §5.2 55.4 556 55.3
New light In.n:k2 275 337 337 336 40.8 40.7 40.6 409 40.8 a0.7

On-road new Ilgh't-duty vahlcle . 258 31.2 31.2 311 387 38.6 38.3 389 389 385
INBW G .ovvver e enrssearnsserseeernsens e sessaneen 297 36.1 26.1 361 45.1 45.2 45,1 452 454 45.2
New light tn.n:k‘ 22.0 27.0 27.0 26.9 327 326 325 327 327 326

Light-duty stock®............orereeerereerreseeeeees 215 251 251 251 326 32.6 324 372 372 36.9

New commercial Ilght truck' - 181 209 209 20.8 24.5 245 24.4 246 246 245

Stock commercial Ilght Uk e 15.2 18.0 18.0 18.0 225 225 22,5 245 245 244

Freight truck .. 8.7 73 7.3 7.3 7.7 7.7 7.7 7.8 7.8 7.8

(seat miles per ga!lon)

Aireratft... 62.4 63.9 63.9 63.9 670 67.0 67.0 715 715 716

(ton miles per mousand Btu)
Rail ... 34 36 36 3.6 39 3.9 a9 4.2 4.2 4.2
Domeshc shlpplng 4.7 5.0 50 5.0 5.4 5.4 5.4 6.8 58 5.8

Energy use by mode (quadnlllon Btu)

Light-duty vehicles .. - 15.49 14.21 14.24 14.34 12.00 12.09 12.38 11.53 11.58 12.00
Commercial light trucks" 0.52 .53 0.53 0.53 0.49 0.50 0.51 0.52 0.53 0.54
Bus transportation........ 0.24 D.25 0.25 0.25 0.27 0.27 0.27 0.29 0.29 0.29
Freight trucks........ 5.02 5.83 5.87 6.00 5.26 6.47 6.73 6.97 7.23 7.7
Rail, passenger.. 0.05 0.05 0.05 0.05 0.05 0.06 0.05 0.06 0.06 0.06
Rall, freight............ 0.48 0.46 0.45 0.43 0.45 0.45 0.43 0.43 0.42 0.40
Shipping, domesiic.... 0.10 0.09 0.09 0.10 0.08 0.08 0.09 0.07 0.08 0.09
Shipping, intemational.. 0.58 0.59 0.59 0.59 0.60 0.60 0.60 0.81 0.61 0.61
Recreational boats ... 0.24 0.25 0.25 0.26 0.27 0.27 0.28 0.28 0.28 0.29
Air... ettt ettt et b s 2.47 2.60 2.80 2,60 2.68 2.69 2,69 270 2.70 2.70
Milrtary UBB....covircmssnenesinsmmnnassensanssssasnnsesamanns 0.70 0.64 0.64 0.64 0.68 0.68 0.68 077 0.77 0.77
Lubricants ...... 0.12 0.12 0.12 0.12 0.12 0.12 D.12 0.12 0.12 0.12
Pipeline fuel ............ 0.73 0.69 0.74 0.75 0.72 0.82 0.91 0.72 085 1.00
Total 2674  26.31 26.41 26.66 2469 25.09 25.75 2507 2551 26.59
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Table 9. Key transportation results, oil and gas resource cases (continued)

2020 2030 2040
Consumption and indicators 2042 Low Ol High Ol | Low Oll High Ol | Low Oil High Ol
) and Gas |Reference | and Gas | and Gas |Reference| and Gas | and Gas |Reference| and Gas
Resource Rascurca | Resource Resource | Resource Resource

Energy use by fuel (quadrillion Btu)
PrOpPane ........ccoovvniceie et
Motar gaseire® ...

of which: EBS®.

0.05 0.05 0.05 0.08 0.08 0.0 c.0e 0.07 0.07 0.07
16.23 14.97 15.00 15.11 12.59 12.69 13.02 12.04 12.06 12.56
Q.01 0.18 0.18 0.18 0.49 G.4e 0.43 0.34 0.33 .29

JEt B .o e 3.00 308 3.08 3.08 3.20 3.20 3.20 3.28 3.28 3.28
Distillate fue( oi® 5.82 8.67 8.70 6.81 7.12 7.28 7.55 7.85 7.54 8.08
Residual fue! of 0.58 0.58 2.58 0.58 0.58 0.59 0.56 0.60 C.60 0.60
Other peiroleum®....... c.15 .16 Q.15 0.16 G186 0.1 0.16 0.15 0.5 018

25.93 25.80 25.55 2578 23.70 23.94 2457 23.72 23.73 24.74
0.73 C.69 0.74 0.75 0.72 0.82 0.84 0.72 0.85 1.00
0.04 0.08 0,08 0.08 g.21 0,28 0.22 048 C.86 Q.77
0.00 0.00 .00 C.00 0.0 0.00 G.0c 0.00 0.00 c.oc

Liguid fuels and other petroieum ..
Pipsiine fuel natural gas................
Compressed/iquefied natural gas.
Liquid hydrogen ... coovvveinns

Electricty. . ...oviine g.02 0.03 0.03 0.03 0.04 0.c4 0.04 0.06 0.068 0.08
Delivered energy ......u...... 26.72 26.30 26.40 26.65 2469  25.08 25.74 25.06 25.50 26.58
Electricity reiated osses.........ccvvvcvevveeeee G.05 ¢.08 0.08 Q.06 Q.08 0.08 0.08 012 .12 c.11
Total 26.77 26.36 26.47 26.7 2477 2517 25.82 25.18 25.62 26.68

‘Commercia: trucks 8,501 to 12,000 pounds gross vehicle weight rating,
Envircnmental Protection Agency rated miles per gakon.
ested new vehicle efficlency revised for on-road performance.,
ombined "on-the-road” eatimate for all cars and hight trucks,
ticludes ethanc! and sthe's clended irto gasoline.
=85 refers to a biend of 85 percent etharal renewable} and 15 percent motor gasoline {nonrenrewacle]. To acdress coid starting issues, the percentage of ethano! varies
seasonally. The annus! average ethanc! content of 74 percent s used for this forecast.
‘includes oniy kerosene ype.
*Diesel fuel for on- and ofi- road use.
Includes aviatton gasciine and kikricants.

Bty = Bri%ish tnemmal unit,

Note: Tofals may not equal sum of cammponents due to independent rounaing. Data for 2012 are mode! results end may differ from offfclal EiA data reports.

Source: 2012'consumpton based on: U.S. Energy Information Administration (EIA} Menthly Energy Revisw. DOE/EIA-0384/2013/08) f\W/ashington, DC, September 2013).
Other 2312 cata: Federal Hignway Admisvstration, Highway Stat'stics 2070 (\Washingtan, DG, February 2012}; Oak Ridge Nafional Laboratory. Transportation Enargy Data
Book: Edilen 31 {0ak Ridge, TN, July 2012}; Natlonal Highway Trafftc end Safety Administration, Summmyaf!éuei Ecanomy Performance {\Nashington, DC. Daober 28, 2010);
L.S. Department of Commerce, Bureau of the Census, "Venhicie Inventory and Use Survey', ECOZTV {\ashington, DT, December 2004}, E:A, Altematives to Traditional
Transportation Fuels 2008 Part [! — User and Fye! Datal, April 2011, EIA, State Energy Data Report 2011, DOEEIA-0214(2011) (Washington, DC, June 2013y, U1.8, Department
of Transporiation, Research and Special Programs Administration. Alr Camer Statistcs Month ly. December 201G-2008 \"Jashington. DG, December 2010;; and United States
Depariment of Defense, Deferse Fuel Si{rpiy Center, Faclbock [January. 2010). "Projectfons: ElA, AEC2014 National Energy MModaeling System muns
LOWRESOURCE.D112913A, REF2014.01024134, and H'GHRESOURCE.D1129138B.
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Table D10. Key transportation results, vehicle miles traveled cases

Consumption and indicators 2012 22 20 ol -
Low VMT [Reference | High VMT | Low VMT [Reference | High VMT | Low VMT |Reference | High VMT
Level of travel
{billion vehicle miles traveled)
Light-duty vehicles less than 8,501 pounds. 2662 2,752 2,851 2,954 2,772 3,138 3,31 2,793 3434 3524
Commercial light trucks’ .. 63 75 76 77 a6 20 91 97 103 105
Freight trucks greater than 10 000 pounds 245 310 310 310 362 362 362 410 411 411
(billion seat miles avallable)
Air....... 980 1,064 1,064 1,064 1,135 1,135 1,135 1,182 1,198 1,199
(billion ton mlles traveled)
Rail .. - 1,729 1,624 1,624 1,620 1,736 1,738 1,736 1,738 1,736 1,737
Domestlc shlppmg 378 380 390 390 368 369 369 370 3ar 371
Vehicles miles fraveled per licensed driver
(thousand miles)... 12.5 11.8 12.2 12.7 11.0 2.5 13.1 104 12.8 135
Licensed drivers (mllilons) 21341 2335 2335 2335 2620 2520 2520 2686 2686 2686
Energy efficiency Indicators
(miles per gallon}
Tested new light- duty vehicdde? .........co.voeeenne 317 386 38.6 387 47.8 478 47.9 48.0 482 482
New car®.... 382 442 a4.2 442 55.4 55.4 55.2 55.5 55.6 55.4
New light t'uck’ . 275 337 37 337 40.9 40.7 40.9 40.9 40.8 409
On-road new hght—duty vehicle®......oieeuen, 256 31.2 31.2 313 386 38.6 38.7 38.8 38.9 39.0
New car............... 297 36.1 36.1 36.1 452 45.2 451 45.3 454 453
New light truck' 22,0 27.0 27.0 27.0 327 32.6 32.7 328 327 32.8
Light-duty stock®.... 21.5 251 251 251 326 32.6 32.6 37.2 37.2 37.3
New commercial I|ght truc:k1 18.1 209 20.9 209 2486 24.5 246 247 2486 247
Stock commercial Ilght tmck" 15.2 18.0 18.0 18.0 226 225 228 248 245 24.6
Freight truck .. 6.7 7.3 7.3 7.3 7.7 7.7 7.7 7.8 7.8 7.8
{seat miles per galion)
Alrcraft ... —— 624 63.9 63.9 639 67.0 67.0 67.0 715 7.5 71.5
{ton miles per thousand Btu)
Rail... 3.4 36 3.6 36 39 3.9 39 4.2 42 42
Domestlc shlppmg 47 5.0 5.0 5.0 5.4 54 5.4 5.8 58 5.8
Energy use by mode (quadrllllon Btu‘,l
Light-duty vehicles .. . 15.49 1374 14.24 14.75 10.66 12.09 12.71 9.42 11.58 12.24
Commercial light Irucks‘ 0.52 0.62 0.53 0.54 0.48 0.50 0.51 0.49 (.53 0.53
Bus transportation........ 0.24 0.25 0.25 0.25 0.27 0.27 0.27 0.29 0.29 0.29
Freight trucks......... 5.02 5.87 5.87 5.87 6.46 6.47 6.47 7.22 7.23 7.24
Rail, pagsenger .. 0.05 0.05 0.05 0.05 0.056 0.05 0.05 0.08 0.06 0.06
Rail, freight............ 0.48 0.45 0.45 0.45 0.45 0.45 0.45 0.42 0.42 0.42
Shipping, domestic.... 0.10 0.09 0.09 0.09 0.08 0.08 0.08 0.08 0.08 0.08
Shipping, intemational.. 0.58 0.59 0.59 0.59 0.60 0.60 0.60 0.61 0.61 0.61
Recreational boats... 0.24 0.25 0.25 0.25 0.27 0.27 0.27 0.29 0.28 0.28
Alr... P 2.47 260 2.60 2.60 2.68 2.69 269 270 2.70 270
Mllltary use.. 0.70 0.64 0.64 0.64 0.68 0.68 0.68 0.77 0.77 0.77
Lubricants ...... . 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 012 0.12
Pipeling fUel ..ot 0.73 0.74 0.74 0.74 0.81 0.82 0.82 0.84 0.85 0.84
Total 26.74 2591 26.41 2694 2363 2509 2572 2331 25.51 26.15
Energy use by fuel (quadrllllon Btu)
Propane ................ 0.05 0.05 0.05 0.05 0.05 0.06 0.06 0.06 0.07 0.07
Motor gaschne ..... 16.33 14.51 15.00 1550 11.31 12.69 13.28 10.04 12.08 12.68
of which: E88° 0.m 0.21 0.19 0.15 0.56 0.46 0.38 0.49 0.33 0.34
Jet fuel”... 3.00 3.08 3.08 3.08 320 3.20 3.20 328 3.28 3.28
Distillate fuel c|l' 5.82 6.68 6.70 6.71 7.18 7.25 7.27 7.41 754 7.58
Residual fuel oil.. 0.58 .58 0.58 0.58 0.59 0.58 0.59 0.60 0.60 0.60
Other petroleum?®....... 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Liquid fuels and other pe1m|eum 2593 2506 2555 26,07 2248 23.94 2455 2154 2373 2437
Pipeline fuel natural gas... 0.73 0.74 0.74 0.74 0.81 0.82 0.82 0.84 0.85 0.84
COmpressedlllqueﬁed natural gas 0.04 0.08 0.08 0.08 0.28 0.28 0.29 0.86 0.86 0.86
Liquid hydrogen ... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Electricity.... 0.02 0.03 0.03 0.03 0.04 0.04 0.04 0.08 0.06 0.08
Delivered enargy 26.72 2580 2640 26.93 2362 2508 25.M1 2330 2550 26.14
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Table 1310. Key transportation reselts, vehicle miles traveled cases (continued)

2020 2030 2040
Low VMT |Reference | High VAT | Low VMT | Referanca| High VAT | Low VT [ Reference] High vesT

Consumption and indicators 2012

Carbon dioxide emisslons in the
transportation sector (mllliion metric tons)
Petroleum™ .......... 1,771 1,701 1,734 1,788 1,521 1.818 1882 1451 16800 1,642
Natural gas™.... 41 44 44 44 58 5B 59 o1 91 21
Total 1812 1,745 4,777 1812 1579 1,677 4,721 1,542 1,681 1,733

“Commercial trucks 8,501 to 10,000 pounds gross vehicle weight rating,

2Fnvironmental Protection Agency rated miles per gallon.

*Tested new vehicle efficiency revised for on-road performance.

*Combined “on-the-road” estimats for all cars and ight trucks.

“includes ethanol and ethers blended Into gasoline.

®EBS refers to a blend of 85 percent ethanol (renewable) and 15 percent motor gasaline {nonrenewable). To address cofd starting Issues, the percentage of ethanal varies
segsonally. The annual average ethanol content of 74 percent is used for this forecast.

Includes only kerosene typa.
esel fuel for on- and off- road use.
ncludes aviation gasoline and lubricants.
his includes carbon dioxide from intemational bunker fusls, both civilian and military, which are excluded from the accounting of carbon dioxide emissions under the United
Nations convention. From 1980 through 2012, intemational bunker fuels accounted for 90 to 126 million metric tons annually.

Yinclude pipeline fuel natural gas and natural gas used as fuel in motor vehicles, trains, and ships.

VMT = Vehicle miles traveled.

Btu = British thermal unit.

Note: Totals may not equal sum of components due to independent rounding, Data for 2012 are model results and may differ from official EIA data reports.

Source: 2012 consumplion based on: U.S. Energy Information Adminlstration (ElA), Monthly Energy Review, DOE/EIA-0384(2013/08) (Washington, DC, September 2013).
Other 2012 data; Federal Highway Administration, Highway Stafistics 2016 (Washington, DG, February 2012); Oak Ridge National Laboratory, Transporiafion Energy Data
Book: Ediiion 31 (Oak Ridge, TN, July 2012); Naficnal Highway Trafiic and Safey Administration, Summary of Fuel Economy Performance (Washington, DC, October 28, 2010);
U.S. Depariment of Commerce, Bureau of the Census, “Vehicle Inventory and Use Survey’, EC02TV {Washington, DC, December 2004); EIA, Allematives to Traditional
Transportation Fuels 2009 (Part |1 — User and Fuel Data), April 2011; EIA, State Energy Data Report 2011, DOE/EIA-0214 2011) (Washington, DC, June 2013); U.S. Department
of Transportation, Research and Special Programs Administration, Air Carrier Statistics Monthly, December 2010-2008 hington, DC, December 2010); and Unhed States
Depariment of Defense, Defense Fuel Supply Center, Factbook (January, 2010). Projections: EIA, AEQ2014 National Energy Modeling System runs LOWVYMT,D020314B,
REF2014.D0102413A, and HIGHVMT.D0203140.
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Table D11. Key transportation results, rail liquefied natural gas cases

2020 2030 2040
Consumption and indicators 2012 | LowRall High Rail | Low Rall High Rail | Low Rail High Rail
LNG Reference LNG LNG Referonce LNG LNG Refarance LNG
Rail travel
(billion ton miles fraveled).......ccc.ccciieiiivnnenns 1,729 1,622 1,624 1,622 1,742 1,738 1,739 1,734 1,738 1,737
Rail officiency
(ton miles per thousand Btu).........cc.ccevicinvnnann. 34 3.6 38 3.8 39 3.8 3.9 4.2 4.2 4.2

Energy use by mode (quadrillion Btu)
Light-duty VERICIES ... eceeeeeerreereonee
Commercial light trucks” ...

15.49 14.24 14.24 14.24 12.08 12.08 12.09 11.58 11.58 11.59
0.52 0.53 0.53 0.53 0.50 0.60 0.50 0.53 0.53 0.53

Bus transportation...... 0.24 0.25 0.25 0.25 0.27 0.27 0.27 0.28 0.29 0.20
Freight trucks ...... 5.02 5.87 5.87 5.87 6.47 6.47 6.47 7.24 7.23 7.23
Rail, PASSENGET ......cccuvireereevensessenr s smsraecaee 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.06 0.06 0.06
Rail, freight. .. 0.48 0.45 0.45 0.45 0.45 0.45 0.44 0.41 0.42 0.41

Distillate fuet oil .....
Liqusfied natural gas.
Shipping, domestic.....

0.00 0.00 0.00 0.02 0.04 0.08 0.24 0.06 0.15 0.39
0.10 0.08 0.09 0.09 0.08 0.08 0.08 0.08 0.08 0.08
Shipping, international 0.58 0.5¢ 0.59 0.58 0.60 0.60 0.60 D.61 061 0.61
Recreational boats..... . 0,24 0.25 0.25 0.25 0.27 0.27 0.27 0.28 0.28 0.28
AT crersvrreresrarerrnrasssemmenssamensremnese s eme s emmsenmseeee 247 2.80 2,60 2.80 2.68 2.69 2.68 270 2.70 2.70

Military use.... 0.70 0.64 0.64 064 o.68 0.68 0.68 0.77 0.77 0.76
Lubricants ..... 5 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12
Pipeling fuel ... 073 0.74 0.74 0.74 0.83 0.82 0.3 0.85 0.85 0.85

Total 26.74 28.41 26.41 26.41 25.10 25.09 2510 25.51 25.51 25.51

Energy use by fuel {(quadrillion Btu)

Propane ........ 0.05 0.05 0.05 0.05 0.06 0.08 0.08 0.07 .07 0.07
Motor gasoling®... 16.33 15.00 15.00 15.00 12.69 12,69 12.69 12.09 12.09 12.09

of which: EB86°.. 0.01 0.18 0.19 0.19 0.45 0.46 0.46 0.33 0.33 0.34
detfuel® s 3.00 3.08 3.08 3.08 320 3.20 3.20 3.28 3.28 3.28
Distillate fuel ilF........ccc..oeeermeeererssnreseeecernccs 582 6.70 8.70 6.68 7.29 7.25 7.09 7.61 7.54 7.32

0.58 0.58 0.58 0.58 0.59 0.59 0.59 0.60 0.60 0.60
0.15 0.15 0.15 0.15 0.18 0.5 0.15 0.15 0.15 0.15
26.93 25.55 25.55 25.53 23,98 23.94 23.78 23.79 23.73 23.51
0.73 0.74 0.74 0.74 0.83 0.82 0.83 085 0.85 0.85
0.04 0.08 0.08 0.10 0.24 0.28 0.44 0.79 0.86 1.07

Residual fuel ail....
Other petroleum® ...

Liquid fusls and cther petroleum...
Pipeline fuel natural gas..........cc......
Compressedfliqusfied natural gas...

Liquid hydrogen 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00
[ T seseeree . 0.02 0.03 0.03 0.03 0.04 0.04 0.04 0.06 0.06 0.0
Delivered energy 26.72 268.40 26.40 26.40 25.00 25.08 256.08 25.50 25.50 25.51

Carbon dioxide emissfons in the
transportation sector {million metric tons

PeIrOBUMT ...eveeeeeverresranrssresrerssensseenssnceonns 1,771 1,734 1,734 1,732 1,621 1,618 1,607 1,608 1,600 1,585
Natural gas® .. 41 44 44 45 57 58 67 &7 81 103
Total 1,812 1,778 1,777 1,777 1,678 1,677 1,674 1,693 1,691 1,687

‘Commercial trucks 8,501 to 10,000 pounds gross vehicle weight rating.

Includes ethanol and ethers biended into gasoline.

85 refers to a blend of 85 percant ethanol (mnewable) and 15 percent motor gasoline (nonrenewable). To address cold starting Isauss, the percentage of ethanol varles
sezzonally. 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 kubricants.

"This includes carbon dioxide from international bunker fuals, both civilian and military, which are excluded from the accounting of carbon dioxide emissions under the Linited
Nations convention. From 1880 through 2012, intemational bunker fuels accounted for 90 o 128 million metric tons annually.

Yncludes pipaline fue! natural gas and natural gae used as fuel In motor vehicles, trains, and ships.

Biu = British thermal unit.

Note: Totals may not equai surm of components dus to independent rounding.  Data for 2012 are model results and rnay differ fror official EIA data reports.

Source: 2012 consumption based on:  U.S. Energy information Administration (E1A}, Montily Energy Review, DOE/EIA-0334(2013/09) (Washington, DC, September 2013).
Other 2012 data:  Federal Highway Administration, Mighwey Stafstice 2070 (Washington, DC, February 2012); Oak Ridge National Laboratory, Transportation Energy Data
Book: Edifion 31 (Oak Ridge, TN, .July 2012); National Highway Traffic and Safa?v Administration, Summary of Fuei Economy Performance (Washington, DG, October 28, 2010);
U.S. Departmant of Commerce, Bureau of the Census, “Vehicie Inventory and Use Su , ECO2TV (Washington, DC, December 2004); EIA, Altemnatives o Traditional
Transportation Fuels 2008 (Part || — User and Fuel Data), Aprll 2011; EIA, Séate Energy Dafa Report 2011, DOE/EIA-0214(2011) (Washington, DC, June 2013); LLS. Dspartment
of Transportation, Research and Special Programs Administration, Air Carrfer Stafistics Monthly, December 2010-2009 (Washington, DC, December 2010); and United States
Department of Defense, Defense Fuel Supply Center, Factbook (January, 2010). Projections: EIA, AEC20t4 National Energy Modeling System runs
RLNGLOW20.0012814C, REF2014.D102413A, and RLNGHIGH20.D012914C.
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Table D12. Key results for energy savings and industrial competitiveness act case
{quadriliion Btu per year, unless otherwise noted)

2020 2030 2040
Consumptlen, emlssions 2012
Reforance | ESICA | Reforence | ESICA | Referance | ESICA
Energy consumption
Resldential 10.42 10.74 10.70 10.83 10.71 10.84 10.78
Propane. kerosene. and distlLate fus! oil ............. 1.02 0.89 0.88 0.75 0.75 0.66 0.66
NAITEE GAB ......cooceeeceneesiercees e venessse s esessaneans 4,26 4.56 4.52 4.43 4.35 4.21 4,42
Renewable energy” ..o 0.45 0.46 0.46 0.44 0.44 0.42 0.41
Elottritity ... oo e i 469 4.84 4.83 5.21 5.18 5.55 5.62
Commercial... B.29 8.78 8.76 938 8.31 10.22 10.14
Liquid fuels and other petrcieum?.................. 0.83 0.68 0.68 0.67 0.67 0.68 C.67
Natural gas ...t e e 298 3.23 322 3,35 3.31 3.85 3.59
Coal.. 0.04 0.04 C.04 0.04 0.04 0.04 0.04
Renewabie energy® .. 0.13 0.13 0.13 0.13 c.13 0.13 c.13
ElOCArohY oo e 4.52 4.89 4.68 5.18 5.18 572 5.70
industrial®... . 23.63 21.71M 211 29.62 29.59 30.22 30.19
Liquid fuels and other petroleum®....................... 8.06 9.56 2.55 10.10 10.08 10.1¢0 10,07
Natural gas.........cooeeerereiceccect e e 8.75 10.04 10.04 10.87 10.86 11,28 11.27
Coal................... 1.48 1.57 1.57 152 .52 1.44 1.44
Renewable Bnergy®.......c...occeeces oo 2.00 250 2.50 2.7¢ 2.79 397 3.07
EleCtrichy ..o e s 2.35 4.04 4.04 433 4.33 4.34 435
Transportation 26.72 26.40 26.40 25.08 25.08 25.50 25.50
Liquid fuels and other petroleum” ...........cccoevenee 2593 25.55 2555 23.94 23.84 23.73 23,73
Pipeline fuel natural gas................ 0.73 0.74 0.74 c.a2 0.81 £.85 0.84
Compressed / liquefied natural gas................. .. 0.04 0.08 0.08 0.28 0.23 0.88 0.86
Electricity and liquid hydrogen.................. T, 0.02 0.03 0.03 0.05 C.05 0.07 0.07
Electric power” ..... 38.53 40.70 40.66 43.12 43.04 45.20 45.08
Natural gas 9.48 8.00 8.99 10.28 10.23 11.48 11.33
Steam coal ..... 15.82 1E6.95 16.95 17.44 17.43 17.27 17.27
NUCIEAT J UMENIUM ..o e 8.05 8.15 8.15 8.18 8.18 8.49 8.56
Renewable energy™........cccc.coorervreers s 4,58 6.08 6.06 £.68 6.68 7.44 7.41
Other™ ettt 0.62 0.52 0.52 0.53 0.53 0.53 0.52
Total energy consuUmMPioN ..cvsmmmsssrasteesceeccermm v ems 95.02 100.73 100.63 103.27 103.02 106.31 105.97
Carbon dioxide emissions {million metric tons)
by sector
Residential.........cccovvvmec e 295 302 300 288 281 2E8 262
COMMEIEIE ... ..o et e e 206 224 223 23C 227 246 242
INGUSIAAY. ... ... ettt eenen 837 1.060 1.055 1,107 1,106 1123 1.121
Transporiation %812 1777 1,777 1,677 1,676 1,691 1,61
Elactric powdrb ... ...t eeeesenean 2.038 2.112 2111 2227 2,223 2,271 2,263
by fuel
Petrofetm™ . ... et cent et e 2.264 2,252 2,251 2,136 2.134 2,113 2,111
Natral G288 .....cove v b 1.368 1447 1.443 1.572 1.583 4,694 1,676
0 - | U 1.657 1.768 1.786 1,807 1,805 1,780 1,780
Other............ - 12 12 12 12 2 12 12
Total carbon dioxide emigslons......c.cevvuveeer 5,290 5,476 5,472 5,527 5,513 5,599 5,579

“inciudes wgod used for residentiai heatng. Excludes nonmarketed renewable energy consumption for geothermnai heat pumps, buildings protovoltaic systems, and solar
thermai water heatars.

Zincludes propane, motor gasoline, ethanol and ethers, kerosene, distiliate fuef off, and residual fuel ol:.

®includes commercial secter cansumption of wood and wood wasts, lanef! gas, municipal wasie, and other biomass for combined neat and power. Exciudes nonmarketed
renewable enangy consumpticn for gectherma; heat pumps, buildings photovoltaic systems, and solar thermal water heaters.
includes energy for combined heat and power plants that have a non-regulatory status, and smal: on-site generating systems.
Includes ethane, natural gascline, refinery clefins, liquefled petrcleum gases, motar gasoline, ethanol ana ethers. distiliate fuel oil, residual fuel ol petrochemical faedstotks
petroleum coke, asphalt, road oft, iubricants, still gas, and miscellanecus petroleum products.

:inctuues cansumption of energy produced from hydrosiectric, wood and wood weste, municipal waste and other biomass sources. Excludes ethanai.
;Includes propane, moter gasoiine, ethane! and ethers, jet fue!, distillate fusl cil. residual fue! oil, avialion gasolite. and tbrcants,
¥ncledes consumption of energy by elactridty-only snd combined neat and power plants thet have a regulatory status.

*Thase vaiues reoresent the energy obiained from uranium when t is used in light water reactors. The total energy content of uranium Is much larger, but altemative
Rrocasses are required to take advantage of it

‘includes ?cnvanﬁunal hydroelectric. geothermal, wood and wood waste, bogenic municipal waste, other biomass, wind, pnotavoitalc. and sofar thermai sources. Exciudes
net alectricity 'mports,

"Includes distiilate fue ofl. residual fuei ofl, non-ticgenic municipal waste, and net eleciricity imports.

This inciudes carpon dioxide from intemational bunker fuels, both civiltan and military, which are excluded from the accounting of carben dioxide emisslans under the Unied

Naflons convention, From 1890 through 2012, internationa; bunker fuels accounted for 90 te 126 million metric tohs annually,

Jinciudes emissions from geathermal power and emissions from non-bioganic municipal waste.

ESICA = Energy Savings and !ndustria) Competitiveness Act,

Btu = Britsh therma! unit,

Note: Tota's may rot equai sum of components due ‘o independent rounding.  Data for 2012 are model results and may differ from officia! EIA data raports,

Source: U.S. Energy information Administration, AEQ2014 National Energy iiodeiing Systerr, runs REF2C14.0192413A. and ESICA.D321014A.
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Table I13. Key results for no greenhouse gas concern case
{million short tons per year, unless otherwise noted)

amti Capaskio Fcss;g 2012 T No GHG s No GHG T No GHG
. N - o
slectriclty generafing capacity additions Reference Concem Reference Concam Reference Concem
Proguction” ............c..c.ceeeemereereeeeesssesie e oesse e seenes 1,016 1,077 1,084 1,127 1,136 1,121 1,159
Appalachia . 293 261 262 253 255 247 252
Interior.... 180 228 231 266 268 289 310
West... 543 587 591 8607 613 584 587
Waste coal supplled’ ................................................. 11 14 14 15 15 19 20
Netimports® ... -118 -126 -126 -147 -147 -160 -160
Total supply“ 209 965 971 995 1,004 o979 1,020
Consumption by sector
Commercial and institutional..............ccmreermnccnne 2 2 2 2 2 2 2
Coke plants 21 22 22 21 21 18 18
Cther industrial® ... 43 49 49 49 49 50 50
Coal-to-liquids... - 0 0 4] 4] 1] [¢] 0
Elaciric power® .................... . 825 892 898 923 931 909 950
Total coal consSuMPLIoN ...c.vereureemcemeeecineee 891 965 a7 995 1,004 979 1,020
Average minemouth price’
{2012 dollars per short 1on) ... isnecneiens 39.94 46.52 46.53 53.156 53.15 59.16 §8.33
{2012 dollars per million BL) ...........c.ccoveeanicninns 1.08 2.33 233 287 267 2.98 298
Delivered prices®
(2012 dollars per short ton)
Commaercial and institutional ... 90.76 95.19 95.30 101.39 102.33 108.37 108.02
Coke plants...........cooveeeecereeeee 190.55 221.01 221.03 249.43 249.52 267.23 267.29
Other industrial® . 70.32 76.39 76.44 82.64 8342 89.22 90.11
Coal to liquids .... . “s -- -- -- -- -- --
EIBGIIC POWBI® w...o.vveeve s cerassasses st ssvasssencess e 46.13 49.63 48.71 55.32 55.37 60.61 61.20
Average 50.85 54.99 55.04 80.85 60.90 85.97 66.35
Electric power (2012 dollars per million Btu)‘ ........ 239 2.61 2.62 293 293 319 3.23
Exports® . 118.43 136.76 136.75 145.97 146.13 150.13 150.56
Electricity generating capaclty (gigawatts)
Cumulative capacity additions'
Coal... e 0.0 25 25 25 4.1 26 13.0
Conventonai w1th scrubber 0.0 1.0 1.0 1.0 26 1.1 11.5
IGCC without sequesh'ailon......................... 0.0 0.6 0.6 0.6 0.6 0.6 0.6
IGCC with sequestration... 0.0 0.9 0.8 0.8 0.8 0.9 09
End-use generators" - 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Natural gas. ..o e 0.0 41.7 406 142.6 139.3 255.2 246.4
Nuclear / uramum 0.0 5.5 55 5.8 55 9.7 7.2
Renewables™ 0.0 36.4 36.5 49.6 48.3 833 7.7
Cther... . . 0.0 0.6 0.6 0.8 0.5 0.6 0.6
Total cumulatwe addlﬂons ....................... 0.0 86.7 85.7 2011 1988.8 351.5 344.9
Curnulative coal capacity retirements™......c.oo.co.... 0.0 49.9 48,5 50.7 493 50.8 49.4
Total coal Capatity .........coeveverrrivienrincecseemececeees 310.0 262.6 264.0 251.8 264.8 261.8 2736
Llguids from coal {million barrels per day) ...........ce... G.00 0.00 0.00 0.00 0.00 0.00 0.00

'Includes anthracite, bituminous coal, subbltuminous coal, and lignite.
2Includes waste coal consumed by the electric power and industrial sectors. WWaste coal supplied is counted as a supply-side tem to balance the same amount of waste coal
included in the consumption data.
Excludes imports to Fuerto Rico and the U.S. Virgin Islands.
“Production plus waste coal supplied plus net imports.
fIncludes consumption for combined heat and power planis that have a non-regulatory stetus, and small on-site generating systems. Excludes all coal use in the
coal-fodiquids process.
‘lnchdes all electricity-only and combined heat and power plants that have a regulatory status.
Tinckides reported prices for both open market and captive mines, Prices welghied by producfien, which diffars from average mimemouth prices published in EIA data reports
whg{:a itis wamhtad by reported sales.
rices weighted by consumption tonnage; welghted average excludes export free-alongside-ship prices.
'Frae-alongaldo—shlp price at L1.S. part of exit.
PCumulative additions after December 31, 202. Includes all additions of elecfricity only and combed heat and power plants projected for the electric power, indusirial, and
commercial sectors.
includes combined heat and power plants and electricity-only plants in the commersial and industrial sectors that have a non-regulatory status. includes 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 co%vanhon;I hydroalednc geot.hermal wood, wood waste, municipal waste, landfill gas, other biomass, solar, and wind power. Fagiliies co-firing biomass and
| ares clasaified as co
om"(::urﬁulaﬂve“r!{.ﬂg:nenu after December 31, 2012, Includes refirements of elactriciy-only and combined heat and power plants that have a regulatory siatus.
- - = Nut applicable.
Btu = Brifish thermal unit.
GHG = Greenhouse pas.
IGCC = Integrated coal-gasification combined cycle.
Note: Totals may nat aqual sum of components due to independent rounding. Data for 2012 are model results and may differ from official EIA data reports,
Sources: 2012 data based on: U.S. Energy Information Administration (EIA), Annual Coal Repcrt 2012 DOE/EIA-06584(2012) (Washington, DC, December 2013); EIA,
Quarferly Coal Report, October-December 2072, DOE/EIA-0121(2012/4Q) (Wasl hngton DC, M. 3) and ElA, AEQ2014 National Enargy Modeling System run
REF2014.D102413A. Projectlons: EIA, AEO2014 National Energy Modeling Systemn runs REF2014 D102413A and NOGHGCONCERN.D1204134,
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Table D14, Key results and assumptions for coal cost cases
(million short tons per year, unless otherwise noted)

2020 2040 rowth 2012-2040 (perce
b - il 012 | jow Coal High Coal | Low Coal High Coal h:o':u(l:al - H'(phc n:)
arati ity, al ig ow i . | High Coal

generating capacity, and costs Cost |Reforance| "6 o) Cost |Reference! "n Cost |Roforance| ™ oo
Producfion” .........ceeeeeomeoeessvesrneemseneeme. 1,016 1,122 1,077 1,003 1,244 1,121 814 07% D03% -0.8%

293 271 261 247 283 247 200 00% -06% -1.4%
180 230 228 225 268 289 253 1.4% 1.7% 1.2%
West 543 622 687 530 683 584 360 0.8% 03% -1.5%

Waste coal supplied® .. . 11 1 14 15 1 19 27 0.1% 19%  3.2%
Net Imports3 -118 =127 -126 -122 -201 -160 -69 1.9% 1.1% -1.8%
Total supply* 909 1,006 965 895 1,054 979 77 0.5% 0.3% -0.8%
Consumption by sector
Commercial and institutional...............evreeeee 2 2 2 2 2 2 2 0.0% 01% -02%
Coke plants ... 21 22 22 22 18 18 17 -04% 05% -06%
Other indusirial® .. 43 49 49 49 51 50 48 0.6% 0.5% 0.4%
Coal-to-liquids ..... o 0 0 o 0 0 0 -- -- --
ElBctic POWBI® .......coerver s eemeeease s eenermsreveensnns 825 933 832 822 983 809 705 0.8% 0.3% -06%
Total coal use 891 1,006 965 895 1,054 979 773 0.6% 0.3% -0.5%
Average minemouth price’
(2012 dollars per short fon).......ccoccciivnenrens 38,84 39.48 4652 55.11 32.28 59.16 11347 -D.8% 1.4% 3.8%
(2012 dollars per mililon Bfu) ...............cccouc 1.98 1.87 233 2.76 1.81 2.96 554 07% 1.4% 3.7%
Delivered prices®
(2012 dollars per short ton}
Commercial and institutional ...........c.coeeeeeee. 80.78 86.19 8519 105.18 70.73 10837 165.32 -0.9% 0.6% 2.2%
Coke plants......cccuviiiierr e 19055 197.05 22101 24889 170.56 267.23 42862 -04% 1.2% 2.9%

Other industrial®

e 032 6817 76.39 85.17 55,92 88.22 141.81 -0.8% 0.9% 2.5%
Coal to HqUids .......cceeviecimmmvimrrerme e “a

Electric power®
(2012 dollars per short ton) ......oceveieevvee. 48,13 44,13 49.63 55.83 35.89 60.61 10506 -0.8% 1.0% 3.0%
(2012 dollars per million Biu)...........cocuimeee 2,39 231 2.61 2.95 1.89 319 5.36 -0.8% 1.0% 2.9%
Average 50.85 48.76 54.99 6222 39.28 6597 11480 -0.9% 0.9% 3.0%
Ex]:t:arls.9 e rame e s 118,43 120,29 136,76 155.84 96.59 15013 250.91 0.7% 0.9% 2.7%
Electricity generating capacity (glgawatts)
Capacity
Coal. e 310.0 269.1 262.6 2442 2740 261.8 2433 -04% -06% -0.9%
Conventional............ a06.2 263.8 257.3 238.9 268.7 256.5 238.0 0.0 0.0 0.0
IGCC without sequestration... 0.4 1.0 1.0 1.0 1.0 1.0 1.0 0.0 0.0 0.0
IGCC with sequestration. ... 0.0 0.8 0.8 0.9 08 0.8 0.9 -- -- -
End-use generators'™ . 3.4 3.4 3.4 34 3.4 3.4 3.4 0.0% 0.0% 0.0%
Natural gas............... 367.9 3673 4015 4107 609.5 813.7 622.8 1.8% 1.8% 1.9%
Nuclear / uranium ......... 102.1 97.8 878 97.8 100.5 102.0 101.4 -0.1% 0.0% 0.0%
Renewables™..................... 150.4 195.1 184.9 186.0 248.0 241.8 238.0 1.8% 1.5% 1.5%
Other.........ccrsssesssrrnsninreeeee. 126.3 1128 11286 111.4 96.8 96.2 847 D98% -t0% -1.0%
Total capacity 1,065.8 1,0720 41,0695 1,080.2 1,3289 13158 1,301.3 0.8% 0.8% 0.7%
Cumulative capacity addltions™
{07 | TSR 0.0 25 2.5 25 B.2 26 25 -- .- --
Conventional with scrubber ... 0.0 1.0 1.0 1.0 6.8 1.1 1.0 -- --
IGCC without sequestration.._.............. 0.0 06 0.6 0.6 0.6 0.6 0.6 -- -- --
IGCC with sequestration..................... 0.0 09 0.9 0.8 09 0.8 0.9 -- -- -n
End-use generators™ ..... 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -- = --
Natural gas.......c........ 0.0 37.5 41.7 511 251.0 2552 264.3 -- --
Nuclear / uranium.. 0.0 55 5.5 5.5 8.2 8.7 8.1 -- - --
Renewables™..... 0.0 36.6 36.4 375 89.5 83.3 80.5 -- -- --
Other.....ccirresmimerseesaren 0.0 0.6 0.6 0.6 0.6 0.6 0.6 -- -- --
Total cumulative additions ............... 0.0 827 86.7 97.2 357.6 3518 3571 -- .. .-
Cumulative capaclty retirements™
B0l ———- 0.0 43.4 49.8 68.3 44.2 50.8 69,2 -- .- --
Natural gas..... 0.0 3.1 8.1 8.3 9.4 9.4 9.5 -- -~ --
Nuclear / uranium.. 0.0 4.8 4.8 4.8 4.8 4.8 4.8 -- - --
Renewables..... 0.0 0.9 0.9 0.9 0.9 0.9 0.8
(91131 o 0.0 143 14,4 15.6 301 30,8 322 -- :
Total cumulative retirements............ 0.0 71.5 78.0 ar.e 89.5 6.7 116.6 -- -- --
Liquids from coal {million barrels per day) ......... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 = -- --
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Table ID14. Key results and assumptions for coal cost cases (continued)
{miliion short tons per year, unless otherwise noted)

2020 0 Annual growth 2012-, t
Supply, disposiion, prices, slectricity 012 | 10w Coal High Coal | Low Coal - High Coal megl : 204:_(p:r:-n!)
- oW 2 j A 19 03| ow L.oal qn L.oa
genarating capacity, and costs Cost |Referance Cost Cost | Reference Cost Cost | Roference Cost
Cost indices

(constant dollar index, 2012=1.000)
Transpertaticn rate multiphers
Eastem railroacs.............. . 1.000 0.880 1.022 1.080 0.760 1.008 1260 -1.0% 0.0% 0.8%
Westem raliroads ... 1.000 0840 1.0C5 1.070 0.750 G.096 1.250  -1.0% 0.0% 0.8%
Mine equipment costs

1.000 0.g32 1.000 1.072 0.762 1.000 1.308 -1.0% 0.0% 1.0%
1.000 C.832 1.000 1.072 0.762 1.000 1.308 -1.0% 0.0% 1.0%

Other mine supply costs

East of the Mississippi: all mines..........  1.000 6,932 1.000 1.072 0.762 1.00C 1308 -1.0% 0.0% 1.0%
West of the FMississippi: underground.......  1.000  0.932 1.0C0 1.672 0.782 1.020 1.308  -1.0% C.0% 1.0%
West of the Mississippi: surface .............. 1.000 0.932 1.000 1.072 G.762 1.0C0 1.308 -1 0% G.0% 1.0%

Coai mining ianor productivity
(short tons per miner per NoUF e 5.19 5.82 4.64 3.88 6.88 3.68 1.68 1.9% -1.2% 4. 0%

Average coal miner wage
(2032 dellars ceryear)........coceececes v, 80,450 87,205 §3.866 100431 79,835 104,525 138,440 £.0% 0.9% 1.9%

“Inciudes apthracits, buminous coal, subbituminous coal, and ignite.

“Inciudes waste coal cansumed by tne efeciric power and industrial sectors. Waste eoal suppiied is counted as & suppiy-s'de Ram to Salanca the same amourt of waste cosl
inciuded . the consumption data,

Excludes impernts to Puero Rice and the U,S, Virgin ls'ande.

*Production plus waste coal supplied pius net imports.

N anciudas consumptien for combined heat and power plants that have a non-reguiatory status, and sma)! on-site genarating systems. Excludes alf coal use in the ceal to
iquids process,

:lndudes alt electricity-enly and combied heat and powar plants that have a reguiatery status,

Inctudes reparted prices for both cpen markat ano captive mines. Prices weignted by production, whick differs from average minamouth prices pubfished in EIA data reports
where it [s weighted by reported sales.
Prices weighted by consumption tonnage: weighted average excluges axport free-aiongside-ship prices.

Free-slongside-ship orice at U.S. port of exit

“Includes comoined heat and power plants and etectricty-anty plants in the commercial and industrial sectors tha* have a ner-regulatory status, inciudes sma' on-site
gengrating systems in the rasidenfial, commerciai, and Industrial sectors used primarily for cwn-use generation. but which may also sell some power to the grid,

includes comventional hytroelectric, geotherma'. wood. vood waste, municipal waste, [andfiii gas, other blomass, sclar, and wind power. Faclliies co-firing biomass and
coal are classified as coal,

ﬂCurrp.ciiat.i\.ua_ additions after December 31. 2012, Includes all add'tions of electricity-only and combined heat and pevier piants projected for the alectic power, industrial, and
cotenercial sectors.

"Cur:lula!lve refirements afier Becenber 31, 2072. includes retirements of eieciricity-onfy and combined heat and power plants that have a regulatory status.

- - = Not applicable.

B = British thermal unit.

IGCC = Integrated coal-gasification combined cycie,

Nete:  Yotals may not esual sum of components duse to Independent rounding.  Data for 2072 are modet resuits and may differ from official EIA data reports.

Sources: 2012 data bases ap; U.S. Energ Information Administration {E1A), Annual Coal Report 2012, DOE/EIA-0584(20 2} Washirgton. DG, Decemirer 2013;: EIA,
Quarterly Coa! Regor!, Cefober-December 20127 DOEEIA-0121/2012/4Q) nashington, DG, March 20131 U.S. Deparment of Labor, Bureau of Labor Satistics, Quarterly
Census of Employment and \Vages: Caoat Mining. Serles [T ENUUSODC5052124; and ELA, AEQ2014 National Enerpy \lodeling Systemn run REF2014.D102413A.
Projections: EIA, AEQ2014 Nationa? Energy Mogelng System runs LCCST14.0120443A, REF2014.D102413A, and HCGST14.0420473A,

U.3. Energy Information Administration | Annual Energy Outlook 2014 D-2



THIS PAGE INTENTIONALLY LEFT BLANK




Appendix E
NEMS overview and brief description of cases

The National Energy Bodeling Sysiem

Projections in the Annuai Energy Outlock 2014 (AEQ2014) zre generated using the National Erergy Modsling System (NEMS) {13,
developed and maintzined oy the Cffice of Energy Analysis of the U.S. Erergy Information Administration (EIAY. Ir addition 1o its
use in develoning the Annus! Energy Outicok (AEQ) projections, NEMS is used to complete anaiyticai studies for the U.S. Congress,
the Executive Office of the President, other offices within the U.S. Department of Energy {DOE}, and other federal agencies, NEMS
is also used by nongovernment groups, such as the Electric Power Research |nstitute, Duke University, and Georgia institute of
Techrology. In addition, AEO projections are used by analysts and zlanrers in other governmen: agencies ard nongovernmental
arganizations.

The projections in NEMS are developed with the use of a market-based approach, subject to regulations and standards. For each
fuei and consuming sector, NEMS balances energy supply and demand, accounting for economic competition across the various
energy fuels and sources, The time horizon of NEMS extends to 2040. To represent regional differences in energy markets, the
component modules of NEMS function at the regional level: the 9 Census divisions for the end-use demand modules; production
regions specific {o oil, natural gas, and coal supply and distribution; 22 regions and subregions of the North American Electric
Reliability Corporation for electricity; and 9 refining regions that are a subset of the 5 Petroleum Administration for Defense
Districts (PADDs).

NEMS is orgarized and implemenrted as 2 modular system. The moduies represent each of the fual supply markets, conversion
sectors. and end-use consumption sectors of the energy system. The modular design also permits the use of the methodology
and levei of aetail most appropriate for each energy sector, NEMS executes each of the commiponert moduies to solve for prices of
energy defivered to end users and the guantities consumed, by product, regior, and sector. The delivered fuel prices encompass
all activities necessary to produce. import, and transport fuels to end users. The information flows al'so inciude such areas as
economic activity. domestic production, and international petroleum supply, NEMS calis each supply, conversion, and end-use
demanc module in seguence until the delivered prices of energy and the guantities demanded have cenverged within talerance.
thereby actieving an economic equitibrium of sugply and demand in the consuming sectors. A so'ution is reached for each year
from 203 through 2C40. Other variables, such as petroleum product imports, crude ol imports, ang several macroeconcmic
ndicators, also are evaluaied for convergence

Each NEMS comocnent recresents the effects and costs of jegisiation and epvironmenta! reguiztions that affect ezch sector,
NEMS accounts for all energy-relatec carbon dioxide {CO;) emissions, as well as emissions of sulfur dioxide {SO,). nitroger oxides
(NOy?, ard mercury from the electricity generation sector.

The version of NEMS used for AEO2014 generaily reprasents current legisiation and environmental reguiations, including recent
government acticns for waich implementing reguiations were aval*zsle as of October 37, 2013, as discussed n the Legislation
and Reguilaticns sectior: of the AED. The potential effects of proposad federal and state legisiaticn, reguiztions, or standards—or
of sections of legisistion that have been enacted but reauire funds or implementing regulations that have not been provided or
specified—are not reflected in NEMS. Many of the pending provisions are examined, however, in alternative casaes included in
AEQ2014 orir other znziysis comoleted by EiA,

In generel, the historical data presentad with AEQ2014 projections are based on various EIA nublications {27; however, gata were
taker from multiple sources. Historical numbers are presentad for comparison only and may be estimates. Source documents
shouid be consulted for the official data va ues. Feotncies to AED2074 appendix tables indicate the defiritions and sources of
historical data.

Where possible AEQ2014, which was developed during the summaer of 2013, presents information for 2013 and 2014 that is
consistent with the short-term projections from E|A's September 2013 Short-Tersm Energy Outlock {STEO) [3]. FiA's views regarcing
energy use cver the 2013 through 2015 periad are reported in monthily STEQ updates [4], which should be consicered to supersads
information reported for those vears in AEC2074,

Component modales

The component meduies of NEMS represent the individual supply, demand, and conversicr sectors of domestic energy markets
and also include internztiona! and macroeconomic modules. In general, the modules interact through values representing prices or
expenditures for energy celivered to the consuming sectors and the quantities of end-use energy consumption.

Macroeconsmic Activity Medule

The Macroeconomic Activity Module (MAM) provides a set of macroeconomic drivers to the enargy modules and receives
energy-refated indicators from the NEMS energy components as part of the macroeconomic feedback mechanism within NIMS.
Key macroeconomic variasles used in the energy modules include gross domastic product (GDP), disposabie income, values of
industrial shicments, new housing starts, sales of naw light-duty vehicles (LDVs). ‘nterest rates, and empioyment. Key energy
indicators fed back to the MAM inciude aggregate energy prices and guantities. The MAM uses the following modeis from [HS
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Global Insight: Macroeconomic Model of the U.S. Economy, National Industrial Output model, and National Employment by
Industry Model. In addition, EIA has constructed a Regional Economic, Industrial Qutput and Employment by Industry model to
project regional economic drivers, and a Commercial Floorspace model to project 13 fioorspace types in the nine Census divisions.
The accounting framework for industrial value of shipments uses the North American Industry Classification System (NAICS).

iaternational Energy Module

The International Energy Module (IEM) uses assumptions of economic growth and expectations of future U.S. and world petroleum
and other liquids production and consumption, by year, to project the interaction of U.S. and international petroleum and other
liquids markets. This module provides a world crude-like liquids supply curve and generates a worldwide oil supply/demand
balance for each year of the projection period. The supply-curve calculations are based on historical market data and a world oil
supply/demand balance, which is developed from reduced-form models of international petroleurn and other liquids supply and
demand, current investment trends in exploration and development, and long-term resource economics by country and territory.
The oil production estimates include both petroleum and other liquids supply recovery technologies. The IEM aiso provides, for
each year of the prajection period, endogenous assumptions for petroleum products for import and export in the United States.
The IEM, through interaction with the rest of NEMS, changes North Sea Brent and West Texas Intermediate (WTI) prices in
respanse to changes in expected production and consumption of crude-like liquids in the United States.

Resider:tizl and Commercizl Demand Modules

The Residential Demand Module projects energy consumption in the residential sector by Census division, housing type, and
end use, based on delivered energy prices, the menu of equipment avaitable, the availability of renewable sources of energy, and
changes in the housing stock. The Commercial Demand Module projects energy consumption in the commercial sector by Census
division, building type, and category of end use, based on delivered prices of energy, the menu of available equipment, availability
of renewable sources of energy, and changes in commercial floorspace.

Both modules estimate the equipment stock for the major end-use services, incorporating assessments of advanced technologies,
representations of renewable energy technologies, and the effects of both building shell and appliance standards. The modules
also include projections of distributed generation. The Commercial Demand Module also incorporates combined heat and power
(CHP) technology. Both modules incorporate projections of heating and cooling degree-days by Census division, based on a 30-
year historical trend and on state-level population projections. The Residential Demand Module projects an increase in the average
square footage of both new construction and existing structures, based on trends in new construction and remodeling.

Indusirial Demand Module

The Industrial Demand Module (IDM) projects the consumption of energy for heat and power, as well as the consumption of
feedstocks and raw materials in each of 21 industry groups, subject to the delivered prices of energy and macroeconomic estimates
of employment and the value of shipments for each industry. As noted in the description of MAM, the representation of industrial
activity in NEMS is based on the NAICS, The industries are classified into three groups—energy-intensive manufacturing, non-
energy-intensive manufacturing, and nonmanufacturing. Seven of eight energy-intensive manufacturing industries are modeled in
the IDM, including energy-censuming components for boiler/steam/cogeneration, buildings, and process/assembly use of energy.
Energy demand for petroleum and other liquids refining (the other energy-intensive manufacturing industry) is modeled in the
Liquid Fuels Market Module (LFMM) as described below, but the projected consumption is reported under the industrial totals.

There are several updates and upgrades in the representations of select industries. AEQO2014 includes an upgraded representation
for the glass industry. Instead of assuming that technological development for a particular process occurs ona predetermined or
exogenous path based on engineering judgment, these upgrades allow technological change in the glass industry to be modeled
endogenously, using a more detailed process fiow representation. The upgrade allows for explicit technological change, and
therefore energy intensity, to respond to economic, regulatory, and other conditions. The combined cement and lime industries
and aluminum industry were upgraded to process flow models in previous AEOs. The iron and steel and paper industries will be
similarly upgraded in future AEOs.

Model input data associated with energy intensity were aligned with the Manufacturing Energy Consumption Survey 2010 data.
in the bulk chemicals model, behavior of naphtha and ethane prices was modified o better respond to oil price cases. The cement
model was modified to include muitichannel burners that add flexibility for fuel mix, allowing the use of significant amounts of
secondary fuels, such as alternative solid fuels including tires, plastics, wood, and waste. The model also includes more rapid
penctration of energy-efficient grinding. In the food industry, shipments were categorized in more detail, to grain and oil seed
milling, dairy, animal slaughter, and all other. Changes also were made to the nonmanufacturing data approach. Census, U.S.
Department of Agriculture, and EIA's Fuel Oil Kerosene Sales data were used to improve projections of petroleum product and
natural gas cansumption in agriculture, construction, and mining. CHP use is now differentiated by region and industry, based on
EIA’s updated historical data.
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Transporiziion Demand Module

The Transportaticn Demand Module projects consumption of energy by made and fuel—including petroleum products,
electricity, methanol, etharcl, compressed natural gas (CNG), liguefied natura! gas (LNG), and hydregen—in the transporiation
sector, subject to delivered energy prices, macroeconomic variabies such zs GDP, and other factors such as technelogy adoption
and censumer behavior. The Transportation Demand Mcduie includes legisiation and regulations—such as the Energy Policy
Act of 2005 (EPACT2005), the Energy Improvement and Extension Act of 2008 {EIEA2008), and the American Recovary
and Reinvestment Act of 2009 (ARRA2009)—which contain tax credits for the purchase of aiternatively fueled vehicles.
Representaticns of LDV corporate average fuel economy (CAFE) and greenhouse gas (GHG) emissions standards, heavy-
duty vehicle (HDV} fuel consumptior and GHG emissicns standards, and biofuels consumzction reflect standards enacted by
the National Highway Traffic Safety Administration (NHTSA) and the U.S. Eavironmentai Protaction Agency (EPAJ, as well as
provisions in the Energy Independance and Security Act of 2007 (EISA2007).

The air transcortation comaonent of the Transportation Demand Module represents air trave! in comestic and foreign markets
and includes the industry practice of parking aircraft in both comestiz and internationa! markets to reduce operating costs, as weil
as the movement of aging aircraft from passenger to carge markets, For passenger trave! and air freight snipments, the module
reoresents regionai fuel use and travel demanc for three aircraft types: regional, narrow-body, and wide-body. Ar infrastructure
constraint, which 's aiso modelec, can potentially limit cverail growtn in passenger and freight air travel 'o levels commensirate
with industry-projected infrastructure expansion and capacity growth.

The Transportation Demand Module projects energy consumption for freight anc passenger rzil and marine vesseis by made arnd
fuel, subject to mecroecenomic variables such 25 the vaiue and type of incustrial srinments, Freight ton-mifes and efficiency also
zre projected in the model,

fectrickty Marke! Moduie

There are three primary submodules of the Electricity iMarket Module {(EMM}—capacity planning, fue! disoatching, and finance
and pricing, Tne capacity expansion submcdule uses the stock of existing generation capzcity, known envirenmental regulations,
the expected cost and performance of future generation capacity, expected fuel prices, expected financial parameters, and
expected electricity demand to project the optimal mix of new gereraticr capacity that should be added in future vears, The
fuel diszziching submocule uses the existing stock of generation equipment types, their operation and maintenance costs and
performance, fuel prices to the electricity sector, electricity demand, and all applicable environmental regulations to determine
the ‘east-cost way 1o meet that demand. This submodule also determines transmission and pricing of electricity. The finance
and pricing submodule uses capital costs, fuei costs, macroeconomic parameters, environmental regulations, and load shapes to
estimate generation cosis for each technciogy.

All specifically identified opticns sromutgated by EPA for comazliance with the Clean Air Act Amendments of 1950 zre explicitly
represented in the capacity expansion and disoatch decisions. All £naricial incentives for power generation expansion and dispatch
specifically identifiec in EPACT 2005 nave been implemented. Several siatas, primariy inthe Northezst, have enacted air emission
reguiations for CO; that affect the e'ectricity generation sectoer, anc those regulaticns are represented in AE02C14, The AFO2014
Reference case aiso imposes a iimit cn CO; ernissions for specific covered secters, inciuding the electric sower sector in California
as represented in Cafifornia Assemsly Bil' 32, the Globat Warming Solutions Act of 2006 {AB 32). The AEC2074 Referance case
leaves the Clean Air Interstate Rule (CAIR) in effect afer the court vacased the Cross-State Alr Peliution Ruie in August 2012
CAIR incorporates a caz-and-trade pregram for annual emissions. of 505 anc annual and seasonal emissions of NOy from fossil
fuel povier piants. Reductions in hazeracus air pollutant emissions from coal- and ci-fred steam electric pewer plants alsc are
reflected through the inciusion of the Mercury 2nd Air Toxics Standards for power piants, finalizes by EPA on December 16, 2011,

Although currently there is no federal iegisiation in piace thet restricts GHG emissions, regulators and the investment community
have continued to push energy companies to invest in technologies that are iess GHG-intersive. The trend is captured in the
AEQ2(14 Reference case through a 3-percentage-poirt increase in the cost of capitz) when evaluating investments in new coai-
fired power plants, new coal-to-liquids (CTL) pizarits without carbon capture anc storage (CCS), and pollution control retrofits.

Henewsnble Fucls Modals

The Rerewable Fuels Module (RFM) ircludes submodules representing renewable resource supply and techroiogy input
information for central-station, grid-corrected electricity gareration technologies, inciuding conventional tydroelect-icity,
bicmass (dedicated ciomass plants and co-firing in existing cozl plants), geothermal, langfili gas, solar thermal electricity,
scier prctovoitaics {FV). and both onshare and offshore wind energy, The RFM contains renevsable rescurce supply estimates
representing the regional epportunities for renewable energy deveiopment. investment tax credits (ITCs) for renawabie fueis are
incorporated, as currently enacted, inclucing a permanent 10% {TC for busiress iavestment in sclar energy (therma! nonpawer
uses as wel' as power uses) and geotherma! cower {available only to those projects not accepting the proguction tax credit
[PTC for geothermai power). In addition, the medule reflects the increase ir the iTC to 30% for solar energy systems installed
before January 1, Z017. The extension of the credit to individual homeowners under EIZA2CQ8 is refiected in the Residential and
Commercial Demand Modules,
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PTCs for wind, geothermal, landfill gas, and some types of hydroelectric and biomass-fueled plants also are represented. They
provide a credit of up to 2.3 cents/kilowatthour (kWh) for electricity produced in the first 10 years of plant operation. For AE02014,
EIA represents the expiration of the PTC that occurred at the end of 2013. However, because the expiration date reflects an under-
construction versus in-service deadline, the effective modeled eligibility deadline is extended to new wind and landfill gas plants
coming online by the end of 2015, and to other eligible plants coming online by the end of 2016. AEO2014 also accounts for new
renewable energy capacity resulting from state renewable portfolio standard programs, mandates, and goals, as described in
Assumptions to the Annual Energy Outlook 2014 [5].

0Oil and Gas Supply Module

The Oil and Gas Supply Module represents domestic crude oil and natural gas supply within an integrated framework that captures
the interrelationships among the various sources of supply—onshore, offshore, and Alaska—by all production technigues, including
natural gas recovery from coalbeds and low-permeability geologic formations. The framework analyzes cash flow and profitability
to compute investment and drilling for each of the supply sources, based on the prices for crude oil and natural gas, the domestic
recoverable resource base, and the state of technology. Oil and natural gas production activities are modeled for 12 supply regions,
including six onshore, three offshore, and in three Alaska regions.

The Onshore Lower 48 Oil and Gas Supply Submodule evaluates the economics of future exploration and development projects for
crude oil and natural gas plays. Crude oil resources include structurally reservoired resources (i.e., conventional) as well as highly
fractured continuous zones, such as the Austin Chalk and Bakken shale formations. Praduction potential from advanced secondary
recovery techniques (such as infill drilling, horizontal continuity, and horizontal profile) and enhanced oil recovery (such as CO,
flooding, steam flooding, polymer flooding, and profile modification) are explicitly represented. Natural gas resources include high-
permeability carbonate and sandstone, tight gas, shale gas, and coalbed methane.

Domestic crude oil production volumes are used as inputs to the LFMM for conversion and biending into refined petroleum
products. Supply curves for natural gas are used as inputs to the Natural Gas Transmission and Distribution Module (NGTDM) for
determining natural gas wellhead prices and domestic production.

Natura! Gas Transmission and Distribution Mioduls

The NGTDM represents the transmission, distribution, and pricing of natural gas, subject to end-use demand for natural gas
and the availability of domestic natural gas and natural gas traded on the international market. The module balances natural
gas supply and demand, tracks the flows of natural gas, and determines the associated capacity expansion requirements in an
aggregate pipeline network, connecting domestic and limited foreign supply sources with 12 lower 48 states regions. The 12 lower
48 states regions align with the nine Census divisions, with three subdivided, and Alaska handled separately. The flow of natural
gas is determined for both a peak and off-peak period in the year, assuming a historically based seasonal distribution of natural
gas demand. Key components of pipeline and distributor tariffs are included in separate pricing algerithms. The primary outputs
of the module are delivered natural gas prices by region and sector, supply prices, and realized domestic natural gas production.
The module also projects natural gas pipeline imports and exports to Canada and Mexico, as well as LNG imports and exports.

Lignid Fuels Market Moduig

The LFMM projects prices of petroleum products, crude oil and product import/export activity, and domestic refinery operations,
subject to demand for petroleum products, availability and price of imported petroleum, enviranmental regulations, and domestic
production of crude oil, natural gas liguids, and biofuels—ethanol, biodiesel, biomass-to-liquids (BTL), CTL, gas-to-liquids (GTL),
and coal-and-biomass-to-liquids (CBTL). Costs, performance, and first dates of commercial availability for the advanced liguid
fuels technalogies [6] are reviewed and updated annually.

The module represents refining activities in eight U.S. regions, and a new Maritime Canada/Caribbean refining region (created to
represent short-haul international refineries that predominantly serve U.S. markets). In order to better represent policy, import/
export patterns, and biofuels production, the eight U.S. regions are defined by subdividing three of the five U.S. PADDs. All nine
refining regions are defined below:

Region 1. PADD | - East Coast

Region 2. PADD || - Interior

Region 3. PADD Il - Great Lakes

Region 4. PADD Il - Gulf Coast

Region 5. PADD Il - Interior

Region 6. PADD |V - Mountain

Region 7. PADD V - California

Region 8. PADD V - Other

Region 9. Maritime Canada/Caribbean.

The LFMM models the costs of automotive fuels, such as conventional and reformulated gasoline, and includes production of
biofuels for blending in gasoline and diesel. Fuel ethanol and biodiesel are included in the LFMM because they are commonly
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plended into petroleum products. Tne module allows ethancl biending into gascline at 10% by volume (EI0), 15% by volume
(E15) in states that lack explicit language capping ethanol volume or oxygen contert, and up to 85% by voiume (E85) %or use in
flex-fuel vehicies. The moduie also includes a 6% by volume biobutanoisgascline blend, Crude oil and refinery product imports
are represented by supply curves cefined by the NEMS IEM. Products aiso can be imparted fram refining region nine (Maritims
Carada/Caribbean). Refinery product exports are representec by cemand curves, also proviced by the iEM.

Capacity expansion of refinery process units and ncazetroleum iiquid fuels sroguction faciiities is aiso modeled in the LFMM. The
mode! uses current liquid fuels production capacity, the cost and performarce of 2ach oreduction unit, expected fuel and feedstock
costs, expected financial parameters, expected fiquid fuels demand. and relevant envircnmentai pelicies to project the ostimal mix
of new capacizy that should be added in the future,

The L=MM includes representatior: of t~e renewable fueis standard (RFS) specified in £ISA2007, which mandates the use of 36
billlon galions of ethano! equivalent renewsble fuel by 2022, Both domestic and imported biofuels count toward the RFS. Domestic
ethanol producticn is modeied for tnree feedstock categories: corn, celiulosic nlant materials, and advanced feedstock materials.
Starch-sased ethano! piants are numerous {more than 175 are now in cperation. with a total maximum sustainabie namepiate
capacity of more than 13 blilior galions annually), anc are based on a weli-known technoiogy that converts starch and sugar
into ethanol. Ethanol from celluiosic sources s a rew technolegy with ony a few small oiiot plants in operation. Ethznol from
advancec feecsiccks—produced at ethanoi refinerizs that farment and distill grains otrer than corn, and reduce GHG emissions
by at leas: 50%—is another new tnchﬁclogy modeled in the LFMM. The LFMiM also has the capability to produce bicbutano! from
a retrefitted corn ethanel facility, i ecencmically competitive

Fueis oreduced by Fischer-Tropsch synthesis and through a pyrolys is process are also modeled in the LFMM, based on their
economics compared with competing feecstccks and products. The five processes modeied are CTL CBTL, GTL BTL, and pyrolysis,

Two Califarnia-specific policies are alss represented in the LFMM: the low carbor fusl standard (LCFS) and the AR 32 cap-and-
trade program. The LCF5 requires the carbon intensity (ameunt of greerhouse gases/unit of energy) of transportation fuels soic for
use in Caifornia to decrease according 1o a scheduie cubiished by the California Air Resources Board California’s AB 32 cap-and-
trade program s established to help Caiffornia zchieve its goai of reducing CO; emissions to 1999 levels by 2020. Working with
other NEMS moguies (IDM. EMiM, anc Emissions Paficy Module), the LFMM provides emissions allowances and actuzi emissions
of CO; frem California refineries, and NEMS proviges the mechanism {carbon price) to irade allowarices such that the total 20,
emissiens cap is met.

Coal harket Moduls

The Coal Market Module (CMM) simulates mining, transportaticn, and pricing of coal, subject to end-use demand for coal
differentiated by heat ard sulfur corntent. U5, coal productionis reprasented in the CM by 41separate supply curves—differentiated
by region, mine type, coa: rank, and sulfur content. The coal supzoly curves respond to mining capacity, capacity utiiization of
mines, iabor productivity, enc factor input costs {mining equipment, mining labor, and fuel reguirements). Projections of U.S. coal
distribution are determined oy minimizing the cost of ccat supplied, given coal cemands by region and sector; environmental
restrictiors; and accounting for minemouth prices, transportation costs, and coal supply contracts. Over the projection horizon,
coal transportation costs in the CMM vary in response to charges in tne cost of raii investmants,

The CMM produces projections of U.S. steam and “1e+a'lurgica| ceal exports and imports in the context of world ceal frade
determining the pattern of world coal trade flows that minimizes productior and transporiation costs whie rmesiing a specified
set of regicnal ccal impor: demands. sublact tc consiraints or expart capacities and trade flows. The internationa! cos! market
component of the moduie computes trade in two types of coz| (steam and metallurgical) far 17 export regions and 20 import
regions. U.S. coal production and distribution are computed for 14 supply regions and 16 demand regions.

Annual Energy Cutlook 2014 cases
Table £ provides a summary cf the cases producec as part of AEG2014, Fer each case, the table gives the name used in AEQ2014,
a brief descnpt on of the majcr assumptions underlying the projections, and a reference o the pages in the sody of the report and
in this anpendix where the case is discussed. The text sections following Tahle E1 describe tae various cases in more detail. The
Reference case assumptions for each sector are described in Assampt'ors to the Annual Erergy ul...ﬂOOI’ 2u14 {71 Reglonal resuits
and other details of the projections are avaiasie af httyo:

Macrocconomic growth cases

In addition to the AEO2014 Reference case. Low Economic Growth and High Zconomic Growth cases were developed to reflect
the uncertainty in projecticns of aconcmic growth. The alternative cases zre intended to show the effects of alternative growth
assumptions or energy market projections, The casas are described as follows:

* Ir the Refererce case, population grows by C.7%/vear. nonfarm employment by 0.8%/vear, and labor sroductivity by 1.8%/
year from 2072 to 2040. Economic cutput as measured by real GDP increasas by 2.4%/year from 2012 through 2540, and
growthin real disposabtie income per capita averages 1.7%/vear.
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Table E1. Summary of the AL02014 cases
Referencein
Appendix E

Reference

Case name Description in text

Reference

Low Economic Growth

High Economic Growth

Low Qil Price

High Oil Price

No Sunset

Extended Policies

High Rail LNG

Low Rail LNG

High VMT

Low VMT

_ projection tables in Appendlx B.

_Appendlx C.

Partlal prejec’uon tables in Appendlx D.

Real GDP graws at an average annual rate of 2.4% from 2012 to 2040. Crude
oil prices rise to about $141/barrel (2012 dollars) in 2040. Complete projection

~tables in Appendix A,

Real GDP grows at an average annual rate of 1.5% from 2012 to 2040. Other
energy market assumptions are the same as in the Reference case. Partial
projection tables in Appendlx B.

Real GDP grows at an average annual rate of 2 8% from 2012 to 2040 Other
energy market assumptions are the same as in the Reference case. Partial

Low prices result from a comblnatton of low demand for petroleum and other
liquids in the non-Organization for Economic Coaperative Development
(nan-OECD) nations and higher global supply. Lower demand is measured

by lower economic growth relative to the Reference case. On the supply side,
the Organization of the Petroleun Exporting Countries (OPEC) increases its
market share to 51%, and the costs of other liquids production technologies
are lower than in the Reference case. Light, sweet crude oil prices fall to $70/
barrel in 2017 and rise slowly to $75/barrel in 2040. Partial projection tables in

High prices result from a comblnat[on of h:gher demand for Itqund fuels in non-
OECD nations and lower global supply. Higher demand is measured by higher
ecanomic growth relative to the Reference case. OPEC market share averages
37% throughout the projection. Nen-OPEC petroleum production expands
more stowly in the short to middie term relative to the Reference case. Crude
oil prices rise to $204/barrel (2012 dollars) in 2040. Partial projection tables in
Appendlx C

Begins W|th the Reference case and assumes extensmn of all exlstmg tax credlts
and policies that cantain sunset provisions, except those requiring additional
funding (e.g., loan guarantee programs) and those that involve extensive
regulatory analysis, such as CAFE improvermnents and periodic updates of
efficiency standards. Also includes extension of the $1.01/gallon ethanol
subsidy and $1.00/gallon bicdiesel subsidy to the end of the projection period.

_Partial projection tables in ‘Appendix D.

Begins with the No Sunset case but excludes extensmn of the ethanol and
biofuel subsidies that were included in the No Sunset case. Assumes an
increase in the capacity limitations on the [TC for CHP and extension of the
program. The case includes additional rounds of efficiency standards for
residential and commercial products, as well as new standards for products
nat vet covered; adds multiple rounds of national building codes by 2026; and
increases LDV and HDV fuel economy standards in the transportation sector.
Partial projection tables in Appendix D.

Assumes a higher LNG locomotive penetration rate into motive stock such
that 100% of locomoetives are LNG capable by 2037. Partial projection tables in
Appendlx D

Assumes a lower LNG Iocomotlve penetratlon rate |nto motwe stock, at alo
average annual turnover rate for dual-fuel engines that can use up to 80% LNG.

Assumes higher licensing rates and travel demand for spec:hc age and gender
cohorts. Vehicle miles traveled per licensed driver in 2012 is 3% higher than in
the Reference case, increasing to 7% higher in 2027, and then declining to 3%
above the Reference case in 2040. Partial proiection tables in Appendix D.

Assumes lower licensing rates and travel demand for specific age and gender
cohorts. Vehicle miles traveled per licensed driver is 5% lower than in the
Reference case for the fuil projection. Licensing rates stay constant at 2011
levels or decline from 2011 to 2040, specific to gender, age, and census division

N categories. Partial prpjecjcidn tatrles in A_ppendi_er:_
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Table £1. Summary of the AEJ2014 cases (continued)

Case name

Description

Reference
intext

Reference in
Appendix E

Accelerated Nuclear
Retirements

Accelerated Coal
Retirements

Acceerated Nuclezr and
Coal Reh'eme”ts

Electricity: Low Nuclear

Elactricity: High Nuclear

Renewable Fuels:
Low Renewable
Tecknology Cost

Cil and Gas:
Low Qi and Gas Resouree

Qi and Gas:
Hign Qil and Gas Rescurce

Coah

Low Coa! Cost

Coal: Hign Coa! Cost

lntegrated 2013
Demand Technology

Assumes that all nuclear plants are limited 10 2 65-year iife, uprates are
iimitad tc the 0.7 gZigawatts {GW) that have beer reported to EA. and na new
additicrs bavend tnose planned in the Reference case. Nonfuel cperating costs
for existing nuciear plants are essumed fo ircrease by 3% /year afier 2213,
Part 2l prejection tabies in Aspendlx D,

Begins with the AEC2014 High Coal Cost case asswrnt cns a'-d also assumes
that nonfuel o:;e’atmg ccsts for existing coal ofants increase oy 3% /year after
20'!3 Partiai orojeciior tazles i in Anpe.....!x 0.

Comibines the assumptions in the Azcelerated Nuc ‘ear Rm:’e'nﬂﬂts and
Acce‘e’ated Coal Retirements cases. Fartial prejection tables in Apnendix D,

Beging with tne Acceferated Nuclear Retiremerts case and zocmbires with

assumpticns in the High Gl and Gas Resource and the No Sunset cases. Partial

crojaction tables in Apperdix D

Assumes that aill nuclear plants ars life-aviarded beyend 60 yesrs (excent

for 4.8 CW of annaunced retiremer?), and a total of 6.0 GW of uorates. New

plants include those under consiructior and n'ants that have 2 scheduled U.S.

N- dciear Raguistory Commission (NRC) o- Atm" ¢ Safety and Licensing Board
fiearing. Partial orojection tanies in Apper- dix D

Can'tzl costs for new nonhydra renewabie generating tecanoiogies are 20%
iowar then Reference case levels through 2040, and tiomass feedstocks

are 20% t255 exnansive for a given resource quantity. Capital costs for new
etaarcl. bicdiesel oyrolysis, and other BTL oraduction techrclogies are 20%
iower than Reference case igvels througn 2040, ana the ingustrial secior
assumes a nigner rate of recovery far siomass byorocucis from industrial
processes. Pa't ai projection Lables in lppe dz:r D

Estimatsc vitimate recovery pe- si"aue gas, tight gas, ar:l tight oi l wallis :v%
lowar tran in tne Refererce case, Ali other rescurce ass.mpt cns remain the
same as in the Re‘me"fe cese. Partial s'c:jectlor aﬂaes n Apzendix D,

cstimated ultimate recovery per shale gas, tight gas, and tignt oil well is 50%
kigher and weil soacing is 30% lewer (o7 the number of wells left to be drilied
i3 100% nigher; than in the Reference cass. In additicn, tignt ofl resources
are aaded to refiect newy plays or the expansion of known tight ofl olays and
the estimated ultimate recovery for tight 2nd shale wells increasesz 1%/

year t ref ect additicnal technoiogical imiprovement, Also includes kerogen
develspmrent, tight oil resources in Aleska. and 50% higher undiscovered
resources in the offsnore iower 48 states, Alaska, and shale gas in Canada
than i the Referenca case, Partu—,. pro,ﬁc :m iables in -5« ndix

Regw&a nraductivity growtn rates for coal mining are approxmafe!y 2 3
percentage points per year higher than in the Referance case, and coal miner
wages, mine equipment costs, and coal transportation rates are lower than in
the Reference case, falling to about 25% below the Reference case in 2040, The
orice crange far non-LLS. export supnlies is assumed to oa rougnly 10% jess
than the price change projected for LS. coal excorts. Partial projection tables in
Apoendix D,

Regional procuctivity growth rates for coal mining are apsroximately 2.3
nercertage ooints per year iower than in the Reference case, and coal miner
wages, mire equicmenrt costs, and ceal transoortation rates are higher than
ir the Reference case, ranging cetweer 24% ard 3196 above tre Reference
case in 2040, The orice change for nor-U.S. exsort suppiies is assumed to be
soughly 129 iess than the price change projected for ULS. coal exports. Partial
projection tables in Appendix D.

Referred to in the text as 20'3 Demand Technclogy. Assumes that futvre
eguipment purchases in the residential and commercial sectors are basad
oriy on the range of ecuipment availasie in 2013. Commercial and existing
resicentia’ bui:ding shell efficiency is held constant at 2013 levels. Energy
efficiency of new industrial plant and equipment is held constant at the 2014
level over the projection period. Partial projection tables in Appendix D.
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Table E1. Summary of the AEC2014 cases (continued)

Case name

Reference
Description in text

Reference in
Appendix E

Integrated Best Available
Demand Technology

Integrated High
Demand Technology

Energy Savings and

industrial Competitiveness

Act

Low Electricity Demand

No GHG Concern

GHG10

GHG25

GHG10 and
Low Gas Prices

mPart|a| pro;ectlon tables in Appendlx D.

tablesin Appendm D.

Referred to in the text as Best Available Dermand Technology. Assumes that p. MT-6
all future equipment purchases in the residential and commercial sectors are

made from a menu of technologies that Includes only the most efficient models

available in a particular year, regardless of cost. All residential building shells

for new construction are assumed to be code compliant and built to the most

efficient specifications after 2013, and existing residential shells have twice the
improvement of the Reference case. New and existing commercial building shell
efficiencies improve 50% more than in the Reference case by 2040. Industrial

and transportation sector assumptions are the same as in the Reference case.

Referred to in the text as H|gh Demand Technology Assumes earher p. MT-&
availability, lower costs, and higher efficiencies for more advanced residential
and commercial equipment. For new residential construction, building code
compliance is assumed to improve after 2013, and building shell efficiencies
are assumed to meet ENERGY STAR requirerments by 2023. Existing residential
building shells exhibit 50% more improvement than in the Reference case
after 2013. New and existing commercial building shells are assumed to
improve 25% more than in the Reference case by 2040. Industrial sector
assumes earlier availability, lower costs, and higher efficiency for more
advanced equipment and a more rapid rate of improvement in the recovery of
biormnass byproducts from industrial processes. In the transportation sector,
the characteristics of conventional and alternative-fuel LDVs reflect more
optimistic assumptions about incremental improvermnents in fuel economy and
costs, as well as battery electric vehicle costs. Freight trucks are assumed to
see more rapid improvement in fuel efficiency. More optimistic assumptions
for fuel efficiency improvements are also made for the air, rail, and shipping
sectors. Partial projection tables in Appendix D.

Begins with the Reference case and assumes passage of the energy efficiency p. IF-6
provisions in S. 1392, including appropriation of funds at the levels authorized

in the bill. Key provisions modeled include improved national building codes

for new hames and commercial buildings and a rebate program for advanced

industrial motor systems, assuming the bill's passage in 204, For new

residential construction, building shell efficiencies are assumed to improve by

15% relative to IECC2009 by 2020, and building code compliance is assumed to

improve. New commercial building shells are assumed to be 30% more efficient

than ASHRAE 90.1-2004 by 2020. Partial projection tables in Appendix D.

This case was developed to explore the effects on the electric power sector p. IF-46
if growth in sales to the grid remained relatively low. Begins with the Best

Available Demand Technology case, which lowers dermand in the building

sectors, and also assumes greater improvement in industrial motor efficiency.

Partial pro;ectlon tables in Appendix D

No GHG emissions reduction policy is enacted ar:d market investrnent p. MT-33
decisions are not altered in anticipation of such a policy. Partial projection
tables i in Appendlx D

Applies a price for C02 emissions throughout the economy, startlng at $'IO/ p. MT-34
metric ton in 2015 and rising by 5%/year through 2040. Partial projection
tables in Appendlx D

Applies a price for CO2 emissions throughout the economy, tartlng at $25/ p. MT-34
metric ton in 2015 and rising by 5%/year through 2040. Partial projection

Combines GHG10 and High Oll and Gas Resource cases, Partlal prcuectlon p. MT-34
tables in Appendix D.
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* The Low Economic Growth case assumes lower growth razes for popuiation (0.6%/year) and iabor productivity (1.4%/year),
resulting in lower nonfarm employment {0.7%/year), higher prices and interest rates, and lower growth in industriai output. in
the Low Economic Growth case, economic outout as measured by real GDP increases by 1.9%/yezr frem 2012 through 2040,
and growth in veal disposable income per capita averages 1.3%/year.

* The High Economic Growth case assumes higher growth rztes for population (0.8%/year) and labor productivity (2.0%/year),
resulting in higher norfarm empioy:nent {1.0%//year). With higher procuctivity gains and emp!oyment growth, inflation and
interest rates are lower thzan in the Referenrce case, and consequently ecchomic output grows at a higher rate (2.8%/year) than
in the Referenice case {2.4%). Disposabie income per capitz grows by 7.7%/year, the same s in the Refererce case,

Ofif price cases

The benchmark oil price is the price for Brent crude oil. which better reflects the marginal price paid by refineries for imported
light, sweet crude oii used to produce petroleum products for consumers, EIA continues to report the WT! price and the imported
Refiner Acguisition Cost,

The historical record shows substantial variability in oli prices, and there is arguably even more uncertainty about future grices in
the long term. AEO2014 considers three oil price cases (Reference, Low 0 Price, and High Oil Price) to 2ilow an assessment of
alternative views on the future course of ci! prices.

The Low and High Cii Price cases reflect a wice range of potential price paths, rasulting primarily from variation in demand for
petro’eum and other liquid fuels i non-OECD countries due to differant levels of economic growth. The Low and Hign QOii Frice
cases arso refiect different assumptions about decisions by members of OPEC regarding the preferred rate of off production ard
about the future finding and deve.opment costs and accessirility of non-OPEC ail resources.

* In the Reference case, real off prices (in 2072 dollars) rise from $112/barrel in 2012 to $141/barrel in 2040, The Refsrance case
represents EiA's current judgment regarding exploration and deveiopment costs and accessibiiity of oil resources. Compared
with AEC2013, EIA sees increasing production from non-QPEC countries, particularly the United States. However, EIA ziso
assumas that OPEC procucers will choose to maintair their share of the marke? and wiil schedule investments in incrementai
proguction capacity so that OPEC oil procuction wili represent between 39% and 44% of the worid's *otal petroleumn and other
fiquids production over the projection period.

» inthe Low Qi Price case, crude oil prices fali to $7C/barrel (2072 dollars) in 2015, remain below $73/barral through 2023, anc
stay belovs $75/barrel through 204C. The low price resuits from iower costs of production and lower demand from China and
the Midcle Eest compared with the Reference case. Crude oil production from acress GPEC rises throughout the proiection
perioc in this case, cisplacing more expensive crude projectsd in the Reference case (including from the Uritea States).
Correscondingly, OPEC's market share of petroleum rises steadily from 40% through 2015 to aimost 53% ir: 20405, In addition,
in this case, bitumen production in Canaca and renewable ‘uels from Brazil and the United States see decreases in costs, jeacing
to increased production. Tais keens the CPEC market shzre to between 39% and 50% of the total liquids market, With *he
excentions of Cnira ana tne Middle East, which see reduced econemic growth in this case, the lower prices generally lead to
higher cemanrd than projected in the Reference case.

* Inthe High Oil Price case, oil prices reach about $204/barrel (2012 dollars) in 2040. The high prices result primarily from higher
costs of petroleum supply. Fewer structurally reservoired crude oil supplies are developed than in the Reference case, leading
toincreased development of more costly resources, including tight oil and bitumen. Higher prices also lead to significant increases
inrenawable liguid fuels and coal-to-liquid products as compared with the Reference case. In this case, OPEC's share of world
liquids production never exceeds the high of 40% that it reaches in 2013 and droos as low as 37%. The higher supply costs
depress demand globally through 2028, but stronger growth in non-OECD countries than is projectec in the Reference case
leads ta higher demand than in the Reference case, starting in these countries in 2029, and starting globally in 2037.

Buildings sector cases

fn addition o tne AEQ2014 Reference case, three technology-focused cases using the NEMS Demand Modules were developed
to examire the effects of changes in technology. Residential sector assumpticns for the technology-focused cases are as foliows:

* The Integrated 2013 Demand Technology case assumes that all future resicential equipment curchases are limited o the
range of equipment availatle in 2013. Existing buiiding sheil efficiencies are assumed to be fixed at 2073 leveis {no further
improvements). For new construction, building sheli assumptions are the same as in the Reference case.

* The Integrated High Demand Techralogy case assumes that residential advanced equipment is avzilabie 2zrlier, at lower costs,
and/or 2t higher efficiencies [8]. Ex'stirg building she!l efficiencies exhib® 50% more improverrient than in the Reference case
efter 2013, For rew construction, buiiding code compiiance is sssumag to improve after 2012, and buitding shell fficiencies
are assumed to meet ENERGY STAR requirements by 2023, Consumers evaluate investments in energy effciency at 2 7% real
ciscount rate.

* TheIntegratec Best Aveilab’e Demand Technology case assumes that 2}l future residentia equipment purchases are mace from
a menu of tecnnologies that includes only the most efficient modeis available in a particular year for each fechnology class,
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regardless of cost. Existing building shell efficiencies have twice the improvement of the Reference case after 2013. For new
construction, 100% compliance with building codes is assumed, and building shell efficiencies are assumed to meet the criteria
for the most efficient components after 2013, Consumers evaluate investments in energy efficiency at a 7% real discount rate.

Commercial sector assumptions for the technology-focused cases are as follows:

» The Integrated 2013 Demand Technology case assumes that all future commercial equipment purchases are [imited to the
range of equipment available in 2013. Building sheli efficiencies are assumed to be fixed at 2013 levels,

s The Integrated High Demand Technology case assumes that commercial advanced equipment is available earlier, at lower
costs, and/or with higher efficiencies than in the Reference case. Energy efficiency investments are evaluated at a 7% real
discount rate. For new and existing buildings in 2040, building shell efficiencies are assumed to show 25% more improvement
than in the Reference case.

* The Integrated Best Available Demand Technology case assumes that all future commercial equipment purchases are made
from a menu of technologies that includes only the most efficient models available in a particular year for each technology
class, regardless of cost. Energy efficiency investments are evaluated at a 7% real discount rate. For new and existing buildings
in 2040, building shell efficiencies are assumed to show 50% more impravement than in the Reference case.

The Residential and Commercial Demand Modules of NEMS were also used to complete the Low Renewable Technology Cost
case, which is discussed in more detail in the renewable fuels cases section. In combination with assumptions for electricity
generation from renewable fuels in the electric power sector and industrial sector, this sensitivity case analyzes the impacts of
changes in generating technologies that use renewable fuels and in the availability of renewable energy sources. For the Residential
and Commercial Demand Modules:

= The Low Renewable Technology Cost case assumes greater improvements in residential and commercial PV and wind systems
than in the Reference case. The assumptions for capital cost estimates are 20% below Reference case assumptions from 2014
through 2040.

The No Sunset and Extended Policies cases described below in the cross-cutting integrated cases discussion also include
assumptions in the Residential and Commercial Demand Modules of NEMS. The Extended Policies case builds on the No Sunset
case and adds multiple rounds of appliance standards and building codes as described below.

» The No Sunset case assumes that selected federal policies with sunset provisions will be extended indefinitely rather than
allowed to sunset as the law currently prescribes. For the residential sector, these extensions include personal tax credits for PV
installations, solar water heaters, small wind turbines, and geothermal heat pumps, as well as tax credits for energy-efficient
homes and selected residential appliances. For the commercial sector, business ITC for PV installations, solar water heaters,
small wind turbines, geothermal heat pumps, and CHP are extended to the end of the projection. The business tax credit for
solar technologies remains at the current 30% level without reverting to 10% as scheduied.

« The Extended Policies case includes updates to federal appliance standards, as prescribed by the timeline in DOE's multiyear
plan, and introduces new standards for products currently not covered by DOE. Efficiency levels for the updated residential
appliance standards are based on current ENERGY STAR guidelines. End-use technologies eligible for No Sunset incentives
are not subject to new standards. Efficiency levels for updated commercial equipment standards are based on the technology
menu from the AEQ2014 Reference case and purchasing specifications for federal agencies designated by the Federal Energy
Management Program. The case also adds two additional rounds of improved national building cades with full implementation
in 2023 and 2029.

Industrial sector cases

In addition to the AEQ2014 Reference case, two technology-focused cases developed using the 1DM of NEMS examine the effects
of less rapid and more rapid technology change and adoption. The energy intensity changes discussed in this section exclude the
refining industry, which is modeled separately from the IDM in the LFMM, Different assumptions for the IDM were also used as
part of the Integrated Low Renewable Technology Cost case, No Sunset case, and Extended Policies case, but each is structured
on a set of the initial industrial assumptions used for the Integrated 2013 Demand Technology case and Integrated High Demand
Technology case. For the industrial sector, assumptions for the two technology-focused cases are as follows:

* For the Integrated 2013 Demand Technology case, the energy efficiency of new industrial plant and equipment is held constant
at the 2014 level over the projection period. Changes in aggregate energy intensity may result both fram changing equipment
and production efficiency and from changing the composition of output within an individual industry. Because all AEQ2014
side cases are integrated runs, potential feedback effects from energy market interactions are captured. Therefore, the level
and composition of overall industrial output varies from the Reference case, and any change in energy intensity in the two
technology side cases is attributable to process and efficiency changes and increased use of CHP, as well as changes in the level
and composition of overall industrial output.

* For the Integrated High Demand Technology case, the IDM assumes earlier availability, lower costs, and higher efficiency for
more advanced equipment [9] and a more rapid rate of improvement in the recovery of biomass byproducts from industrial
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processes—i.e.. 0.7%/year as compared with 0.4%/year in the Reference case. The same assumption is incorporated in the

Low Renewabte Tachnology Cost case, which foclses on electricity generation. Although the choice of the C.7% annuai rate

of improvement in byproduct recovery is an 2ssumption in the High Demand Technology case. it is based on the expectation

of higher recovery rates and substantially increased use of CHP in that case. Due to integration with other NEMS mocules,
ctertia! feeccack effects from energy market interactions are castured.

The Ne Sunset end Extended Policies cases described below in the cross-cutting integrated cases discussion aiso incluce
assumpticns in the IDM of NEMS, The Ixtended Pelicies case builds on the Ne Sunset case and modifies selected indusirial
essumptions as follows:

* The No Sunset case and Extended Policies case include an assumetior for CHP that extends tha existing ITC for industrial CHP
through the end of the orojecticr period. Acditioraily, the Extended Policies case inciudes an increass in the capacity limitations
on the ITC by increasing the czp on CHP equipment from 15 megawatts (MW) to 25 MW and eliminating the system-wide cap
of 0 MW, These assumptions are based on the procosals mace in H.R. 2750 and H.R. 2784 of the 115tk Congress.

Transpovtaticn sector cases
In adcition to the AEO204 Reference case, the NEMS Transportation Demand Module was used as pzrt of six AEO2014 side cases.

The Transportation Demand Module wzs used to examine the effects cf advanced technology costs and efficiericy improvement
for technology adopiion and vehicle fuei economy zs part of the Integrated High Demand Technoicgy case. For the Integrated
High Demand Technoiogy case, the characteristics of conventional and elternative-fuel LDVs reflect more optimistic assumptions
about incremental improvements in fuel eccnomy and costs, including battery electric systems. In the freight truck sector, the
integrated High Demand Techrology czse sssumes more rapid incrementa! improvement in fuel efficiency. More optimistic
assumptions for fuel efficiency imprevements are also made for the air, rail, 2nd shigping sectors.

The transportation Demand Maodule was used to examine the effects of an extension ‘o the LDV GHG Emissions and CAFE
Standards cevond 2025 as part of the Extended Policies case, The joint EPA arnd NHTSA CAFE Standards were increased after
2025, at an average annual rate of 1.3% through 2040, reaching a combined average LDV fuel economy compliance of 55.7
miles/gallon in 2040. As part of the Extended Policies case, the Transportation Demand Module was also used to examine the
effects of extending and enhancing the HDV fuel consumption and GHG emissions standards through 2040, The regulations
are currently specified for model year {MY) 2014 to MY 2018. The Extended Policies zase includes a modest increase in fuel
consumption anc GHG emissions stancargs for 73 HDV vehicls size classes,

Assumptions 'n the NEMS Transportation Demand iMedule were madifiad for the High Venicie Miles Traveled {VMT) ard Low
VMT cases. Tnese cases examine the effacts of changes 1o licensing rztes and VMT an the LDV transporiaticn sector. The High
VMT case includes assumptions for increases in VMT per licensec driver for the five VMT age cohorts. VMT per licensed driver
is 3% higher than in the Reference case in 2012, increases to 7% ahove *he Reference case in 2027, anc decreases back to 3%
above the Reference case by 2040. The Loew VT case includes assumprions for a cacline in iicensed drivers for the 13 gender/
2ge cohorts, as well as decreases in VMT per licensed driver for the five VMT age groups. VMT per licensed driver are £% iower
than in the Reference case for the entire projection, and the licensing rates either stay constant at 2017 levels for 2il a2ge cohorts
or decline as porirayed in the Reference case.

Tre Transportstion Demand Module was 2lso usad o examine the effect of varying LNG locomative penetration in the freign:
rail sector. The High Rail LNG case aiiows for LNG locomotives to penetsate the rail sector fully by 2037, The Low Rai! LNG case
incorporates dual-fuel engines thet utilize LNG up 10 80%, with an LNG locomotive penetratior rate 2 1.0% of the average annual
stock turnover,

Klectricity sector cases

In accition to the Reference case, several integrated cases with alternative electric power assumptions were deveioped to support
ciscussions in the Market Trends and lssues in Focus sections of AEQ20'4. Three alternative cases ware run to examire the
impacts on the electric power secter of potentially large retiremeants of baseload coal and ruclear plants. in recent years, 2
combination of low natural gas prices, high retrofit or repair costs, ang uncertainty about envircnmental legisiation have led to
an increase in arnounced retirements of coal and nuciear plants. The Issues in Focus zrticle, “implications of accelerated power
plant retirements,” discusses the factors infiuencing those retirement decisicns, using the anaiysis cases to iliustrate potential
impacts. Two aaditional cases for nuciear power plants were daveioped to address uncertainties abour the operafing lives of
existng reactors and the potential for new nuclear capacity and for capacity uprates at existing plants.

Afinz case combines technology and efficiency improvements across the end-use demand secters 1o create a case that projects
relatively low growth in total electricity consumgtion. The Issues in Focus article, “/mpiications of fow electricity demana growth,”
anaiyzes tne impacts on power sector cabacity and gereration requirements urder a scenario of iow demand growth.

Acosizrated Retivornent cases

* The Accelerated Nuciear Retirement case assumes that reactors will not receive second license renewals, so that all existing
ruclear ciants zre retirec within 60 years after beginning operation. The 4.8 GW of announced rezirements remair: a5 in the
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Reference case, along with the decrease of 5.7 GW of nuclear capacity by 2020 to reflect plants at risk of early closure in
specific regions. In the Reference case, after 2020, existing plants are assumed to run as long as they continue to be ecenomic,
implicitly assuming that a second 20-year license renewal will occur for most plants that reach 60 years of operation before
2040. in the Accelerated Nuclear Retirement case, an additional 37 GW of nuclear capacity is retired by 2040. The Accelerated
Nuclear Retirement case also assumes that no new nuclear capacity is added throughout the projection, excluding capacity
already planned and under construction. It assumes that only those capacity uprates already reported to EIA (0.7 GW) are
completed, as in the Reference case, and that nonfuel operating costs at existing nuclear plants increase by 3%/year after 2013.

+ The Accelerated Coal Retirement case includes the assumptions used for the High Coal Cost case, including lower productivity
and higher costs associated with mining and coal transportation rates. In 2040, delivered coal prices are more than 60% higher
in the Accelerated Coal Retirement case than in the Reference case. This case also assumes that non-fuel operating costs at
existing coal plants increase by 3%/year after 2013.

+ The Accelerated Coal and Nuclear Retirement case combines the assumptions of the Accelerated Coal Retirement and
Accelerated Nuclear Retirement cases.

uclear cases

+ The Low Nuclear case combines the Accelerated Nuclear Retirement case with the High Qil and Gas Resource case and the No
Sunset case. This combines more pessimistic assumptions for nuclear costs and lifetimes with more favorable conditions for
natural gas-fired and renewable technologies, so that the impacts on the power sector can be viewed under an outlook where
output from nuclear power is greatly reduced.

+ The High Nuclear case was run to provide a more optimistic outiook, with all nuclear power plant licenses renewed and all plants
continuing to operate economically beyond 60 years (excluding the 4.8 GW of announced retirements). The High Nuclear case
also assumes that additional planned nuclear capacity is completed, based on combined license applications (COL) issued by
the NRC and whether an Atomic Safety and Licensing Board hearing has been scheduled for a COL. The High Nuclear case
assumes 12.6 GW of planned capacity additions, as compared with 5.5 GW of planned capacity additions assumed in the
Reference case. Finally, the High Nuclear case assumes a total of 6.0 GW of uprates at existing plants, reflecting an assumption
that most plants with remaining uprate potential will elect to perform such uprates.

Low Electricity Demand case

+ The Low Flectricity Demand case uses the assumptions in the Best Available Demand Technology case for the residential and
commercial sectors. In addition, input values for the industrial sector motor model are adjusted to increase system savings
values for pumps, fans, and air compressors relative to the Reference case. This adjustment lowers total motor electricity
consumption by slightly less than 20%. Although technically plausible, this decrease in motor adjustment is not intended to be
a likely representation of motor development. As a result of these changes across the end-use sectors, retail sales in 2040 in
this case are roughly the same as in 2012.

Renewable Tuels cases
In addition to the AEQ2014 Reference case, EIA developed a case with alternative assumptions about renewable generation
technologies and policies to examine the effects of more aggressive improvement in the costs of renewable technologies.

« Inthe Low Renewable Technology Cost case, the capital costs of new non-hydro renewable generating technologies are assumed
to be 20% below Reference case assumptions fram 2014 through 2040. In general, lower costs are represented by reducing the
capital costs of new plant construction. Biomass fuel supplies also are assumed to be 20% fess expensive than in the Reference
case for the same resource quantities. Assumptions for other generating technologies are unchanged from those in the Reference
case. In the Low Renewable Technology Cost case, the rate of improvement in recovery of biomass byproducts from industrial
processes also is increased. Capital costs for new ethanol, biodiesel, pyrolysis, and other BTL production technologies also are
20% lower than Reference case levels through 2040.

» inthe No Sunset case and the Extended Policies case, expiting federal tax credits targeting renewable electricity are assumed
to be permanently extended. This applies to the PTC, which is a tax credit of 2.3 cents/kWh (adjusted annually for inflation)
available for the first 10 years of production by new generators using wind, geothermal, and certain biomass fuels, or a tax credit
of 1.1 cents/kWh available for the first 10 years of production by new generatars using geothermal energy, certain hydroelectric
technologies, and biomass fuels not eligible for the full credit of 2.3 cents/kWh. The extension also applies to the 30% ITC for
new generators using solar energy, which may also be claimed in lieu of the PTC for eligible technologies.

it and natural gas supply cases

The sensitivity of the AEO2014 projections to changes in assumptions regarding technically recoverable domestic crude oil and
natural gas resources is examined in two cases. These cases do not represent a confidence interval for future domestic cil and
natural gas supply, but rather provide a framework to examine the effects of higher and lower domestic supply on energy demand,
imports, and prices. Assumptions associated with these cases are described below.
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* Inthe Low Oil and Gas Resource case. the estimated ultimate recovery per tight oi, tight gas, or shale gas weil is assumed to be
5C% lower than in the Reference case, increasing the per-unit cost of developing the resource. The total unproved technicatly
recoverable resource of crude oil Is decreased to 180 billion barrels, and the natural gas resource is decreased to 1.480C trillion
cubic feet (Tef), as compared with unprovea resource estimates of 209 billion barre!s of crude oii and 1,832 T=f of natura! gas as
of Jenuary 1, 2012, in the Reference case.

* Inthe High Oil and Gas Resource case, the resource assumptions are adjusted tc aliow 2 continued increase n domestic crude
oll procucticn, 1o more than 12 millicn barreis per day (MMbbi/d) in 2040 compzred with 7.5 MMbblA in the Reference
case. This case includes: (1) 50% higher estimated ultimate recovery per tight oil, tight gas, or shale gas weil, with 50% lower
acre snacing (minimum 40 acres) than in the Reference case, as we!i as additiona! unidentified t'ght cil rescurces to reflect
the pessibility that additionat tayers or new areas of low-permeability zones will be identified and ceveioped; (2) diminishing
returns on the estimated uitimate recovery once drilling levels in a county excead the number of potential welis assumed in the
Reference case to reflect well interference at greater 6rilling censity; {3) additioneal 194 annual ircreese in the estimated ultimate
recovery for tight of!, tight gas, 2nd shale gas wells due tc faster technological improvernent; {4) kerogen development reaching
135,000 barrels/day in 2024; (5} tight oil development in Alaska, increasing the total Alaska technically recoverable rescurce
by 1.9 billion barrels; 2nd {6) 50% higner technically recoverzbie undiscoverec rescurces in Alaska, the offshore wower 48 states,
and shaie gas in Canada than in the Reference case. Additionzily, 2 few offshore Alaska Falds are assumed ic be discovered znd
developed earlier than in the Referenca case. Tha total unproved technically recoveratie resource of crude oil increases to 461
biliion barrels, and the nztural gas resource increases to 3,349 Tcf as comparad with unproved resource estimates of 209 billion
barrels of cruge ofl and 1,932 Tcf of natural gas in the Reference case as of the start of 2072,

Licuids market cnses

The Liquid Fuels Market Module of NEMS was Used (with other NEMS modeis) to complete the Low Renewable Technology
Cost case, which is discussed in more detail in the renewable fuels cases section. In addition to the 20% reduction in nonhydro
renewable generating technologies, 20% reduction in biomass feedstock costs, and higher rate of recovery for biomass byproaucts
from industrial processes, the LFMM assumes capital costs for new ethano), biodiesel, pyrolysis, and otner BTL technologies are
20% lower than reference case levels through 2040,

Some assumptions in the LFMM were changed to support the No Sunset case by extending the ethanol and biodiesel subsidies
beyond their current end dates (2013). This assumption was excluded from the Extended Policies case.

Coal market cases

Two alternative coal cost cases examine the impacts on U.S. coal susply. demand, distribuaticn, znd prices that result from
alternative assumptions abeut mining productivity, labor costs, mine ecuipment costs, coal transportation rates, and costs of
non-U.5. coal supoiies to international marxets. The zlternative productivity and cost assumptions are appiled in every year
from 2074 througn 2040. For the coal cost cases. adjustments to the Reference case assumptions for coal mining productivity
are based on variation in the average annua! productivity growth of 2.4 percentage points cbserved since 2000 for mines in
Whyomirg's Powder River Basin and 2.3 percentage points for other coai-producing regions. Transportstion rates are iowered (in
the Low Ceal Cost case} or raised (in the High Coa! Cost case) from Referance case levels to achieve a 25% change in ratas refative
tc the Reference case in 2040. in both the High and Low Coa! Cost cases, price trends for non-U.S. coal export supglies (e.g., coal
exportad tc internaticnal markets from ports in Australia cr Scuthern Africa, 2 NEMS-defined region that includes South Africa,
Mezambicue, and Botswana) are assumed to be similar, bu* price changes are approximately 10% less than the price changes
projected for U.S. ccal exports. The Low and High Coa! Cost cases represent fulty integrated NEMS runs. with feecback from the
macroeconomic activity, internationzl, supply, conversisn, and end-use demand modules.

* Inthe Low Coal Cost case, the average annual growth rates for coal mining sroductivity are higher than those in the Reference
case and are applied at the supply curve level. As an example, the average znnua! proguctivity growth rate for Wyoming's
Southern Powcer River Basin supply curve is increased frem -1.5% in the Reference case for the years 2014 through 204C to
0.9% in the Low Coal Cost case. Coal miner wages, mine equipmert costs, and other mine supply costs all are assumed to
be gocut 24% lower in 2040 in real terms in the Low Coa! Cost case than in the Reference case. Coal transpor:ation rates,
excluding the impact of fuel surcharges, are assumed to be 25% iower in 2040, in the international coal market, the price
cnange for non-U.S. export supplies is assumed te be roughly 10% iess than the price change projected for U.5. coal exports,

* Inthe High Ccal Cost case, the average annuai croductivity growth rates for coal mining are lower thar those in the Reference
case and are appiied as described in the Low Coal Cost case. Coal miner wages, mine equinment costs, and other mine supp'y
costs in 204C are assumed to be about 31% higher than in the Reference czse, and coal ‘rensportation rates in 2040 are
assumed to be 25% higher. in the internationat coal market, tne price change fer non-U.S. export suppiies is assumed to be
roughly 10% less than the price change projectad for .S, coal exports.

Additionai deta on productivity, wage, mine equipment cost, and coal transportation rate assumptions for the Reference and
aiternative coal cost czses are included in Apperdix D.
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Cross-cutting integrated cases

A series of cross-cutting integrated cases are used in AEQ2014 to analyze specific cases with broader sectoral impacts. For
example, three integrated technology progress cases analyze the effects of faster and slower technology improvement in the
demand sectors (partially described in the sector-specific sections above). In addition, four cases were run with alternative
assumptions about expectations for future regulation of GHG emissions.

integrated technology cases

In the demand sectors (residential, commercial, industrial, and transportation), technology improvement typically means greater
efficiency and/or reduced technology cost. Three alternative demand technology cases—integrated 2013 Demand Technology,
Integrated Best Available Demand Technology, and Integrated High Demand Technology—are used in AE0O2014 to examine the
potential effects of variation in the rate of technology improvement in the end-use demand sectors, independent of any offsetting
effects of variations in technology improvement in the supply/conversion sectors. Assumptions for each end-use sector are
described in the sector-specific sections above.

#o Sunset case

In addition to the AEO2014 Reference case, a No Sunset case was run, assuming the extension of all existing tax credits and
policies that contain sunset provisicns, except those requiring additional funding (e.g., loan guarantee programs) and those that
involve extensive regulatory analysis, such as CAFE improvements and periodic updates of efficiency standards. The No Sunset
case also includes extension of the $1.01/gallon ethanol subsidy and $1.00/gallon biodiesel subsidy to the end of the projection
period. Specific assumptions for each end-use sector and for renewables are described in the sector-specific sections above.

Extended Policies case

The Extended Policies case begins with the No Sunset case described above but excludes extension of the ethanol and biofuel
subsidies included in the No Sunset case, because the RFS program already included in the AEQ2014 Reference case tends to
determine the levels of ethanol and biodiesel use. The Extended Policies case assumes an increase in the capacity limitations on
the ITC and extension of the program. It includes additional rounds of federal efficiency standards for residential and commereial
praducts, as well as new standards for products not yet covered; adds multiple rounds of national building codes by 2029; and
increases LDV and HDV fuel economy standards in the transportation sector. Specific assumptions for each end-use sector and
for renewables are described in the sector-specific sections above. '

Greenhouse gas casss

Given concerns about climate change and possible future policy actions to limit GHG emissions, regulators anda the investment
community are beginning to push energy companies to invest in technologies that are less GHG-intensive. To reflect the market's
current reaction to potential future GHG regulation, a 3-percentage-point increase in the cost of capital is assumed for investments
in new coal-fired power and CTL plants without CCS and for all capital investment projects (excluding CCS) at existing coal-fired
power plants in the Reference case and all other AEO2014 cases except the No GHG Concern case, GHG10 case, GHG25 case,
and GHG10 and Low Gas Prices case. Those assumptions affect cost evaluations for the construction of new capacity but not the
actual operating costs when a new plant begins operation.

The four alternative GHG cases are used to provide a range of potential outcomes, from no concern about future GHG legislation
to the imposition of a specific economywide carbon emissions price, as well as an examination of the impact of a combination of a
specific economywide carbon emission price and low natural gas price. AEO2014 includes three economywide CO; price cases—
two levels of carbon prices and one case combined with an alternative natural gas price projection. In the GHG10 case and the
GHG10 and Low Gas Prices case, the price of carbon emissions is set at $10/metric ton of CO; in 2015, Inthe GHG25 case, the price
is set at $25/metric ton of CO5 in 2015. in all cases, the price begins to rise in 2016 at 5%/year. The GHG10 case and the GHG25
case use the Reference case assumptions regarding oil and natural gas resource availability. The GHG10 and Low Gas Prices case
uses the assumptions from the High Oil and Gas Resource case, as described above in the Oil and natural gas supply section. The
GHG cases are intended to measure the sensitivity of the AEO2014 projections to a range of implicit or explicit valuations of CO;
emissions, At the time AEQ2074 was completed, no legislation including a GHG price was pending; however, the EPA is developing
technology-based CO, standards for new coal-fired power plants. In the GHG cases for AEO2014, no assumptions are made with
regard to offsets, policies to promote CCS, or specific policies to mitigate impacts in selected sectors,

The No GHG Concern case was run without any adjustment for concern about potential GHG regulations (without the 3-percentage
point increase in the cost of capital). In the No GHG Concern case, the same cost of capital is used to evaluate all new capacity
builds, regardless of type.
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Endnotes for Appendix E

Links current as of April 2014

1. US. Energy Infermaztion Admiristration, The Nanona: Energy Modehng System: An Overview 2009, DOE/EIA-0581(2009)
(Washington, DC, Octeber 2009), http.fw: . iz A

2. Sefected EIA publications used for czta sources include Monthiy Enargy Review, Natural Gas Annual, Naturai Gas Monthly, Eiactric
Power Monthiy, Electric Power Armusl, Arnugi Cool Report, Petroleumn Supply Annugi, and Quarterly Coal Repert, as well as EIA
surveys.

3. U.S. Energy Information Administration, Short-Term Energy Outlook September 2013 (Washington, DC, September 2013), http.//

w.eia.gov/forecasts/steo/archives/Sept3.pdf. Portions of the preliminary information were also used to initialize the NEMS

anwds Fue's Market Mcdule profection.

4.U5, Energy Infermaticn Administration, Short-Term Energy Outfook (Washington, DC, January 2014), hitp: Ywww.eia gov/
forecasts/stec/outlook cfm,

5. U5, Energy ]n*orrra*lon Acr‘*:.,ast'ahor Assumpticns to the Ar‘nua! Energy Cutiook 2014, DOE/EIA-G554{2014) (Washington,
DC, Anril 2014;. L ions.

6. Alternztive technologies for cther iiguids include all biofuels technologies plus CTL and GTL.

7 U : Erergy tnformation Adm! mstraL on. Assumpticns to the Anmai Er'ergf Outlook 2014, DOE/EIA-0554(2014) (Washington,
C, April 20743, htip: ¢
8. ngh techneiogy assumptions for the buiidings sector are based on U.5. Erergy information Administration, ELIA—Technology
Forecast Updates—Residential and Commercia! Building Technoicgies—Advanced Case (\ia\ugcﬂt Consulting, Inc. with SAIC,
September 20%1). and EiA—Technoiogy Forecast Updates—Residentiai and Commercio! Building Technologies—Advanced Case
{Navigant Consulting, inc. with SAIC. November 20120,

9. These assumptions are basec in part on U.5. Energy information Administration, Industrigi Technology and Cata Apalysis
Supperting the NEMS industrial Model (FOC!S Associates, October 2005).
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Figure FL Eleetricity market module regions
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Figure F4. Oil and 2as supply mode! rRuions
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Figure FA. Iiadorsl gay transmission dnd diséribhution model reolons
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Appendix G

-

Conversion factors

Table G1. Heat contentis

. roximate
Fuel Units .:ggt content
Coal’
Production ... miliion Btu per short ton 20.142
ConsSUMPLION ......coererimrerveceren e see s million Btu per short ton 19.622
Coke plants ........ccoe...ce.... million Btu per short ton 26.304
Industrial ..o e e million Btu per short ton 22.999
Residertial and commercial .................... mitlion Biu per short ton 21122
Electric power sector............cceocc e miliion Btu per short ton 19.176
...... mitlion Btu per short ton 25.132
....... millicn Btu per short tor 25.606
Coal COKE...onmrirrimrcasmesennsaresnesncssassnsnans srsanse million Btu per short ton 24800
Crude oil'
Produchion ..o veeeevreee v e erereees million Btu per barrel 5.850
IMPOMS....cececee e e million Btu per bame; 5.992
Petroteum products and other liquids
CONSUMPLIONT ..o e midfion Bltu per barrel 5.316
Motor gasoline®... mition Btu per barrel 5.047
datfuel. ..o miliion Btu per barrel 5.67C
Distiliate fuel oil..... miliion Biu per barrei 5.761
Diesal fue! .......occooeveecvee e milifon Btu per barrel 5.757
Residual fuel off ..o millior: Biu per barrel 6.287
Liguefied patroleum gases and other™?... million. Biu per barrei 3.550
KEIOSBNE ...eeeeicee v e s e re e e sn e e rre e mibion Btu per barrel 5670
Petrochemical feedstocks’ ..................... millior Btu per barrel 6.0686
Unfinished oils ........c..cocooceevveeree e, million Btu per barrel 8.008
PO ..o e mitliors Btu per barrel 5.548
Exports’.... e million Btu per barrel 5.584
Eancl ... e millior: Bty per barrel 3.560
1= Ho e L1 S million Btu per barrel 5.359
Natural gas plant liquids'
Production ..........cocceevvinrsevccennns e e million Btu per barrel 3.687
Natural gas'
Production, dry ..o Btu per cubic foot 1.022
Consumption ..o Btu per cubic foot 1,022
End-use SeCtors. ..o e e e Btu per cubic foot 1,022
Electric power sector ... evvercvinnee Btu per cubic foot 1,022
IMBOMS. ... Btu per cubic foot 1,025
EXPOMS ... rer e Btu per cubic foot 1,009
Electricity consumption ....ccecc e ceeeicnnees Btu per kilowatthour 3412

'Conversion factor varies from year to year. The value shown is for 2012,

Ancludes ethane, natural gascline. and refinery olefins.

?Includes denaturant.

Btu = British thermal unit.

Sources: U.S. Energy Information Administration (EIA), Monthly Energy Review, DOE/ELA-D035/2013/09) (Washington, DC,
September 2013), and EIA, AEQ2014 Naiional Energy Modeling System run REF2014.D102413A.

.S, Energy Information Administration | Annual Energy Cutlock 2014
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Appendix S:

Ohio EPA Comments: Proposed
Carbon Pollution Standards for New
Power Plants



John R. Kasich, Governor
Mary Taylor, Lt. Govermnor
Craig W. Butler, Director

May 9, 2014

Air and Radiation Docket and information Center
Aftention Docket ID No. EPA-HQ-OAR-2013-0495
U.S. Environmental Protection Agency

Mail Code; 2822T

1200 Pennsylvania Avenue, NW

Washington, DC 20460

Re: Comments on the Proposed Carbon Poliution Standards for New Power Plants
To whom it may concern:

The Ohio Environmental Protection Agency (Ohio EPA) is providing comment on the above-
referenced proposed rule regarding the New Source Performance Standards (NSPS) for
emissions of carbon dioxide (CO5) for new fossil fuel-fired electric utility generating units
(EGUs). For the first time, U.S. EPA is establishing limits of carbon dioxide emissions for new
fossil fuel-fired EGUs greater than 25 megawatts and suffice to say, we have great concermns
with this proposed rule. To that end, Ohio EPA submits the following comments.

A. Departure from Past NSPS Practices

The proposed rule represents a significant departure from the established U.S. EPA precedent
for NSPS implementation.  Specifically, the proposed NSPS sefs standards based on
projected emissions of future projects as opposed to developing standards based on what is
currently achieved in practice. Furthermore, U.S. EPA’s proposed standards offer a
competitive advantage for one fue! (natural gas) at the expense of another fuel (coal). Specific
comments for these issues are detailed below.

1. EPA should adopt a standard that reflects technology that is available today without
carbon capture and seguestration (CCS).

U.S. EPA’s proposed rule is inconsistent with Section 111(a)(1) of the Clean Air Act.
The proposed language states: “CCS technology has been adequately demonstrated,
and its implementation costs are reasonable.” In fact, this technology, on a
commercially viable scale, has yet to be demonstrated on any operational coal-fired
EGU.

in the past, U.S. EPA has based NSPS on methods that have actually been achieved in
practice. If required to develop a viable NSPS for GOz, the U.S. EPA should follow its
past precedent and examine the existing fleet of coal-fired power plants and select the
most efficient units in terms of lbs CO./MWh, and set the NSPS for new plants
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accordingly. Not only would this approach be consistent with past practice, new EGUs
would have an appropriate and achievable target that will reduce CO; in the future.

2. U.S. EPA should follow the same methodology for coal as was used for natural gas.

Emission rates of natural gas-fired combined cycle facilities that were in operation from
2006 to 2010 were reviewed to develop the proposed natural gas standard of 1,000 lbs
CO/MWh. U.8. EPA should use a similar method for coal plants. It is Ohio’s opinion
that consistent methods for determining a proposed standard be used, otherwise, it will
be easily suggested that this proposed rule for EGU's is biased against coal and
threatens to remove coal from future, potentially viable projects.

All fllustration of how U.S. EPA is proposing an unleveled playing field when setting a
standard for coal is evident from U.S. EPA's selection of partial CCS as the Best
System of Emission Reduction (BSER) for coal, while approving the less stringent
natural gas combined cycle (NGCC) BSER for natural gas. U.S. EPA has clearly
selected a “winning fuel” (natural gas) over a “losing fuel" (coal). Not only does this
approach goes beyond U.S. EPA historical precedent and regulatory authority, it does
not meet congressional intent. Congress did not intend for U.S. EPA to effectively ban
new coal-fired power plants. In fact, 42 U.S.C. § 7411(b)(5) (Section 111(b)(5) of the
Ctean Air Act) forbids U.S. EPA from restricting owners and operators to installing and
operating a particular technology to meet a standard of performance.

In addition to the alternative method of creating a standard for coal versus natural gas,
the emissions reductions of each fuel are not comparable. The average emission rates
for naturai gas-fired generation are 1,135 Ibs CO./MWh.! U.S. EPA is proposing a
standard performance of 1,000 lbs CO./MWh for natural-gas fired generation. This
standard calls for a 12% reduction in average CO, emissions. The average emission
rates for coal-fired generation are 2,249 Ibs CO./MWh.2 U.S. EPA is proposing a
standard of performance of 1,100 Ib COx/MWh for coal-fired power plants. This
standard calls for a 51% reduction in average CO, emissions. Obviously, U.S. EPA
asks coal-fired EGUs to dramatically reduce their CO, emissions unlike the modest
emissions decrease requested for natural gas-fired EGUSs.

B. Technical Infeasibility for Coal: Standard Based on Future Plants

U.S. EPA should not consider projects before they are permitted, operational, or even built as
support for the determination that carbon capture and sequestration is a commercially
available technology for the NSPS. U.S. EPA is using power plants that are not only tentative,
future projects, but also projects that have received heavy funding by government entities as a
basis for setting national policy in this proposed rule. U.S. EPA cannot guarantee that this
level of funding will be available from the federal government for all future projects. In addition,
many of the projects’ costs are not representative of total costs, as the costs may, and have for
many of the projects, increased as construction progresses. Many of these projects have not
yet finished construction, and one has yet to receive all of the final state approvais. A NSPS
using these projects departs from the longstanding, precedential U.S. EPA approach and is not

! http:/'www.epa.gov/cleanenergy/energy-and-you/affect/air-emissions.html
2 http:/fwww.epa.govicleanenergy/energy-and-you/affect/air-emissions.html



consistent with the statement that CCS technology has been adequately demonstrated and its
implementation costs are reasonable.

U.S. EPA’s CCS technology -examples also skews affordability because every plant uses
enhanced oil recovery (EOR). EOR provides a substantial revenue stream to offset the high
capital costs and operating costs of CCS. However, EOR is not available in many parts of the
country. U.S. EPA should not develop a standard based on the economics relevant to only a
fraction of the country. A national standard such as the NSPS must be independently,
economically and technically achievable throughout the country, not just in limited areas. Any
other approach is inconsistent with the Clean Air Act. Also, U.S. EPA should not use future
projects that may not be in operation for years and thus only have optimistic performance
projections and hopeful expenditures estimates without considering the country-wide economic
and technical feasibility of these projects.

The projects being used to create a standard of performance are listed below including their
estimated operational date and costs:

1. Southern Company's Kemper County Energy Facility. This project has received $270
million from the Department of Energy (DOE) and $133 million.in investment tax credits
from the Internal Revenue Service.* Uniess the DOE's Clean Coal Power Initiative, the
program that donated $270 million to Southem Company, intends to help fund all future
projects, the economic viability of this technology will be vastly different for future
projects. In addition, this project will not be operational unti! for several months in the
future,

2. SaskPower's Boundary Dam CCS Project. This Canadian project costs $1.355 billion
and is also receiving a heavy subsidy of $240 million from the federal government.*
Performance testing is currently scheduled, but the facility will not be fully functional
until sometime in the future. SaskPower claims to be leading the way in developing
CCS technology.® Standards should not be based on developing technologies that are
not commercially tested.

3. Summit Power's Texas Clean Energy Project (TCEP). This project's estimated total
cost is $1.727 billion. This project is heavily subsidized, with the DOE share being $450

million (26%).* The DOE awarded $350 million in December 2008 for an eight-year joint
project with University of Texas Bureau of Economic Geology. TCEP received an
additional $100 million from the American Recovery and Reinvestment Act (ARRA) in
August 2010. TCEP received the $450 million award in 2010 from the DOE's Clean
Coal Power Initiative (CCPI). The project has not commenced construction and is years
past the original projected 2011 date. The project also lost its major electricity customer
due to the high electric costs. Consequently, the entire project is in jeopardy. This
example shows that even with government subsidies and enhanced oil recovery, this
standard is not feasible.

3 hitp://sequestration. mit.edu/tools/projects/kemper.html.

4 httpjisequesu'anon mit.edu/tools/projects/boundary_dam.html.
hjtp [fwww.saskpower.com/our-power-future/work-currently-underway/.
® hitp://sequestration.mit.edu/tools/projects/tcep.html.



4. Hydrogen Energy California Project (HECA). This project will cost $4.028 billion.” This
project is heavily subsidized. It was awarded a $408 million grant by the DOE under
Clean Coal Power Initiative Round 3. The project has not yet broken ground, started
construction, received final state approval or even negotiated an agreement for the
purchase of power. Without the necessary approvals this plant may not even be built.
The project, if built, may be operational in 2017 with a more realistic date in 2018 or
2019. The basis for the NSPS should be more concrete than a speculative plant that
may be constructed sometime in the future.

C. Infeasibility of Carbon Capture and Sequestration (CCS) Technology

Ohio EPA believes that carbon capture and sequestration, which holds possible promise
sometime in the future, is not a commercially available contro! technology. The study on which
U.S. EPA relies focuses on a range of CO; capture levels for new supercritical pulverized coal
(SCPC) and integrated gasification combined cycle ({GCC) power piants.® This study shows
high costs for carbon capture and sequestration technology even on the smallest scale. While
compenents of carbon capture and sequestration are currently in use, all the technological
components. do not currently function together on a commercial scale.® In order to be
considered commercial, carbon capture and sequestration technology needs to be cost
effective without government subsidies and not reliant upon enhanced oil recovery to subsidize
the operation of carbon capture and sequestration. Further, carbon capture and sequestration
may not be a viable technology due to water constraints or the lack of sufficient geological
structure to accept carbon capture and sequestration underground injection technology.

D. Feastbility of Existing Reduction Technology as NSPS

The Ohio EPA believes that the standard should be based on the performance of existing
-highly efficient generation technology that does not include carbon capture and sequestration,
such as supercritical pulverized coal (SCPC), circulating fluidized bed (CFB) boiler, or a
modern, efficient integrated gasification combined cycle (IGCC) unit. U.S. EPA has
acknowledged that these options are technically feasible but has stated that the reductions of
emissions are not adequate to reach its arbitrary goal. The NSPS is a technology-based
standard, not an air quality standard driven program. U.S. EPA should not use the NSPS in an
attempt to reach some predetermined reduction standard or issue standards that support only
certain industries or technologies. Ohio EPA believes that reduction levels using current
technology are not only adequate, but necessary in order to ensure that U.S. EPA develops a
standard that is consistent with the approach used to develop the natural gas NSPS.

U.S. EPA estimates that a new SCPC unit firing coal would emit 1,700 Ibs CO./MWh and a
new IGCC unit wouid emit 1,450 Ibs CO./MWh; compared to the average emissions from coal-
fired power plants discussed above. These are 25% and 36% emissions reductions,
respectively. CFB boilers have also been shown to reduce emissions by at least 20%."°
These reductions are more than twice the reductions proposed for natural gas plants. These

7 http://sequestration. mit.edu/tools/projects/heca.html.

® hitp://www.netl.doe.gov/energy-analyses/pubs/Gerdes-08022011 .pdf.

® Howard J. Herzog, Scaling Up Carbon Diaxide Capture and Storage: From Megatons to Gigatons, Energy. Econ. 2011 33,
597-604.

' H. Arro, A. Prikk, T. Pihu, Calculation of CO2 Emissions From CFB Boilers of Oil Shale Power Plants, Ol Shale, Vol.
23, No. 4, 356-365 (2006).



technologies are not only proven with existing performance, but aiso provide real emissions
reductions. IGCC plants in operation include the 262 MW Wabash River Plant, the 260 MW
Tampa Electric Coke Power Station, and the 618 MW Duke Energy Edwardsport plant. New
supercritical plants that have been come on line include the We Energies Elm Road
Generating Station, Xcel Energy Comanche Generating Station Unit 3, and Luminant's Oak
Grove Plant. Fluidized bed power plants are being constructed and operated in a number of
countries throughout the world.

Ohio EPA believes that a modern, efficient IGCC unit should be the BSER for coal. IGCC
units are currently in operation and can provide reliable performance data. In addition, total
costs for IGCC units are easier to analyze, as existing units have calculated total costs, while
the CCS projects only have optimistic cost estimates. Emissions reductions with an IGCC unit
are still aggressive enough to meet the U.S. EPA's overall goal of reducing carbon emissions,
while still allowing for new plants to be technically and economically feasible. In addition, using
IGCC technology as a base for creating a NSPS will follow the agency’s prior precedent of
creating standards based on the performance of existing technology.

E. Other Considerations

1. Cost of Natural Gas

Presently, natural gas prices are near historic lows, and much of the NSPS is based on
the presumed continuation of these low costs into the future. Historically, the fuel
commodities market, including natural gas, has been extremely volatile and sensitive to
not only domestic influences but also to interational demand and other external factors
that cannot be easily forecast or controlled. The cost of the natural gas is extremsly
sensitive to short-term phenomena. For example, in the near future, many currently
economically viable coal-fired units will be retired as a direct result of the CSAPR and
MATS rules. Ohio alone has twenty-seven emitting units that are scheduled for
retirement on or before 2015. At least some portion of the generating capacity of these
units will need to be repiaced by NGCC units, and demand for natural gas will increase
rapidly in a very short time period as these new units go online. Likely, the costs of
natural gas will increase with increased demand. Thus, Ohio EPA believes that the
presently low cost of natural gas is being driven by short-term factors that will not be
sustained over the long term and that significant and far reaching rules, such as the
proposed NSPS, should not be based on predicted future costs of any commodity,
especiaily those of fuels which have historically volatile markets.

2. Eight Year Review Option

U.S. EPA is mandated to review NSPS every eight years under 42 US.C. §
7411(bX1)(b) (Section 111(b)(1}B) of the Clean Air Act). If U.S. EPA uses the
technology for existing coal-fired power plants to set an NSPS in this proposed rule,
U.S. EPA would have the ability to review and update the standard in eight years, if
appropriate, which would also include a review of actual operational data from the
plants with carbon capture and sequestration. This logical, step-wise approach, will
allow the technology to advance, rather than practically eliminating the use of coal in
new plants by adopting a standard based on speculative cost projections.



3. Supplemental information

In further support of the proposed NSPS, U.S. EPA issued a supplemental document to
provide additional technical support for the NSPS. The supplemental information
identified additional examples of the application of carbon dioxide capture at non-EGU
sources. Unfortunately, these examples do not represent the source category for which
U.S. EPA has proposed the standasd, and fail to have any practical relevance to coal-
fired EGUs.

4. U.S. EPA’s Proposal Adds Huge Enerqy Inefficiencies to Power Production

For decades, U.S. EPA has been promoting the benefits of energy efficiency. U.S. EPA
has established multiple programs to require and promote energy efficiency such as
Energy Star. The federal government provides tax credits for certain energy efficiency
products. With that background, it is inconsistent and wasteful for U.S. EPA to mandate
a specific technology that consumes an enormous power load in order to operate.
Carbon capture and sequestration is estimated to consume approximately 30% of the
energy output of the plant.'’ This high parasitic load means that for every one ton of
coal burned in a conventional plant about 1.30 tons of coal must be burned in a carbon
capture and sequestration plant. This tremendous energy penalty means that 30%
more coal must be mined, transported, and burned to reach the same electrical output
design as a conventional plant. If U.S. EPA examines the total impact of carbon
capture and sequestration, the benefits of this technology in its current form are
tenuous. The additional burning of coal needed to support CCS will also increase the
amount of traditional pollutants coming from these plants along with greater emissions
of hazardous air pollutants. U.S. EPA should also consider the impact of the additional
excess emissions that wiil result from the deployment of CCS.

F. Fee Issues

1. Departure from Title V fee applicability for CO, as a regulated pollutant

The proposed activity-based funding approach to support a permitting authority’s
greenhouse gas (GHG) reguiatory activiies departs from the current precedent
established in 40 C.F.R. § 70.9, presumptive funding of Title V activities. The fees
implemented for CO; for sources subject to 40 CFR Part 70 should be based on the
same criteria and approach used by U.S. EPA to establish the original $25/ton
presumptive minimum fee for other existing Title V poliutants. The presumptive
minimum fee approach is consistent and provides a baseline nationwide for funding
Title V program implementation activities.

*! carbon Management Technology Conference, February 2012, Paper No. CMTC-151635-PP, U.5. DOE National Energy
Technology Laboratary’s Post Combustion Carbon Capture R&D Program, Lynn Drake H, Jared Ciferno, Ren Munson, Jim
Murphy, U.5. DOE National Energy Technology Laboratory



U.S. EPA established a nationwide $25/ton presumptive minimum fee for each
“Regulated Pollutant” pursuant to authority established in Title V of the 1990 Clean Air
Act Amendments. “The total amount of fees collected by the permitting authority shal
conform to the following requirements: The Administrator shall not approve a program
as meseting the requirements of this paragraph unless the State demonstrates that,
except as otherwise provided in subparagraphs [2] (ii) through (v) of this subparagraph,
the program will result in the collection, in the aggregate, from all sources subject to
subparagraph (A), of an amount not less than $25 per ton of each regulated pollutant,
or such other amount as the Administrator may determine adequately reflects the
reasonable costs of the ‘permit program.” 42 U.S.C. 7681a(b)(3)(i) (emphasis
added).

Ohio EPA submits that the proposed approach for adding activity-based fees departs
from the Clean Air Act requirement that the fee-be based on a $/ton emitted from the
subject sources. introducing a permitting agency activity-based fee for one “carved-out’
regulated poliutant, not only introduces lack of uniformity in the fee burden across
approved presumptive minimum fee programs, it introduces costly and complex
administrative burdens in implementing such an approach. In short, the fee structure for
CO- should be the same as the fee structure for the other pollutants that fund Title V
program implementation activities. The $/ton of CO; should be adjusted to establish
proportional equivalency to the other pollutants due to the significantly larger CO;
emissions ievels.

. Advanfages of implementing a prorated $/ton fee for CO-> based on reported emissions

Ohio EPA believes that a significantly reduced, prorated, federal presumptive minimum
fee would be consistent with the U.S. EPA’'s authority to establish a fee that
“....adequately reflects the reasonable costs of the permit program.” A prorated fee per
‘ton should be developed for CO, using the same mechanism as the current $25/ton
presumptive minimum fee per pollutant and take into consideration the cap in place,
which limits billing greater than 4,000 tons of actual reported emissions. This similar
$/ton approach would also lend itself to more cost effective and efficient implementation
by state and tribal Title V programs.

Prorating a CO2 presumptive minimum fee could easily be implemented within the
existing $/ton reporting and invoicing architecture. Introducing a different architecture to
accommodate one poliutant as presented in this proposed rulemaking would be costly
and complicated because the basis is completely foreign to the existing fee structurs. In
Ohio that would include significant modifications to software and supporting databases
as well as related training of the regulated community and internal staff. Altemately,
tailoring a CO; “fee per ton emitted” would be more consistent with tailoring applicabiiity
of GHGs 1o the Title V program and would resuli in minimal disruption or need for
adjustment to existing- state and tribal fee processing programs. Finaily, adding an
additional billable pollutant to Ohio’s enabling legislation will be challenging. Introducing
both 2 new pollutant and an additional fee structure will be much more difficult for
approval. .

In summary, adding a prorated, tailored presumptive minimum fee for CO; under the
existing $25/ton consumer price .index adjusted fee structure minimizes complexity,



ensures nationwide uniform application and supports timely implementation of funding
activities associated with implementing greenhouse gas regulations for Title V facilities.

G. Summary

U.S. EPA’s proposed NSPS for CO; for coal and natural gas power plants suffers from serious
technical defects. The proposed rule, if adopted, will eliminate the potential for new coal-fired
power plants due to the high overall cost of carbon capture and sequestration. This NSPS
relies on tentative, future projects to set a standard instead of using actual data from existing
plants to ensure the promuigated. standard is achievable. The proposal also treats natural gas
and coal inequitably, requiring a degree of control on coal plants that has not yet been
achieved in practice. In contrast, the natural gas plants are able to meet the proposed standard
for CO, by building a well-designed plant with technologies presently achievable unlike carbon
capture and sequestration. Finally, U.S. EPA should not utilize the NSPS in a manner to reach
a predetermined reduction of CO3, but instead recognize existing operating technology to set
the NSPS standard for coal-fired EGUSs.

In order to correct the significant shortcomings of the rule, Ohio EPA believes it is necessary to
re-propose a new rule that provides a level playing regulatory field for muitiple energy sources
to be designed, built, and operated in the U.S. and Ohio to meet our current and expected
future energy demands in a cost effective and environmentally responsible manner.

Thank you for the opportunity to comment.

WS

Craig W. Butier
Director

by,
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