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Preface

On December 17, 2004, Senator Jeff Bingaman, ngrdinority Member otthe U.S. Senate
Committee on Energy and Natural Resources, requested that the Energy Information
Administration (EIA) assess the impacts of the recommendations made by the National
Commission on Energy Policy (NCEP), a nongovernmental privately funded entity, in its
December 2004 report entiti€hding the Energy Stalemat&:Bipartisan Strategy to Meet
America’s Energy Challengeshis report provides EIA’s analysis of those NCEP
recommendations on energy supply, demand, apdrits1that could be simulated using the
National Energy Modeling System (NEM3he impacts of the NCEP recommendations
analyzed are compared with results published by EIA idtireial Energy Outlook 2005
(AEO2003.

The legislation that established EIA in 1977 vestedorganization with an element of statutory
independence. EIA does not take positions on pajiestions. It is the responsibility of EIA to
provide timely, high-quality information and torp@m objective, credible analyses in support
of the deliberations of both publand private decisionmakers. Théport does not represent the
official position of the U.S. Departmeof Energy or the Administration.

The model projections in this report are not statements of what will happen but of what might
happen, given the assumpticaared methodologies used. The reference case projections are
business-as-usual trend forecasts, given kneehnology, technological and demographic
trends, and current laws and r&gions. Thus, they provide a policy-neutral starting point that
can be used to analyze policy initiatives. EIA sloet propose, advocate, or speculate on future
legislative and regulatory changes. All laws are assumed to remain as currently enacted;
however, the impacts of scheduled regulatthanges, when defined, are reflected.
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Executive Summary

Background

This report was prepared in response taeadinber 17, 2004, letter from Senator Jeff Bingaman
requesting that the Energy Information Admiration (EIA) analyze the energy supply,

demand, and fuel import impacts that woulsutefrom the recommendations proposed in the
December 2004 report, entitl&hding the Energy Stalemat®&:Bipartisan Strategy to Meet
America’s Energy Challengeby the National Commission on Energy Policy (NCEP), a
nongovernmental privately-funded entity. Irder to provide a timely response to Senator
Bingaman, only those energy-related recommeadatihat could be directly modeled using
ElA’s National Energy Modeling System (NEMS)cawere thought to have significant potential
to affect energy consumption, supply, and prizese analyzed. In some cases, where the NCEP
recommendations were generataequired further elaborat, Senator Bingaman'’s staff
provided additional infomation regarding assptions to be used.

The recommendations analyzed include:

* A program to reduce greenhouse gas (GHG}¥sioms intensity through an emissions cap-
and-trade mechanism with a safety-valvengieprice rising from $6.10 per metric ton of
carbon dioxide (C¢) in 2010 to $8.50 per metric ton 2025 (2003 dollars). The emissions
included in the proposed cape energy-related GOmethane from coal mines, nitrous oxide
emissions from nitric acid and adipic apibduction, and emissioms the high global
warming potential gases, hydiuorocarbons, perfluorocarboremd sulfur hexafluoride.

» A 36-percent increase (10 miles per gallon for cars, 8 miles per gallon for light trucks) in the
corporate average fuel economy (CAFE) dtams for light-duty vehicles (LDVS). The
increases are phased in over the 2010 to 2015 period.

» A $3-billion tax incentives program to promote thdoption of hybrid and advanced diesel
vehicles.

o A $3.25-per-million-Btu minimum price guarantatthe Alberta Hub for natural gas
produced from Alaska’s North Slope, to en@ge earlier construction of an Alaska natural
gas pipeline.

* New building codes and appliance efficierstgndards for residential and commercial
buildings.

» A $4-billion program to stimulate the deployment of coal-fired integrated gasification
combined-cycle (IGCC) plants.

* A $3-billion program to stimulate carbonptare and sequestran technologies.
* A $2-billion program to promote the deployment of an advanced nuclear power plant.

» A $4-billion production tax credit (PTC) pragn for non-GHG-emitting power generation
capacity added between 2006 and 2009.

* Increased research, developmemd deployment incentives for renewable transportation
fuels.
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Summary Impacts of the Modeled NCEP Recommendations

The GHG emissions intensity reduction program, the 36-percent increase in CAFE standards for
cars and light trucks, and the new building and appliance efficiency standards are projected to
have the largest impacts on energy production, consumption, prices, and fuel imports. The other
policies generally affect specific fuels or technologies but do not have large overall energy
market impacts. The impacts of the modeled NCEP recommendations, taken together, on energy
supply, demand, imports, prices, and GHG emissions, relative to the Annual Energy Outlook
2005 (AEO2005) reference case, are as follows:

Primary energy consumption is 2.26 quadrillion Btu (1.9 percent) lower in 2015 and 6.73
quadrillion Btu (5 percent) lower in 2025 as the combination of efficiency programs and new
CAFE standards reduces energy demand.

Fossil fuel energy consumption is 2.5 quadrillion Btu (2.4 percent) lower in 2015 and 8.1
quadrillion Btu (6.9 percent) lower in 2025. In absolute terms, the use of all fossil fuels is
projected to grow from 2003 levels through 2025.

Oil consumption is 0.83 million barrels per day (3.4 percent) lower in 2015 and 2.1 million

barrels per day (7.4 percent) lower in 2025. The import share of petroleum product supplied
declines from 62.4 percent to 61.3 percent in 2015 and from 68.4 percent to 66.8 percent in

2025.

Natural gas consumption is slightly lower (0.45 quadrillion Btu or 1. 6 percent) in 2015 and
1.1 quadrillion Btu (3.6 percent) lower in 2025, due mainly to lower electricity demand from
the building standards recommendation and the incentives provided to renewable, IGCC, and
nuclear deployments that further reduce the size of the generation market.

Coal consumption is also slightly lower (0.46 quadrillion Btu or 1.8 percent) in 2015 and 3.0
quadrillion Btu (9.8 percent) in 2025, due mainly to the lower electricity demand and the fuel
use shifts that are caused by the GHG cap-and-trade program.

Covered GHG emissions are 393 million metric tons CO; equivalent (5.2 percent) lower in
2015 and 964 million metric tons CO; equivalent (11 percent) lower in 2025. Covered GHG
emissions intensity decreases by 5.1 percent in 2015 and by 10.6 percent in 2025. The absolute
level of covered GHG emissions is projected to grow at an annual average rate of 1.1 percent
over the 2003 to 2025 period, compared to annual average growth of 1.5 percent in the
reference case.

Reductions in emissions of non-CO, GHGs, which are not represented in a detailed fashion in
NEMS, account for 63 percent of the covered GHG emissions reductions in 2010 and 35
percent of the covered GHG emissions reductions in 2025. Estimates for non-CO, GHG
emissions were developed using emissions baselines and abatement cost curves based on
engineering cost estimates that were supplied by the Environmental Protection Agency (EPA).
Real-world factors affecting the behavior of decisionmakers and the use of incomplete cost
information may result in an overstatement of the actual level of non-CO, abatement achieved
at each level of the permit price.

Because of the safety-valve price mechanism in the cap-and-trade program for GHGs, the
GHG intensity targets specified by the NCEP are not reached; total emission reductions fall
short by 557 million metric tons CO, equivalent in 2025.
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» The average petroleum price to all usersl@ding the price of emissions permits) is 2.2
percent higher in 2015 and 1.4 percent higher in 2025 than in the reference case, with the
permit prices more than offsetting the lower crude oil prices resulting from the new CAFE
standard.

» The average delivered natural gas price is $0.tThpeisand cubic feet (2.7 percent) lower in
2015, with the wellhead cost redustipartially offset by the increased GHG permit price, and
$0.52 per thousand cubic feet (7.6 percent) high2025, largely because of the permit price
which is added to the delivered fuel costs.

* When the costs of emissions permits are inautiee average delivered coal price is $0.54 per
million Btu (43 percent) higher in 2015 and $0p&t million Btu (56 percent) higher in 2025
than in the reference case because of the high carbon content of coal.

» The average delivered electriciyice is unchanged in 2015 but is 0.4 cents per kilowatthour
(5.8 percent) higher in 2025 because of the mandatory cap-and-trade program.

* In 2025, because of the early deploymenemtives and the GHG cap-and-trade proposal,
IGCC capacity more than doubles, and reneevgBheration increases by 23 percent relative
to the reference case.

» Government expenditures for the recommertde&dncentives, research and development,
demonstration, and deploymeptlicies occur before signdant revenues are recouped from
permit sales. However, becawesgenditures for the incentive programs eventually end and
the revenues from permit salesntinue to grow over timeumulative discounted revenues
are projected to exceed cumulative discedréxpenditures by 2022, using a 4-percent
discount rate.

- Both potential and actual real gross domgstariuct (GDP) are projected to be reduced
slightly. By 2025, potential and actual real G&re, respectively, about 0.26 percent and 0.4
percent below their reference case levels. These changes do not materially affect average
economic growth rates for the 2003 to 2025 peifehl consumption is s reduced over the
2010 to 2025 period, with the impact reachahgost $470 per household (0.5 percent) in
terms of year 2000 dollars in 2025.

Other Key Findings

GHG Cap-and-Trade Program. The GHG cap-and-trade program causes significant reductions
in emissions of GHGs other than €&hd in emissions of CQrom the electric power sector.

The cap-and-trade system also contributdsdber fossil fuel and electricity pricéd/hen
considered alone without other policiéke GHG cap-and-trade program:

» Achieves total reductiona covered GHG emissiorg 281 million metric tons C®
equivalent (3.7 percent) 2015 and 621 million metric tons G@quivalent (7.1 percent) in
2025—roughly two-thirds to three-quarters #mount achieved when all the modeled NCEP
recommendations are taken together. Non-GBGs account for a preponderant share of
these reductions.

* Reduces total fossil fuel consumption bguadrillion Btu (1 percent) in 2015 and 3.1
qguadrillion Btu (2.7 percent) in 2025—roughly onaH the reduction achieved when all the
modeled NCEP recommendations are takenth@yeOil use is reduced only minimally.
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e Raises effective delivered fuel prices as a result of the permit fee, depending on the carbon
content of the fuel. Relative to the reference case, average delivered coal prices to all
consumers are 57.3 percent higher in 2025, average delivered petroleum prices are 5 percent
higher, average delivered natural gas prices are 8.3 percent higher, and electricity prices are
4.8 percent higher.

CAFE. The 36-percent increase in CAFE standards for LDV's mainly affects petroleum use and
imports, vehicle miles traveled, and vehicle cost. When considered alone without other policies,
the key impacts of the increase in the CAFE standard include:

e A reduction in petroleum consumption of 0.61 million barrels per day (2.5 percent) in 2015
and 1.61 million barrels per day (5.8 percent) in 2025. The import share of petroleum product
supplied falls from 62.4 percent to 61.6 percent in 2015 and from 68.4 percent to 67.1 percent
in 2025.

¢ An increase in the average fuel efficiency of new LDVs of 6.8 miles per gallon (26.2 percent)
in 2015 and 6.3 miles per gallon (23.4 percent) in 2025. The increases in measured fuel
economy are smaller than the increases in the CAFE standard, because new LDV are
projected to exceed the existing CAFE standard in the reference case.

e An increase in the average price of new LDVs of about $1,400 in 2015 and $1,200 in 2025
(2003 dollars).

e A reduction in CO; emissions of 79 million metric tons (1.1 percent) in 2015 and 242 million
metric tons (2.8 percent) in 2025.

Building Standards. The new building and appliance efficiency standards mainly lower
consumer electricity use, which leads to lower coal and natural gas use by power plants. When
considered alone without other policies, the key impacts of the change in building and appliance
efficiency standards include:

e Reductions in electricity sales of 77 billion kilowatthours (2 percent) in 2015 and 163 billion
kilowatthours (3 percent) in 2025.

e Reductions in natural gas and coal use: natural gas consumption is reduced by 0.5 quadrillion
Btu (1.6 percent) in 2015 and 0.6 quadrillion Btu (1.8 percent) in 2025, while coal use declines
by 4 million tons (0.3 percent) in 2015 and 43 million tons (2.9 percent) in 2025.

e Reductions in CO; emissions of 34 million metric tons (0.5 percent) in 2015 and 115 million
metric tons (1.4 percent) in 2025.

Tax and Deployment Incentives. Some of the tax and deployment incentive programs stimulate
increased or earlier development of particular technologies. For example, relative to the
reference case, when evaluated without other policies:

e The natural gas price guarantee stimulates the construction of an Alaska natural gas pipeline 2
years earlier and results in a lower natural gas wellhead price path, which delays some of the
investments that would have been made with higher natural gas prices—e.g., investments in
liquefied natural gas (LNG) import facilities.
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» The $4-billion program to stimulate investment in IGCC plants increases their construction by
44 gigawatts from a reference case level of 16 gigawatts by 2025.

» The $4-billion capped PTC proposal for non-GH@hnologies leads to the construction of
4.4 gigawatts of additional renewable getieracapacity by 2015 and 7.1 gigawatts of
additional renewable capacity by 2025.

» The $3-billion tax incentive to promote the adoptof hybrid and advanced turbo diesel
LDVs does not lead to additional vehicle saleecause the projected sales without the
incentive would exhaust the credits available.

High Technology Sensitivities. While the EIA reference case incorporates significant
improvements in technology sband performance over timemay either overstate or

understate the actual future pademprovement, since the rate at which the characteristics of
energy-using and producing technologies withioge is highly uncertain. Relative to the
reference case, EIA’s high techagy case generally assumes eadiailability, lower costs,

and higher efficiencies for end-usehaologies and new fossil-fired, nuclear, and
nonhydropower renewable gentmg technologies. Although the NCEP recommends increases
in the funding for research and developmen#, EEbnsistent with itestablished practice in

other recent studies, did not attempt to estimate how increased government spending might
specifically impact technology delopment. Instead, to illustratiee importance of technology
characteristics in assessing the impacts of the NCEP recommendations, EIA prepared a set of
NCEP policy cases using its higkchnology assumptions. Relative to &€02005high
technology casehe high technology case coméihwith the NCEP recommendations

* Reduces fossil fuel use by 1.46 quadrillion Btb percent) in 2015 and 4.48 quadrillion Btu
(4.1 percent) in 2025.

* Reduces petroleum consumption by m@ilion barrels per day in 2015 and 1.48 million
barrels per day in 2025 and reduces the imgltate of petroleum product supplied from 61.6
percent to 60.6 percent in 2015 and from 66.9 percent to 66.1 percent in 2025.

» Meets the NCEP’s greenhouse gas intensiglggogeducing covered GHG emissions intensity
from 480 to 463 metric tons G@quivalent per million dollarsf GDP in 2015 (3.5 percent)
and from 405 to 373 metric tons g€quivalent per million dolls in 2025 (7.9 percent).
Attainment of the emissions intensity gal@pends heavily on &amated reductions of non-
CO, GHG emissions that were developed gsiformation and methodologies that may
result in an overstatement of the actual level of abatement achieved at each level of the permit
price. Attainment of the goal also reliestbe use of banked GHG emissions permits that are
exhausted in 2025, at the end of the forecast horizon for this analysis.
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1. Background and Scope of the Analysis

This service report was prepared by the Energy Information Administration (EIA), Office of
Integrated Analysis and Forecasting (OIAF), in response to a December 17, 2004, letter from
Senator Jeff Bingaman (see Appendix A). The letter requested an analysis of the energy
production, consumption, price, and fuaport impacts that would result from the
recommendations in a December 2004 report, entidfeting the Energy Stalemate: A

Bipartisan Strategy to Meétmerica’s Energy Challengeby the National Commission on
Energy Policy (NCEP), a nongovernmental, privately-funded gtoup.

In order to provide a timely response, EIA focused its analysis on only those NCEP
recommendations that could be directly modelsing its National Energy Modeling System
(NEMSY and that were thought to have significpatential to affect U.S. energy consumption,
supply, and prices. The analysis of NCEP’'srgy-related proposals is based on cases contained
in EIA’s Annual Energy Outlook 200B\EO2003, published in February 2064.imited

analysis of non-carbon dioxide (g@reenhouse gas (GHG) emissions baselines and abatement
opportunities was based on infation supplied by the Endnmental Protection Agency

(EPA).

This report, like other EIA analyses of eneagyd environmental policy proposals, focuses on
the impacts of those proposals on energy chaoitase by consumers in all sectors and the
implications of those decisions for the economyisTbcus is consistent with EIA’s statutory
mission and expertise. The study does not quamifplace any value on, possible health and
environmental benefits @urtailing GHG emissions.

NCEP Recommendations Analyzed

The NCEP recommendations analyzed by EIA are summarized briefly below. In some cases, the
NCEP recommendations did not provide sufficient information for analysis. As necessary,
Senator Bingaman’s staff provided additional guidance.

Implement a GHG emissions intensity teget with a cap-and-trade program.The NCEP
recommended a mandatory, market-based, ttadabissions allowance/credit program to

reduce U.S. GHG intensity by 2.4 percent per year between 2010 and 2019 and by 2.8 percent
per year between 2020 and 2025 relative to theeede case, where GHG intensity is defined

!National Commission on Energy Polidnding the Energy Stalemate: A Bipartisan Strategy to Meet America’s Energy
ChallengegWashington, DC, December 2004), web site www.energycommission.org/ewebeditpro/items/O82F4682.pdf. The
National Commission on Energy Policy is a nongovernmental organization funded by the William and Flora Hewlett Foundation
and its partners—The Pew Charitable Trusts, the John D. and Catherine T. MacArthur Foundation, the David and Lucile Packard
Foundation, and the Energy Foundation.

2Energy Information Administratiorf;he National Energy Modeling System: An Overview 2D@¥E/EIA-0581(2003)

(Washington, DC, March 2003), web site www.eia.doe.gov/oiaf/aeo/overview/index.html.

°Energy Information Administrationnual Energy Outlook 200®OE/EIA-0383(2005) (Washington, DC, February 2005),

web site www.eia.doe.gov/oiaf/aeo/index.html.

“With the exception of the greenhouse gas policy case, Senate Energy and Natural Resources Committee staff member, Jennifer
Michael, provided the specific assumptions and guidelines for this analysis. See Appendix A for details of the assumptions and
the cases requested for analysis and subsequent minor changes.
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as GHG emissions per real dollar of gross dorogstiduct. The proposal would, in effect, set a

cap on annual emissions that is a functioardfcipated gross domestic product. Emission

permits would be allocated to emission sougm@sarily on the basis of past GHG emissions.

Most of the permits (95 percemitially, gradually declining to 90 percent between 2013 and

2022) would be allocated at no cost; the Fddeowernment would auction the remainder. GHG
emission permits would be bankable; i.e., they could be used in the year they are issued or in any
year thereatfter.

To control the potential cost of the mandateryissions cap policy, the NCEP recommended

that a maximum price, or safety valve, for emissions permits be established, at which price the
Federal Government would sekrmits on demand. The recommendatety-valve price starts

at $7 per metric ton CQequivalent in 2010 (nominal doflg and increases by 5 percent

annually up to $14.55 in 2025. In 2003 dollars, tHetgavalve permit price would be $6.10 per
metric ton CQ equivalent in 2010 and $8.50 in 2025.

GHG emissions included in the propdscap are energy-related £€nissions, methane
emissions from coal mines, nitrous oxide enaissifrom nitric acid and adipic acid production,
and emissions of the high global warming ptitdrgases, hydrofluorocarbons, perfluorocarbons,
and sulfur hexafluoride.

Implement new corporate average fuel economy standard¥he NCEP recommended that the
National Highway Traffic Safety Administration (NHTSA) strengthen vehicle efficiency
standards starting no later than 2@1@ phase in stricter standaml@r 5 years. A target value

was not specified, but it was recommended tthatprocess of setting new standards should
consider vehicle performance, safety, job atis, and vehicle efficiency. Based on guidance
provided, a 36-percent increase in the corpaaatzage fuel economy (CAFE) standard for new
cars and light trucks by 2015 issumed in this analysis. For cars, this represents an increase of
10 miles per gallon over existing CAFE standards, and for light trucks it represents an increase
of 8 miles per gallon.

Provide $3 billion in tax incentives over 1¢/ears to promote danestic manufacturer
conversion and consumer adoption of hybrid and advanced diesel vehicl@he incentives
would be divided evenly between reducimgneersion costs for domestic manufacturers and
reducing vehicle costs for consumers.

Provide a price guarantee for naturd gas from Alaska’s North Slope.To ensure that North
Slope natural gas is broughtWoS. markets at the earliesttegossible, the NCEP believes
additional incentives are necessary for the construof an Alaska natural gas pipeline system
beyond the recently enacted loan guaranteeglerated depreciatioma@treatment plant tax
credits. By assumptioha floor price, or minimum price guarantee, of $3.25 per million Btu in
2003 dollars was set for natugds delivered to Alberta. Senator Bingaman’s committee staff

5The original request by Senator Bingaman'’s staff was for an increase of 10 miles per gallon in the CAFE standards for both cars
and light trucks; however, light trucks could not reasonably meet this increase by 2015 deeit&IAl substituted the

percentage increase in CAFE standards for cars, 36 percent.

SAssumptions were generally provided by Senator Bingaman's Energy and Natural Resources Committee staff.

2 Energy Information Administration / Impacts of Recommendations of the National Commission on Energy Policy



also suggested a program requiring paymentisetd-ederal Treasury if the market price of the
natural gas delivered to Alberta exceeded $4.80 per million Btu.

Implement new efficiency standards in the building sectorsThe NCEP recommended that
new efficiency standards be developed forrdsdential and commertigsectors but did not
provide specific requirements. Based on guidance from Senator Bingaman’s committee staff, this
analysis uses the standards referemcélde NCEP report’s Technical Appendisthe standards
provide for significant changes to residential and commercial building codes and efficiency
standards for equipment purchagessidential policies include increased efficiency standards in
2010 for natural gas furnaces, room air conditienelectric water heaits, dishwashers,
refrigerator/freezers, torchiere lighting, pgaimps, ceiling fans, and standby power in
miscellaneous electrigroducts. In addition, residentialilaling codes are tightened in 2010 and
again in 2020. Policies specific to the commerataksr include increaseshuipment efficiency
standards in 2010 for natural gas boilers, packagédcentral air conditioners, heat pumps, gas
water heaters, ventilation, fluorescent and hmgénsity discharge (HID) lighting, commercial
refrigerator/freezers, ice and vending machiaes! standby power in personal computers and
other office equipment. The assumptions callef@econd increase in efigeicy standards for air
conditioning and lighting equipment in 2020.addition, commercial building codes are
tightened for the building envelope in 2010 and for lighting power density in 2015.

Double research and development investments for the next 10 yeavghile increased
expenditures for research and development (R&fe expected to lead to some technology
improvements, a statistically reliable relatibimsbetween the level of R&D spending for
specific technologies and the impactshaide expenditures has not been developed.
Furthermore, the impact of Federal R&D is alsiiclilt to assess, becaustee levels of private
sector R&D expenditures usually are unknowd aften far exceed R&D spending by the
Federal Government. Thus, Ebduld not provide an estimabé the impact on technological
change of a doubling of Federal R&D spending over a 10-year period.

At the request of Senator Bingaman’s committee staff, this analysis includes several cases using
the technology assumptions from the high technology cases in EEO2005 These cases are
provided for illustrative purposes and should noséen as representing EIA’s estimate of the
potential impact of doubling Federal R&D investitee The integrated high technology case for
this study is a combination of thd02005high technology assumptions for the residential,
commercial, transportation, induslf and power generation sedo each of these cases,
advanced technologies are assuracoe available sooner, atder cost, and often with better
performance characteristics. The high suppthnology case for this study is tREO200%0ll

and natural gas rapid technology case, wheredkg finding rate, ansuccess rate parameters
for exploration and development are adjustecetiect 50 percent more rapid improvement than
in the AEO2005reference case.

"Building equipment standards and code policy specifications were taken from Greg Rosenquist, Michael McNeil, Maithili lyer,
Steve Meyers, and Jim McMahdenergy Efficiency Standards and Codes for Residential/Commercial Equipment and
Buildings: Additional Opportunitied BID-2533 (Berkeley, CA: Lawrence Berkeley National Laboratory, July 2004),

reproduced ilNCEP Technical AppendiXChapter 3: Improving Energy Efficiency,” pp. 103-193, web site
http://64.70.252.93/082F4696.pdf.

8Detailed assumptions for teEO2005cases, including the high technology cases, are described on EIA’s web site at
www.eia.doe.gov/oiaflaeo/assumption/index.html.
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Provide $4 billion in incentives for deploynent of sequestration-ready integrated

gasification combined-cycle (IGCC) generating capacityThe NCEP report does not define a
“sequestration-ready” IGCC techogly. Because the chemical pess is similar but different in
some important ways, the costs and perforcearharacteristics are unknown. This analysis
assumes that the cost and performance of such units will be similar to the standard IGCC units.
In that case, the $4-billion program is sufficiemstimulate the development of 10 gigawatts of
sequestration-ready coal IGCC capacity between 2009 and’ 2015.

Provide $3 billion in deployment incentives for carbon capture and sequestratioithis
analysis assumes that the $3-billion investment will lead to the development of 4 gigawatts of
new IGCC plants with carbon capéuand sequestration equipmé&ht.

Provide up to $2 billion to promote advanced nuclear developmenthis analysis assumes
that the nuclear incentives will defray some development, licensing, regulatory, and R&D costs
and will provide sufficient funds to dept one advanced nuclear power plant.

Expand and extend the production tax credit (PTC) for new non-GHG-emitting generation
capacity added between 2006 and 2009, withcamulative payment limit of $4 billion. A
uniform investment tax credit of 1.8 cents p#owatthour for the first 10 years of production is
assumed for all qualifying, notarbon-emitting generatidechnologies on a first-come, first-
paid basis until the $4-billion credit limit is expendédn theory, new nuclear generation would
qualify, but the leadtime required would preclude its participation in this program.

Provide $1.5 billion for research, developrant, and deployment of non-petroleum

renewable transprtation fuels. The NCEP recommended arpexditure of $1.5 billion over

10 years, evenly divided between R&D on rgable transportation fuels and incentives to
promote the use of non-petroleum renewable partation fuels. At the suggestion of Senate
staff, the R&D and other incentives are assumed to reduce the capital costs and improve the
efficiency of ethanol production from cellulo®d@mass significantly. Using the model provided
by the NCEP’s contractors,glds of ethanol from switchgrass are assumed to grow from the
current 75 gallons per ton to 105.4 gallonstparby 2015, reaching 90 percent of estimated
maximum yield. Plant capital costs are assditeefall from today’s $5 per annual gallon to
$2.15 per annual gallon by 2015 (in 2003 dollarsyaBese biodiesel planédready achieve 98
percent of their maximum yield, no further imgements in biodiesel yields are assumed.

NCEP Recommendations Not Included in This Analysis

The NCEP’s recommendations that are not aralya this study generally fall into four
categories:

°A number of different sequestration-ready designs are being contemplated, each with its own cost and performance
characteristics. Because the nevhtelogy will use higher concentrations of hydrogen and probably burn hotter, nitrogen oxide
(NO,) controls may be necessary. ieology experts have natached consensus on a standardized design. The NCEP
incentives are adequate to deploy 10 gigawatts of IGCC capacity starting in 2009.

%3 billion for 4 gigawatts of sequestration capacity impliesttiratncremental cost of sequestration is about $750 peratilow
EIA estimates that this incentive will be adequate to stimtit@eonstruction of 4 gigawatts of sequestration technology whe
IGCC plants are built.

YThe NCEP did not specify the PTC level. Senator Bingaman's Energy Committee staff provided guidance that excluded
biomass co-firing in existing coal plants, which would quickly use up the incentive funds in the first 2 years and crdved out ot
longer-lasting investments in renewable generation technologies.
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1. Recommendations that cannot be direatlyessed using NEMS. For example, NEMS
assumes that the Nation’s electric system lmalloperated reliably. Enefore, it cannot be
used to quantify the benefits of adoptingndatory reliability rules. Other recommendations
of this type include:

* Encourage transmission inwegents and deployment ofweechnologies to enhance
reliability and availability of the grid

» Protect critical infrastructure from accidental failure

* Manage treatment of nucleardiats, proliferation, or waste

* Expand international coopdi@n on strategic petroleum reserves and oil production
« Protect critical energy infrastcture from terrorist thredts

« Provide additional or newshding for R&D (e.g, hydraté%nd renewable generation)
» Create voluntary programs and relationships

» Link future U.S. actions to fure international responses.

2. Recommendations that providetarity to set standards or establish specific targets at some
future date, without providing specific valsL EIA has no basis for speculating on what
levels will ultimately be set. An example is promoting international agreements to expand
foreign petroleum and natuiigas production. Recomendations of this type include:

* Expand collaboration with States or imtational organizatins (GHG-limiting actions)

» Enhance consumer protections in the electricity sector and establish an integrated, multi-
pollutant program to reduce power plant emissions

» Support Department of Energy and FetlBrzergy Regulatory Commission actions
» Pursue cost-effective efficiency imgvements in the industrial sector

3. Recommendations whose impaats not directly quantifiablor are not expected to
significantly affect energy marketRecommendations of this type include:

» Streamline Federal land permitting practices

» Support a variety of generation resourcesekiding both large-scale power plants,
small-scale “distributed”rad/or renewable generation-réhdemand reduction (for both
electricity and natural gas) to ensure affordable and reliable energy service for consumers

* Improve coordination among relevant Federal agencies
* Provide expedited environmiahand judicial reviews
» Participate in meetings (e.g., international partnerships)

* Provide encouragement and support from thealdenent of Energy for increases in
private-sector R&D

* Share unspecified risks

2Terrorist threats to critical infrastructure cannot be modeled in NEMS. The impacts of such protection would have to be
specified as exogenous assumptions.

¥¥The impact of research on methane hydrates is not expected to yield cost-effective natural gas supply through 2025. As with the
treatment of other R&D, no one can accurately estimate the impact of specific R&D investments on specific successes, and EIA
does not assess the impact of such investments.
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* Increase incentives for private-sector R&D

* Encourage synergistic relationshipghnprivate industry to expand R&D.
* Expand investment in coogaive international energy research, development,
demonstration, and eartieployment initiatives

4. Recommendations that are already incorporated or assumed in the NEMS reference case, or
recommendations whose assumed impacts are already projected to be achieved in the
reference case. Recommendas of this type include:

* Reduce barriers for expansion of liquefretural gas (LNG) imports; NEMS assumes a
permissive environment for LNG expansion

* Remove barriers to adoption aflvanced nuclear capacéypansion; NEMS assumes no
non-market barriers for nuclear capacity expansion

» Fulfill existing Federal commitments (including nuclear waste management); NEMS
assumes fulfillment of current Federal policy

» Provide financial incentives for technologgloption; in some cases, current laws and
regulations already provide such incentives,, the proposed hybrid vehicle incentive

» Protect critical infrastructure; NEMS implicitly assumes that critical infrastructure is
protected.

Cases Analyzed

Senator Bingaman'’s staff specifically identified eight policy cases for study. To these, EIA
added two additional policy cases. The NGfaBe represents all the modeled NCEP
recommendations in combination under refeeecase technology assumptions. The ICE case,
which modeled all the non-GHG polices, was coeied important because it might reveal the
incremental impact of the GHG cap-and-tradegyah the NCEP case. Three baseline cases
(Reference, HiTech, and RTP) provide a bagisémparisons with the policy cases (Table 1).

Scope of the Report

While the results of all the model runs for the cases identified in Table 1 are available for
download and review from EIA’s web site, tihéport focuses on the main integrated NCEP
case, discussed in Chapter 2, which include&tH& policy, the tax and deployment incentives,
the building codes and efficiency standards, thechew CAFE standards for light-duty vehicles.
Subsets of the modeled recommendationsamnsidered, where applicable, to provide
supplementary information. EIA could noodel the impact of doubling Federal R&D.
However, to assess the impact of more ragithmological progress on thealyses of the NCEP
policies, Chapter 3 discusses the inaeatal energy and GHG impacts of the NCEP
recommendations under high technol@ggumptions relative to th&E02005high technology
cases.
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Table 1. Study Cases and Descriptions

Case Name Description
Reference Case Technology

Reference® AEO2005 reference case

NCEP Reference case plus the tax incentives and deployments, CAFE standards,
buildings efficiency standards, and Commission’s GHG policy

Cap-Trade Reference case plus the Commission’s GHG Cap and Trade policy

No-Safety Reference case plus the Commission’s GHG policy with no safety-valve price

CAFE Reference case plus the higher CAFE standard, a 10-miles-per-gallon increase
for cars with an equivalent percentage increase for light trucks

Bldg-Std Reference case plus the buildings efficiency standards

Incent Reference case plus the tax incentives and deployments, including incentives to
construct the Alaska natural gas pipeline

ICE Reference case plus the tax incentives and deployments, CAFE standards, and
buildings efficiency standards

High Technology for End-Use Demand and PowerGeneration

HiTech? AEO2005 high integrated technology case for demand and power generation

NCEP-HiTech NCEP plus AEO2005 high integrated technology case for demand and power
generation

HiTech-IC HiTech plus the tax incentives and deployments and CAFE standards

Rapid Oil and Gas Supply Technology Progress
RTP? AEO2005 rapid oil and gas supply technology progress case
RTP-IC-ETH RTP plus the tax incentives and deployments, CAFE standards, and ethanol

R&D

®These cases appeared in EIA’s Annual Energy Outlook 2005.

Notes: Italicized cases represent analysis of specific policies or groups of policies but do not simulate the
combined impacts of all the NCEP recommendations. Summary results of key cases are provided in
Appendix B. Detailed spreadsheet tables for each of the runs will be available on EIA’s web site.

Methodology and Uncertainties

The analysis of energy sector and energy-related economic impacts of the NCEP
recommendations addressed in this report is based on results from NEMS. NEMS, like all
models, is a simplified representation oflitgaProjections are gendent on the data,
methodologies, model structuand assumptions used to depethem. Because many of the
events that shape energy metekare random and cannot béapated (including severe
weather, technological breakthroughs, gedpolitical developments), energy market
projections are subject to uncertainty. Furthenen future developments in technologies,
demographics, and resources cannot be foresilemertainty. Nevertheless, well-formulated

models are useful in analyzing complex policlesgause they ensure consistency in accounting

and represent key interrelationships, albeitanfgctly, but often well enough to provide

insights.
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EIA’s projections are not statements of what will happen but what might happen, given
technological and demographic trends and ctipehcies and regulations. EIA’s reference case
is based on current laws and regulations. Thyspitides a policy-neutral starting point that can
be used to analyze energy policy initiativE¥A does not propose, advocate, or speculate on
future legislative or regulatory changes witltgireference case. Laws and regulations are
generally assumed to remain as currently enamtéu force (includingsunset or expiration
provisions); however, the impacts of scheduleulatory changes, when clearly defined, are
reflected.

Finally, the limited analysis of non-G@GHG emissions provided this report was conducted
using baselines and abatement curves suppli¢deblf PA. Because the abatement curves are
based on engineering cost estimates, they do ptireareal-world factors that may affect the
behavior of decisionmakers. Asesult they may overstate the non-G&HG emission
reductions that would actually be atied under a cap-and-trade program.
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2. Impacts of the NCEP Recommendations

This chapter contains an analysis of results from NEMS simulations representing
recommendations of the NCEPThe analysis compares results from cases representing NCEP
recommendations with results from EIAA&O2005reference case. The cases examined include:
two GHG cap-and-trade policy cases (Cap-TradkNo-Safety); a residential and commercial
standards case (Bldg-Std); a new corporatea@eefuel economy standard case (CAFE); a tax
incentives and deployment proposals case (Inceshizh also includes the recommended natural
gas price guarantee for the construction of an Alaska natural gas pipeline; and a case that
combines all the policies (NCEFAdditional high technology sensitivity analyses are described
in Chapter 3.

All sections provide comparative results thmatlude the NCEP and Cap-Trade cases. In

addition, the emissions section discusse®ther cases with the NCEP’s GHG intensity

reduction program. The oil and gas supply sedfisnusses the CAFE cadke residential and
commercial section focuses on the Bldg-Std case, the transportation section focuses on the CAFE
case, the electricity section focuses on the Incent and Bldg-Std cases, and the macroeconomic
section focuses on the CAFE case.

Emissions Impacts
Representing the NCEP’s Greenhouse Gas Emissions Cap-and-Trade Program

To represent the NCEP’s GHG emissions rédagrogram, the energy, energy-related,CO
and economic projections from tA&O2005reference case togetheith emission projections
for other covered GHGs (methane from coal ngnmitrous oxide from adipic acid and nitric
acid manufacturing, and high global warming ptitdrgases) were uséd develop a covered
GHG emissions reference trendojections for the other GHGessions, including the covered
non-CQ gases, were based on the U.S. EPA BusHas-Usual (BAU) case cited in the White
House Greenhouse Gas Policy Book Addenfusleased with the Climate Change Initiative.

In the emissions cap-and-tracieses, NEMS endogenously calculatbanges in energy-related
CO, emissions and used abatement cost curvsesrolate the emissions changes expected for
other covered GHGs. The emissions reimcopportunities for GHGs other than ¢are
embodied in marginal abatemetst (MAC) relationships thatdicate the quantity of emission
reductions that would be expected to occur given the value of an emissions permit. While
emissions of the non-G@overed gases are a relatively small share of total U.S. GHGs

14Ms. Jennifer Michael, Senate Committee on Energy and Natural Resources minority staff, provided specific assumptions (see
Appendix A).

1%see “Addendum to the Global Climate Change Policy Book” at web site www.whitehouse.gov/news/releases/2002/02/
addendum.pdf. The business-as-usual (BAU) projections cited in the Addendum are somewhat higher than a “Policies and
Measures” case EPA developed for th8. Climate Action Report 20021A has adjusted the addendum projections to reflect

the most recent 2002 and 2003 data on these gapablahed by EIA, as well as totesate the intervening years of the

projections, since the projections were gmigvided for every 5 years. In addition, EIA extrapolated the projections tcagstim
emissions for 2025.
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(3.5 percent in 2003), EPA believes that thsra substantial potential for reductions at
relatively low permit prices (Table 2). The thedology for representing the opportunities for
reducing the emissions of other GHGs is disadigsenore detail in EIA’s analysis of the
Climate Stewardship Act of 2008.

MACs*"*8%%for other gases, which were develdfry the EPA based on engineering and
economic analysis, are used in this analystsibse they are the only consistent and relatively
complete source for such emissions estin2tE$A adjusted the original MACs so that the
reductions that are assumed to be economical at zero or “negative” permit prices are instead
priced at $1 per ton carbon ($0.30 per ton, @quivalent). Because the MACs are engineering
cost estimates, they do not reflect real-wdalctors that may affect the behavior of
decisionmakers. As a result, the MACs sumireal in Table 2 may overestimate the non,CO
emissions reductions that wowddtually be attained at each specified permit price level.

Table 2. Assumed Emissions Abatement Opportunities for Non-CO » Covered Greenhouse Gases
by Permit Price and Year

Permit Price Emission Reductions

(2003 Dollars per Metric Ton (Million Metric Tons Carbon Dioxide Equivalent)
Carbon Dioxide Equivalent) 2010 | 2015 2020 | 2025
0.3 45 54 66 78
29 112 138 174 222
5.8 159 199 257 337
8.7 165 203 260 340
11.6 180 224 289 381
145 187 233 300 395
21.7 196 244 316 416
28.9 196 245 316 417
36.1 199 248 321 423
43.4 204 256 331 438
50.6 210 263 341 451
57.8 210 263 341 451

Source: Calculated using EPA sources. See footnotes 17-19.

®Energy Information Administratiornalysis of S. 139, the Climate Stewardship Act of 2BB301AF/2003-02 (Washington,

DC, June 2003), web site www.eia.doe.gov/oiaf/servicerpt/ml/pdf/sroiaf_(2003)02.pdf. See also Energy Information
Administration,Analysis of Senate Amendment 2028, the Climate Stewardship Act ¢¥\2&i8ngton, DC, June 2004), web

site www.eia.doe.gov/oiaf/analysispaper/sacsa/pdf/s139amend_analysis.pdf.

1y.s. Environmental Protection Agendy,S. Methane Emissions 1990-2020: Inventories, Projections, and Opportunities for
ReductionsEPA 30-R-99-013 (Washington, DC, September 1999), web site www.epa.gov/ghginfo/pdfs/07-complete.pdf; and
Addendum to the U.S. Methane Emissions 1990-2020: Ufatdteventories, Projections, and Opportunities for Reductions
(Washington, DC, December 2001), web site www.epa.gov/ghginfo/pdfs/final_addendum?2.pdf.

18y.S. Environmental Protection Agendy,S. High GWP Gas Emissions 1990-20m@entories, Projections, and Opportunities

for ReductionsEPA 000-F-97-000 (Washington, DC, June 2001), web site http://www.epa.gov/ghginfo/pdfs/
gwp_gas_emissions_6_01.pdf.

1%U.S. Environmental Protection Agendy.S. Adipic Acid and Nitric Acid J® Emissions 1990-2020: Inventories, Projections

and Opportunities for Reductiofé/ashington, DC, December 2001), web site www.epa.gov/ghginfo/pdfs/adipic.pdf.

2’The curves are based on an EPA-funded evaluation of reduction opportunities available across a range of emission allowance
prices and are consistent with EPA’'s BAU case. The BAU case has somewhat higher emissions than the policies and measures
case published in EPAGIlimate Action Report 200The BAU and the associated MACs generally (with one exception,

methane emissions from gas production) assume that technological improvement does not occur and that trends in improved
management practices to reduce emissions do not continue into the future. Such an approach overestimates both the BAU
emissions and the economic reductions possible.
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The simulation of the emissions cap-and-trade paidNEMS was used to estimate the price of
GHG permits over time. The cost of using each fdasil was adjusted to include the cost of the
GHG permits needed to cover the emissions prodanddeleased into the atmosphere when the
fuel is consumed, in addition to the marketerof the fuel. These adjustments influence energy
demand and energy-related £€nissions. The GHG permit price also determines the
reductions in the emissions of other GHGs. Vithission permit banking, NEMS solves for the
time path of permit prices such that cumulatemissions match the cumulative target, provided
the permit price remains below the safety-valeemit price. Once the safety-valve permit price
is attazi?ed and the previously bankednpiés are exhausted, annual GHG emissions exceed the
target:

Emissions, Greenhouse Gas Permit Prices, and Banking

This section focuses on the results of tH®Wang three policy cases to illustrate the GHG
emissions-related effectd the NCEP programs:

. The NCEP case simulates all the NCEP policies that were modeled using NEMS.

. The Cap-Trade case simulates the emisstapsand-trade policy by itself without the
other NCEP-recommended policies.

. The No-Safety sensitivity case also simulates an emissions cap-and-trade policy by itself,
but it omits the safety-valve permit price provision to show an unconstrained market-
based solution that meets the emissions targets. This case is included for illustrative
purposes and does not reflaatecommendation by the NCEP.

The cases with the GHG cap-and-trade program differ in terms of the degree to which, and the
time frame over which, the emissions target iSeaadd, whether the safety-valve permit price is
binding, and the patterns ofrp@t banking. Fully meeting the GHG intensity target would

require a cumulative reductiai 10.5 billion metric tons C@equivalent from 2010 to 2025, or
about 8 percent of total referee case coveregmissions over that time frame. However, the
policy’s emissions reductions gpbased in gradually, with adercent reduction in covered
emissions required to meet the 2010 target ahdtj@ercent reduction required to meet the 2025
target. As a result, the target is relatively easy to meet initially but becomes increasingly
stringent over time.

Figure 1 illustrates the level of GHG emissionsi@eed in the reference, NCEP, Cap-Trade, and
No-Safety cases. In the NCEP case, GHGssioins are reduced by 964 million metric tons,CO
equivalent below the reference edsut are 557 million metric tons G@quivalent higher than

the implied NCEP target level.

2In the No-Safety case, the permit price is free to rise by as much as 8.5 percent per year, and permits can be bankéd as long a
is economical to do so.d8ause the NEMS forecast horizon is limited to 2025, it is assumed that the banks will be depleted by
2025. It appears that it would have been economical to bank permits for 1 to 2 more years beyond 2025 before starting to draw
down the bank. The impact would have been higher starting and ending permit prices over the forecast horizon.
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The projected permit prices in the NCEP caiseinitially lower than in the Cap-Trade case
(Figure 2), as the efficiency programs and pff@icies in the NCEP case result in emissions
reductions independent of the permit-based incesitiVbe permit price is not projected to reach
the safety-valve price until 2019, compared V@16 in the Cap-Trade case. The emissions
intensity targets for the first phase of taelG policy (2010-2019) are achieved on a cumulative
basis. Under the second ph§2820-2025), with more stringeatnissions targets, and the
projected cumulative emissionsmain above the target. Whilegl€AFE and building codes and
standards in the NCEP case make significant contributions toward meeting the emissions
intensity target, the permit price needed to boagered emissions to tharget level would need
to be between the safety-valpece and $35 per metric ton @€guivalent. The permit price
would need to be even higher to meetdh@ssions target if thassumed supply of non-gO
reductions proved to be too optimistic.

In the Cap-Trade case, the mérprice reaches the safety-valpermit price in 2016 (Figure 2).
The annual emissions are projected to Hevb¢he target from 2010 to 2012, and a small
balance of banked permits is projected to accrue (Figure 3). The banked permits are depleted
from 2013 to 2015 as annual emissions rise abagettaBeginning in 2016, permits are priced

at the safety-valve permit pritevel, and the emissins remain above tharget (bank balance
shown as negative).

Cumulative emissions reductions in the Cap-Trade case are projected to meet the targets from
2010 through 2015, while the permit price rensdielow the safety-valve permit price.

However, without the additional policies recormded by the NCEP or a higher safety-valve
permit price, the emissions targets would noatieieved over much of the projection period
(2016-2025). Substantial low-castissions reductions would occur, however, slowing the
overall growth of emissions through 2025.

In the No-Safety sensitivity case, cumulateraissions from 2010 to 2025 meet the cumulative
emissions targets through a cap-and-traderprogvith no limit on the emissions permit price.
Permit prices are projected to be two to fmnes higher than the NCEP’s safety-valve permit
price. With permit banking, essions are projected to be below the yearly targets through 2018,
as a balance of banked permits accumul&iesn 2019 to 2025, the projected emissions are
above the target, and the bank bakof permits is gradually degped to meet the difference.

Composition of Emissions Reductions

While the NCEP’s energy-related policies reduce energy-relatget@@sions, a large share of

the emissions reductions is projected to benfother GHGs (Figure 4). In the NCEP case, 43
percent of the cumulative emissions reductiprggected from 2010 to 2025 are from other

GHGs, with the share decreasing from 50 percent in 2015 to 35 percent in 2025. As shown in
Table 2 above, significant redumtis of other GHGs are assuntede economical at permit

prices below the safety-valve permit price. As permit prices increase, the share of reductions
from energy-related COncreases. In the Cap-Trade case, where all the emissions reductions are
driven by the emissions permit program, the stedrcumulative reductions from other GHGs is
higher (64 percent, compared to 43 percent in the NCEP case). In the No-Safety case, the permit
prices are two to four times higher than ie tbap-Trade case, inducing larger reductions in
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Figure 1. Covered Greenhouse Gas Emissions in Four Cases, 2002-2025
(Million Metric Tons Carbon Dioxide Equivalent)
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Source: National Energy Modeling System runs AEO2005.D102004A, BING_CAP.D021005A,
BING_ICE_CAP.D021005C, and BING_NOCAP.D020805A.

Figure 2. Projected Permit Prices in the NCEP, Cap-Trade, and No-Safety Cases, 2010-2025
(2003 Dollars per Metric Ton Carbon Dioxide Equivalent)
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BING_ICE_CAP.D021005¢

Energy Information Administration / Impacts of Recommendations of the National Commission on Energy Policy



Figure 3. Permit Bank Balance in the NCEP, Cap-Trade, and No-Safety Cases, 2010-2025
(Million Metric Tons Carbon Dioxide Equivalent)
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Source: National Energy Modeling System, runs BING_CAP.D021005A, BING_NOCAP.D020805A, and
BING_ICE_CAP.D021005c.

Figure 4. Projected Emission Reductions from Carbon Dioxide and Other Greenhouse Gases,
2010-2025

(Million Metric Tons Carbon Dioxide Equivalent)
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Source: National Energy Modeling System, runs BING_ICE_CAP.D021005C, BING_CAP.D021005A, and
BING_NOCAP.D020805A.
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energy-related C&emissions while eventually exhausting the low-cost opportunities for
reductions in other GHG emissions.

In all the GHG cap-and-trade policy cases, the gseatere of the reduotis in energy-related

CO, emissions occurs in the electric power sector (Figure 5). Compared to the other consuming
sectors, more opportunities exist in the electric grosector to switch ttuels that emit less or

no net CQat relatively modest cost. €ke options include using less coal and more natural gas,
renewable fuels, nuclepower, and sequestering @®eductions in electricity demand also
contribute to the C@reductions in the power sectondamany of the NCEP policy proposals
promote more efficient electricity use. In tNEEP case, large reductions also occur in the
transportation sector, which aa#ributable to the assumed increases in CAFE standards.
Together, the GHG emissions reductions attribtweelectricity and to other GHGs constitute 72
percent of the total projectedductions from 2010 to 2025 indtNCEP case (compared to the
reference case), and transportationission reductions account for 24 percent.

Figure 5. Carbon Dioxide Reductions by Sector in the NCEP, Cap-Trade, and No-Safety Cases,
2015 and 2025

(Million Metric Tons)
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Source: National Energy Modeling System, runs BING_ICE_CAP.D021005C, BING_CAP.D021005A, and
BING_NOCAP.D020805A.

Energy Use Patterns in the Cap-and-Trade Cases

The main discussion of energy use impactsasiged in the sections below that consider

impacts in each of the main energy-using sectors; however, it is useful to highlight some of the
differences between the GHG cap-and-trade policy cases (Table 3). Among the three GHG cap-
and trade policy cases, primary energy consumption is lowest in the combined NCEP case,
followed closely by the No-Safety sensitivity cashe lower energy consumption in the NCEP
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Table 3. Summary of Greenhouse Gas Emission Scenarios, 2015 and 2025

2015 2025
Refer- NCEP Cap- No- Refer- Cap- No-
Projection 2003 ence Trade Safety ence NCEP Trade Safety
Net Petroleum Imports
(Million Barrels per Day) 11.24 15.40 14.60 15.24 15.03 19.11 17.29 18.77 18.04
Net Natural Gas Imports
(Trillion Cubic Feet) 3.24 7.02 5.92 6.99 6.86 8.66 8.53 9.25 8.19
Total Fossil Consumption
(Quadrillion Btu) 84.34 102.47 99.96 101.49 100.37 116.37 108.29 113.28 105.67
Petroleum 39.09 48.07 46.46 47.78 47.42 54.42 50.44 53.70 52.25
Natural Gas 22.54 28.69 28.24 28.63 28.81 31.47 30.34 31.84 30.71
Coal 22.71 25.71 25.25 25.08 24.14 30.48 27.51 27.74 22.72
Average Electricity Price
(2003 Dollars per Kilowatthour) 7.4 6.9 6.9 7.1 7.3 7.3 7.7 7.6 8.1

Wellhead Gas Price
(2003 Dollars per Thousand
Cubic Feet) 4.98 4.16 3.66 4.13 4.02 4.79 4.86 4.90 4.54

Covered GHG Emissions

(Million Metric Tons CO

Equivalent) 6,032 7,501 7,108 7,220 7,077 8,794 7,829 8,172 7,428
Energy-Related CO, 5,789 7,052 6,733 6,971 6,864 8,062 7,438 7,781 7,119

GHG Emissions Price
(2003 Dollars per Metric Ton

CO, Equivalent) 0.00 0.00 5.72 6.50 15.55 0.00 8.50 8.50 35.15

Covered GHG Emissions

Intensity 581.1 492.9 467.8 475.1 466.6 433.3 387.3 403.3 367.5

Total Electricity Generation

(Billion Kilowatthours) 3,852 4,890 4,786 4,860 4,827 5,770 5,507 5,706 5,624
Coal 1,970 2,305 2,285 2,248 2,174 2,890 2,584 2,577 2,080
Natural Gas 632 1,173 1,075 1,189 1,215 1,406 1,325 1,542 1,449
Nuclear 764 826 834 826 826 830 838 830 944
Renewable 359 447 465 460 477 489 603 608 1,023

Primary Energy Consumption

(Quadrillion Btu) 98.22 118.29 116.03 117.63 116.71 133.18 126.45 131.57 129.40
Buildings 38.78 46.76 45.63 46.44 45.86 53.36 50.89 52.72 51.78
Total Transportation 27.24 34.96 33.72 34.78 34.63 40.28 36.80 39.89 39.16
Industrial 32.21 36.58 36.67 36.41 36.22 39.53 38.75 38.96 38.46

Source: National Energy Modeling System, runs AEO2005.D10204, BING_CAP.D021005A, BING_NOCAP.D020805A, and
BING_ICE_CAP.D021005C.

case reflects the lower end-use petroleum and electricity consumption resulting from the CAFE
and buildings efficiency policies and the additional broader reductions resulting from the GHG
cap-and-trade policy. The No-Safety casdeaads the GHG policy by increasing GHG penalties
until the delivered fuel prices are high enough to cause fuel switching from fuels with high
carbon content to fuels with lower or no carbonteat, as well as some reductions in end-use
consumption.

Primary energy consumption in the NCE#se is 2.26 quadrillion Btu lower than in the
reference case in 2015, compatedeductions of 1.58 quadrillion Btu in the No-Safety case and
0.66 quadrillion Btu in the Cap-Trade case. In2Qq&imary consumption in the NCEP case is
6.73 quadrillion Btu lower than in the referenceesacompared to 3.78 quadrillion lower in the
No-Safety case and 1.61 quadrillion Btu lowethe Cap-Trade s&. While primary

consumption is lowest in the NCEP case, fos&l twnsumption is lowest the No-Safety case
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because of the unrestricted permit price and its emphasis on reducing the use of fuels with high
carbon content.

Coal useis reduced the most in the No-Safety case (7.8 quadrillion Btu in 2025, compared to 3.0
quadrillion Btu in the NCEP case and 2.7 in the Cap-Trade case). Most of the reductions occur in
the electricity generation area where, for example, coal-fired generation is reduced by 810 billion
kilowatthoursin 2025 in the No-Safety case and is displaced by 114 billion kilowatthours of
additional nuclear, 534 billion kilowatthours of additional renewable, and about 43 billion
kilowatthours of additional natural-gas-fired generation. In contrast to the No-Safety case, the
lower safety-valve price in the Cap-Trade and NCEP cases reduces coal -fired generation by
about the same levels, slightly over 300 billion kilowatthoursin 2025.

Impacts on Primary Energy Supply

This section focuses on the results of the following policy casesto illustrate the supply-related
effects of the NCEP policy recommendations:

. The NCEP case simulates all the NCEP policies that were possible to model using
NEMS.

. The CAFE case simulates the impacts of a 36-percent increase in the CAFE standard for
light-duty vehicles (LDVs).

. The Incent case simulates the impact of the tax and deployment incentives on energy
supply. This case combines the proposed extension and changes of the production tax
credit, the $4 billion in incentives to deploy up to 10 gigawatts of IGCC, $3 hillion to
build and deploy 4 gigawatts of carbon capture and sequestration, $2 billion to support
the development and construction of 1 gigawatt of advanced nuclear capacity, and a price
guarantee for construction of an Alaska natural gas pipeline for natural gas produced on
the North Slope of Alaska.

. The Bldg-Std case simulates the impact of new building codes and efficiency standards.

With respect to domestic oil production and consumption and oil imports, the recommended
increase in CAFE standards is the most important policy. The other non-GHG policies modeled
in NEM S do not significantly affect petroleum consumption beyond the changes seen in the
CAFE case. The most important policies for natural gas are the Bldg-Std and Incent cases. The
Bldg-Std case primarily reduces el ectricity demand in the residential and commercial markets
and hence natural gas demand for generation, while the tax and deployment incentives policy in
the Incent case encourages al generation technol ogies except natural-gas-fired technologies.

Total Primary Consumption Patterns
The impacts of individual NCEP policies on total primary energy consumption (Figure 6) are

nearly additive. For example, in 2015, primary energy consumption in the Cap-Trade caseis 0.7
guadrillion Btu lower than in the reference case; the Bldg-Std case reduces primary energy
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consumption by 0.7 quadrillion Btu relativettee reference case;glCAFE case reduces

primary energy consumption by 1.2 quadrillion Beiative to the reference case; and in the

Incent case, primary energy consumption is 0.@lgllian Btu higher than in the reference case,
because the increased use of IGCC generating capacity increases coal use by 0.3 quadrillion Btu,
and the PTC increases renewable generation. \Wieeresults for the individual cases are added
together, the total difference from the referecase projection of primary energy consumption

in 2015 is a reduction of 2.0 quadrillion Btu, asngared with a reduction of 2.3 quadrillion Btu

in the NCEP case. In 2025, the difference betwibe combined results of the individual cases

and the NCEP case projection is only 0.1 quadrnilBtu. The CAFE case has the single biggest
impact on primary energy consumption.

Figure 6. Primary Energy Use in Five Cases, 2005-2025
(Quadrillion Btu)
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Source: National Energy Modeling System, runs AEO2005.D102004A, BING_ICE_CAP.D021005C, BING_EFF.D020905A,
BING_CAFE.D021005A, BING_CAP.D021005A.

Petroleum

Compared to the reference case, the NCEP iEmilts in a 3.4-percent reduction in total
petroleum demand (830,00@rrels per day) in 2015 and 7.4t (2.1 million barrels per day)
in 2025. Petroleum imports are reducecdabgut 0.8 million barrels per day in 2015 and 1.8
million barrels per day in 2025. As a result, th@art share of total petroleum supplied in 2025
decreases from 68.4 percent in the referencetoad® 8 percent in the NCEP case (Table 4).
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Table 4. Comparison of Oil, Natural Gas, and Ethanol Results for Selected Cases, 2015 and 2025

2015 2025
Refer- Bldg- Refer- Bldg-
Projection 2003 ence | NCEP | Std CAFE | Incent | ence | NCEP | Std CAFE | Incent
Domestic Oil Production
(Million Barrels per Day) 5.68 5.49 5.49 5.49 5.49 5.49 4.73 4.69 4.71 4.71 4.70
Domestic Dry Natural Gas
Production
(Trillion Cubic Feet) 19.07 20.77 21.44 2069 20.74 2149 2183 2085 2172 2171 2107
Net Petroleum Imports
(Million Barrels per Day) 11.24 1540 1460 1539 1482 15.38 19.11 17.29 19.07 17.65 19.15
Net Natural Gas Imports
(Trillion Cubic Feet) 3.24 7.02 5.92 6.64 7.00 6.43 8.66 8.53 8.23 8.65 8.72
Liquefied Natural Gas 0.44 4.33 3.72 4.11 4.32 4.08 6.37 6.36 6.12 6.38 6.48
Canadian Pipeline Gas 3.13 2.98 251 2.83 2.98 2.66 2.55 2.55 2.45 2.52 2.53
Exports to Mexico -033 -029 -032 -030 -029 -031 -026 -037 -034 -026 -0.29

Oil Import Dependence (Percent)  56.2 62.4 61.3 62.4 61.6 62.4 68.4 66.8 68.4 67.1 68.6
Natural Gas Import Dependence

(Percent) 14.7 25.1 21.5 241 25.1 22.9 28.2 28.9 27.3 28.3 29.1

Fossil Fuel Consumption

(Quadrillion Btu) 84.34 102.47 99.96 101.90 101.28 102.88 116.37 108.29 114.88 112.88 115.61
Petroleum 39.09 48.07 46.46 48.04 46.93 48.01 5442 5044 5431 51.34 5434
Natural Gas 22.54 28.69 28.24 28.22 28.64 28.83 3147 30.34 3092 31.34 30.76
Coal 22.71 25.71 25.25 25.65 25.71 26.04 30.48 2751 29.65 30.20 30.51

Ethanol Consumption

(Quadrillion Btu) 0.24 0.33 0.33 0.33 0.31 0.33 0.38 0.34 0.38 0.33 0.38

Average Electricity Price
(2003 Dollars per Kilowatthour) 7.4 6.9 6.9 6.8 6.9 6.7 7.3 7.7 7.3 7.3 7.2

Wellhead Natural Gas Price
(2003 Dollars per Thousand

Cubic Feet) 4.98 4.16 3.66 4.01 4.14 3.78 4.79 4.86 4.79 4.84 4.82
Motor Gasoline Delivered Price
(2003 Dollars per Gallon) 1.60 1.51 1.54 1.51 1.50 1.51 1.58 1.62 1.58 1.55 1.58
Ethanol (E-85) Delivered Price
(2003 Dollars per Gallon) 1.52 1.63 1.59 1.63 1.59 1.61 1.70 1.70 1.70 1.69 1.71

Total Emissions of Covered

Greenhouse Gases

(Million Metric Tons

Carbon Dioxide Equivalent) 6,032 7,501 7,108 7,467 7,421 7,516 8,794 7,829 8,678 8,552 8,735

Energy-Related Carbon Dioxide 5,789 7,052 6,857 7,018 6,973 7,068 8,062 7,438 7,947 7,820 8,004

Alaska Natural Gas Pipeline
Online Date — 2016 2014 2016 2016 2014 2016 2014 2016 2016 2014

Note: Totals may not equal sum of components due to independent rounding.
Source: National Energy Modeling System, runs AEO2005.D102004A, BING_ICE_CAP.D021005C, BING_EFF.D020905A,
BING_CAFE.D021005A, and BING_INCENT.D020805A.

About 80 percent of the petroleum demand rédaan 2025 in the NCEP case relative to the
reference case is ahutable to the increases in CABEandards for LDVs—210 miles per gallon
(mpg) for cars and 8 mpg for light truc&gure 7). The NCEP recommendation on the GHG
cap-and-trade policy (Cap-Trade case) hasmiess impact on overall petroleum supply than
the CAFE requirement. In addition, the GHQippmore evenly affects petroleum demand
across all sectors than does the CAFE requingmeéhich affects only the transportation sector.

The impact of increased CAFE standards onlgesdemand has minor iripations for ethanol
as well. Essentially, ethanol consumption declinéh the decline in overall fuel consumption
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Figure 7. Oil Consumption in Four Cases, 2003-2025
(Million Barrels per Day)
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Source: National Energy Modeling System, runs AEO2005.D102004A, BING_ICE_CAP.D021005C, BING_CAFE.D021005A, and
BING_CAP.D021005A.

by LDVs. The economic competitivenessettianol production improves under the NCEP’s
GHG policy; nevertheless, assuming reference casts for ethanol production, the variation in
production of ethanol is small under asgmbination of NCEP recommendations.

Natural Gas

The only NCEP-recommended natural gas suppentive is the price guarantee for
construction of an Alaska natural gas pipefimenatural gas produced on the North Slope of
Alaska. Other NCEP programs, however, saslthe GHG cap-and-trade, increased CAFE,
buildings efficiency, and the various deploympragrams, also lead to changes in demand for
natural gas, with corresponding impacts on supply markets.

In the NCEP case, the 2015 average lowena8ral gas wellhead price (in 2003 dollars) is

lower than the reference case price by $0.5Qhpusand cubic feethe difference narrows
considerably toward the end of the forecast By 2025 the price in the NCEP case exceeds that
in the reference case, even with reduced consamifevels, as lower prices in the middle years

of the forecast result in less exploration anadpiction activity and, therefore, less capacity to
produce in the later years of the forecast. The capacity to import liquefied natural gas (LNG) is
also lower, as projects that might have camesarlier with higher prices are delayed.

GHG emission restrictions in the NCEP cassa@aatural gas consumption by electricity

generators as they move away from fuelth \wigher GHG emissionsvels. Consumers with
less fuel flexibility respond to the higher niatigas prices (with permit costs included) by
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reducing their natural gas consumption, buhauit fuel substitutes the response is limited. Total
natural gas consumption, and #fere supply, in the NCEP case atightly lower than in the
reference case, by about 0.48itm cubic feet in 2015 and abofit13 trillion cubic feet in 2025.
While both domestic production aimdports are reduced or increased in accordance with the
consumption change, the impact on natural gas imports is significantly greater. On a cumulative
basis across the forecast, about 80 percentathitnge in natural ggonsumption in the

emissions cases versus the reference case igeefiaca change in import levels. When prices

fall in response to demand redioos, some LNG import facilitieare not built that would have

been built otherwise.

Policy combinations that include tax incentives and deployments and improved building
efficiencies reduce levels of total natugals consumption (Figure 8). In general, the
combinations of policies examined that redoaoasumption have a combined impact somewhat
less than the sum of the impacts of the meagakes individually. In addition, the increase in
natural gas consumption by electricity generathns to imposing emissiomsstrictions is less
when implemented in combination with the other policies that lower demand for electricity,
resulting in a reduction rather than aorgase in total natal gas consumption.

Figure 8. Natural Gas Consumption in Six Cases, 2005-2025
(Quadrillion Btu)
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Source: National Energy Modeling System, runs AEO2005.D102004A, BING_ICE_CAP.D021005C, BING_EFF.D020905A,
BING_CAFE.D021005A, BING_INCENT.D020805A, and BING_CAP.D021005A.

The natural gas consumption response to buildifigjency improvements is seen largely in the
electric power and residential sectors, andisgynificant in thecommercial and industrial
sectors. Total natural gas consumption is redircéige Bldg-Std case relative to the reference
case by nearly 0.5 trillion cubfeet per year on average from 2010 to 2025. Under the tax
incentive and deployment (Incent) case, natural gas consumption by electricity generators is
steadily reduced across the forecast relative to the reference case values, whereas the other
primary sectors show slightlyéreased consumption around 2015 to 2020.
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The impact on imports versus domestic produasoraried across the assortment of cases,

which include tax incentives amgployment and building efficiey measures, partially because

of the relative role that an aska natural gas pipeline plays in the supply picture. The timing of

the completion of the pipeline has a noticeable impact on the resulting natural gas wellhead price
path, as well as on natural gas imports and dooesduction levels. In the reference case, the
pipeline is completed in 2016. In cases incorpogaa tax incentive for North Slope natural gas,

an Alaska natural gas pipeline is expectedega@onstructed as soon as possible, or 2014. As a
result, the average natural gas wellhead pritkdre cases, which is already reduced in response
to a demand reduction due tdnet tax incentives and deployments, is further reduced in 2014

and 2015 with the earlier introductiontbe Alaska natural gas pipeline.

Coal

Coal consumption is reduced the most iresabat incorporate the mandatory GHG cap-and-
trade program, e.g., the Cap-Trade case anfl@®@EP case. Coal consumption is relatively
unaffected by the new CAFE standard alongyfe 9). In 2025, coal consumption in the Cap-
Trade case is 2.74 quadrillion Btu below the refeeetase projection, andtine NCEP case it is
2.97 quadrillion Btu below the reference case levetdoh of these cases, the principal policy
factor that drives the reduction is the cayolerade program. The addition of the policy on
increased building codes and efficiency standards further reduces the demand for electricity,
which results in even less coal-fired geneatiapacity being built or used for generation.

Figure 9. Coal Consumption in Five Cases, 2005-2025
(Quadrillion Btu)
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Source: National Energy Modeling System, runs AEO2005.D102004A, BING_ICE_CAP.D021005C, BING_EFF.D020905A,
BING_CAFE.D021005A, BING_INCENT.D020805A, and BING_CAP.D021005A.
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Energy Consumption Impacts of NCEP Policies by End-Use Sector
Residential and Commercial Sector Impacts

The assumed building codes and efficiency standards are effective in significantly reducing
residential and commercial eggrdemand, because they eliminate the opportunity to purchase
less efficient equipment available in the reference Tase.

When the CAFE policy is combined with the building efficiency standards, tax incentives and
deployments, and GHG policy, i.e., the NCEP cts#te] residential engy demand is projected

to be about 3 percent (0.7 guglion Btu) lower than the reference case level in 2015 and 5
percent (1.5 quadrillion Btu) lower in 2025 (Figdf and Table 5). Pexted total commercial
energy use shows comparable reductions ilN(DEP case, decreasing by about 2 percent (0.4
guadrillion Btu) in 2015 and 4 peot (1.0 quadrillion Btu) in 2025.

Figure 10. Buildings Sector Total Energy Use in Four Cases, 2003, 2015, and 2025
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Sources: 2003 consumption based on Energy Information Administration, Annual Energy Review 2003, DOE/EIA-
0384(2003) (Washington, DC, September 2004). Projections: National Energy Modeling System, runs
AEO2005.D102004A, BING_EFF.D020905A, BING_ICE.D020905A, and BING_ICE_CAP.D021005C.

Zplthough the NCEP did not make specific policy recommendations for the buildings sector, Senate staff requested the use of
efficiency standards for both equipment and building shells as defined by an appendix to the NCEP study: Greg Rosenquist,
Michael McNeil, Maithili lyer, Steve Meyers, and Jim McMahon, Lawrence Berkeley National Laboratory, “Energy Efficiency
Standards and Codes for Residential/Commercial Equipment and Buildings: Additional Opportunities,” LBID-RE3BPin

Technical AppendigWashington, DC: National Commission on Energy Policy, 2004). Residential policies include increased
efficiency standards in 2010 for gas furnaces, roomoaiditioners, electric water heatersshilvashers, refrigerator/freezers,

torchiere lighting, pool pumps, ceiling fans, and standby paweiscellaneous electric products. In addition, residential

building codes are tightened in 2010 and again in 2020. Policies specific to the commercial sector include increased equipment
efficiency standards in 2010 for gas boilers, packaged archtein conditioners, heat pumps, gas water heaters, ventjlation
fluorescent and high intensity discharge (HID) lighting, commercial refrigerator/freezers, ice and vending machines, gnd standb
power in personal computers and other office equipment. Policy assumptions call for a second increase in commercial efficiency
standards for air conditioning and lighting equipment in 202@dtition, commercial building codes for the building envelope

are tightened in 2010 and for lighting power density in 2015.
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Table 5. Buildings Energy Consumption by Sector and Source in the Reference and NCEP Cases,
2015 and 2025

(Quadrillion Btu)

Projections
2015 2025
Sector and Source 2003 Reference NCEP Reference NCEP
Residential
Petroleum 1.58 1.58 1.56 1.53 1.49
Natural Gas 5.25 5.90 5.86 6.17 5.94
Electricity 4.37 5.10 5.21 6.18 5.75
Other® 0.41 0.40 0.40 0.39 0.38
Delivered Energy 11.61 13.29 13.03 14.26 13.56
Electricity Related Losses 9.71 11.29 10.84 12.35 11.60
Total 21.31 24.58 23.88 26.62 25.16
Commercial
Petroleum 0.75 0.91 0.89 1.02 0.98
Natural Gas 3.22 3.69 3.69 4.17 4.09
Electricity 4.13 5.63 5.51 7.12 6.79
Other” 0.18 0.18 0.18 0.18 0.18
Delivered Energy 8.29 10.41 10.28 12.49 12.04
Electricity Related Losses 9.18 11.77 11.48 14.25 13.69
Total 17.46 22.18 21.75 26.74 25.73

®Includes coal and wood used for residential heating. Does not include estimates of nonmarketed renewable energy

consumption for geothermal heat pumps, solar thermal hot water heating, and solar photovoltaic electricity
eneration.

g]Includes commercial sector consumption of coal, wood and wood waste, landfill gas, municipal solid waste, and

other biomass for combined heat and power. Does not include estimates of nonmarketed renewable energy

consumption for solar thermal hot water heating and solar photovoltaic electricity generation.

Notes: Totals may not equal sum of components due to independent rounding. Data for 2003 are model results and

may differ slightly from official EIA data reports.

Sources: 2003 consumption based on Energy Information Administration, Annual Energy Review 2003, DOE/EIA-

0384(2003) (Washington, DC, September 2004). Projections: National Energy Modeling System, runs

AEO2005.D102004A and BING_ICE_CAP.D021005C.

Electricity use decreases more than the use of any other fuel in the NCEP case. Electricity
delivered to the buildings sector in 208% percent (0.8 quadrillion Btu or 224 billion
kilowatthours) lower than the reference casgamtion. Projected buildings sector natural gas
demand decreases by about 3 percent (0.3ritjicadBtu), and buildings petroleum use is
reduced by 3 percent (0.1 quadrillion BtuRid25 compared to the reference case. Projected
delivered electricity and natural gas prices ®lthildings sector are about 6 percent higher in
2025 than in the reference case, due priméithe permit price that results from the GHG
policy in the NCEP case. The higher natural gas and electricity prices combine with new
efficiency standards to further decrease endegyand. Despite highergpected natural gas and
electric prices, annugler-household non-transportation eneegpenditures in 2025 fall slightly
(by about $6) relative to the reference case eesult of demand rediiens. Projected price
increases outweigh demand reductions in the ceroiad sector in the NCEP case, causing
projected commercial energy expenditures in 202bdeease by 2 percent ($3.1 billion) relative
to the reference case.
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When measured on a delivered basis, space heating is the largest single use of energy in the
residential sector. This use declines thesimo both 2015 and 2025 in the NCEP case, as
efficiency standards, building codes, and piaeases spur reductions in demand relative to
the reference case (Table 6). Taking into accthenfuels used to gerage electricity, water
heating and miscellaneous electricity use accourthbiggest residential energy reductions in
2025, as aggressive standards for electriemizeaters and standby power reduce total
residential demand for these uses by 12 perceh8agercent, respectively. Residential electric
water heater stock efficiency increases by 4@¢m in 2025, relative to the reference case, as
standards requiring heat pump technology instédlde less efficient resistance technology are
mandated in 2010.

Commercial energy use for lighting is projected to decline the most in absolute terms in the
NCEP case, relative to the reference case (Table 7). In the NCEP case, equipment efficacy
standards and building codes are projetbde@duce total primary energy demand for
commercial lighting by abow& percent (0.1 quadrillion Btui 2015 and 11 percent (0.5
guadrillion Btu) in 2025 relatir to the reference case.

For commercial end uses, 2010 efficiency statsléor refrigeration equipment provide the

greatest percentage increase in efficiency in the NCEP case, with average stock efficiency
improving by 9 percent in 2015 and 16 percent in 2025, relative to the reference case. Stringent
standards are proposed for all types of comrakrefrigeration equipment, ranging from the
refrigeration systems found in grocery stores to walk-in coolers to ice machines and refrigerated
vending machines.

The combination of proposed energy- and emissirelated policies in the NCEP case decrease
projected CQemissions attributable tesidential energy demand by 4 percent in 2015 and 10
percent in 2025, relative to the reference cases&ans related to redential electricity use

account for 94 percent of the 57-million-metrisitreduction in 2015 and 90 percent of the 153-
million-metric-ton reluction in 2025. C@emissions attributable to commercial energy demand

in the NCEP case arecdreased by 3 percent (42 million metoas) in 2015 and 9 percent (139
million metric tons) in 2025, relativi® the reference case projections. Reductions in projected
emissions related to electricitxse are responsible for 97 percent of the decrease in 2015 and 95
percent of the decrease in 2025. Figure 11 summarizgge@iSsions in 3 policy cases.

When only the building codes and efficiency standards are implemented (the Bldg-Std case),
projected commercial total lighting energy uselues by about 2 peent (0.1 quadrillion Btu)

in 2015 and 6 percent (0.3 quadrillion BtuRid25, relative to the reference case. Although
proposed efficiency standartdsget most commercial end uses, commercial energy use for
lighting is projected to decline the most irsalute terms, primarily because proposed building
codes affect commercial lighting in addition to lighting efficacy standards that take effect in
2010 and 2020. The proposed commercial bugldiodes include a limit on lighting power
density?® in 2015 that may affect the amount of ligimovided as well as the amount of power
used for lighting. Lower electricity demandsudting from all the proposed building codes and
standards contributes to slightly lower eledtyiprices (by less than 1 mill per kilowatthour).

ZThe lighting power density limitation of the proposed commetmidting codes sets a maximum number of watts that lighting
systems can use per square foot of floor space.
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Table 6. Residential Sector Energy Consumption by End Use in the Reference and NCEP Cases,
2015 and 2025

(Quadrillion Btu)

Projections
2015 2025
Key Indicators and Consumption 2003 Reference NCEP Reference NCEP
Delivered Energy Consumption by End Use
Space Heating 5.72 6.19 6.12 6.29 6.02
Space Cooling 0.65 0.73 0.73 0.80 0.77
Water Heating 1.71 1.83 1.83 1.85 1.72
Refrigeration 0.40 0.35 0.35 0.36 0.35
Cooking 0.34 0.39 0.39 0.44 0.44
Clothes Dryers 0.31 0.37 0.36 0.40 0.40
Freezers 0.13 0.12 0.12 0.13 0.13
Lighting 0.78 0.99 0.93 1.13 1.04
Clothes Washers 0.03 0.05 0.05 0.06 0.06
Dishwashers 0.02 0.03 0.03 0.03 0.03
Color Televisions 0.13 0.23 0.23 0.28 0.28
Personal Computers 0.07 0.12 0.12 0.15 0.15
Furnace Fans 0.08 0.10 0.10 0.12 0.12
Other Uses® 1.22 1.79 1.68 2.23 2.06
Total Delivered Energy Consumption 11.61 13.29 13.03 14.26 13.56
Electricity-Related Losses 9.71 11.29 10.84 12.35 11.60
Total Energy Consumption by End Use
Space Heating 6.61 7.13 7.04 7.22 6.92
Space Cooling 2.11 2.27 2.24 2.41 2.33
Water Heating 2.53 2.63 2.63 2.60 2.28
Refrigeration 1.30 1.08 1.07 1.08 1.06
Cooking 0.57 0.64 0.64 0.70 0.70
Clothes Dryers 0.85 0.92 0.91 0.97 0.96
Freezers 0.42 0.37 0.37 0.38 0.38
Lighting 251 3.07 2.87 3.39 3.14
Clothes Washers 0.10 0.15 0.15 0.19 0.20
Dishwashers 0.08 0.09 0.08 0.09 0.08
Color Televisions 0.43 0.70 0.70 0.85 0.84
Personal Computers 0.23 0.37 0.36 0.45 0.45
Furnace Fans 0.27 0.32 0.32 0.35 0.35
Other Uses® 3.32 4.83 4.50 5.93 5.47
Total Energy Consumption 21.31 24.58 23.88 26.62 25.16

®Includes small electric devices, heating elements, and motors not listed above and such appliances as swimming
pool and spa heaters, outdoor grills, and outdoor lighting (natural gas).

Notes: Totals may not equal sum of components due to independent rounding. Data for 2003 are model results and
may differ slightly from official EIA data reports.

Sources: 2003 consumption based on Energy Information Administration, Annual Energy Review 2003, DOE/EIA-
0384(2003) (Washington, DC, September 2004). Projections: National Energy Modeling System, runs
AEO2005.D102004A and BING_ICE_CAP.D021005C.
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Table 7. Commercial Sector Energy Consumption by End Use in the Reference and NCEP Cases,

2015 and 2025
(Quadrillion Btu)

Projections
2015 2025
Key Indicators and Consumption 2003 Reference NCEP Reference NCEP
Delivered Energy Consumption by End Use
Space Heating® 1.73 2.00 1.98 2.20 2.13
Space Cooling® 0.43 0.49 0.47 0.57 0.51
Water Heating® 0.78 0.94 0.94 1.09 1.06
Ventilation 0.16 0.18 0.18 0.20 0.19
Cooking 0.29 0.37 0.37 0.43 0.42
Lighting 1.10 1.37 1.33 1.52 1.35
Refrigeration 0.20 0.24 0.22 0.28 0.24
Office Equipment (PC) 0.14 0.29 0.29 0.36 0.36
Office Equipment (non-PC) 0.31 0.57 0.54 0.87 0.84
Other Uses® 3.15 3.96 3.95 4.98 4.94
Total Delivered Energy Consumption 8.29 10.41 10.28 12.49 12.04
Electricity Related Losses 9.18 11.77 11.48 14.25 13.69
Total Energy Consumption by End Use
Space Heating® 2.06 2.32 2.31 2.52 2.44
Space Cooling® 1.37 1.49 1.42 1.66 1.48
Water Heating® 1.08 1.26 1.26 1.41 1.38
Ventilation 0.52 0.55 0.55 0.59 0.58
Cooking 0.36 0.43 0.43 0.49 0.48
Lighting 3.55 4.23 4.09 4.56 4.07
Refrigeration 0.65 0.75 0.69 0.85 0.73
Office Equipment (PC) 0.44 0.90 0.89 1.08 1.07
Office Equipment (non-PC) 1.00 1.75 1.68 2.61 2.54
Other Uses” 6.44 8.49 8.44 10.98 10.95
Total Energy Consumption 17.46 22.18 21.75 26.74 25.73

®Includes fuel consumption for district services.

®Includes miscellaneous uses, such as service station equipment, automated teller machines, telecommunications
equipment, medical equipment, pumps, emergency electric generators, combined heat and power in commercial

buildings, manufacturing performed in commercial buildings, and cooking (distillate), plus residual fuel oil, liquefied
petroleum gas, coal, motor gasoline, and kerosene.

PC = Personal computer.

Notes: Totals may not equal sum of components due to independent rounding. Data for 2003 are model results and

may differ slightly from official EIA data reports.

Sources: 2003 based on Energy Information Administration, Annual Energy Review 2003, DOE/EIA-0384(2003)
(Washington, DC, September 2004). Projections: National Energy Modeling System, runs AEO2005.D102004A and

BING_ICE_CAP.D021005C.
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Figure 11. Buildings Sector Carbon Dioxide Emissions in Four Cases, 2003, 2015, and 2025
(Million Metric Tons)
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Source: National Energy Modeling System, runs AEO2005.D102004A, BING_EFF.D020905A, BING_ICE.D020905A,
and BING_ICE_CAP.D021005C.

When the incentive and deployment proposalseéniticent case (that is, the price guarantee for
an Alaska natural gas pipeline, tax incentif@snuclear power, IGCC, and sequestration, and
the PTC extension) are combined with the new building code and efficiency standards in the
Bldg-Std case, the price of elgcity falls by about 2.5 mills per kilowatthour in 2015 and about
1 mill per kilowatthour in 2025, relative to thdeeence case. The net impact of adding the
additional tax incentives and depiognts proposal is to slightly decrease the price of electricity
(increased IGCC reduces natural gas consumptidrprices for power generation) and slightly
increase electricity demand above what it widuhve been without the incentives and
deployment proposal. For commercial lighting, timsans that projectedtal electricity demand
declines by about 1 percent in 2015 and 5.6qu@rin 2025 in the combined NCEP case relative
to the reference case.

Transportation Sector Impacts

The Commission did not provide a speciBcommendation for a revised CAFE standard.

Instead, it recommended that the National Highway Transportation Safety Administration
(NHTSA) study the matter and determine a plausible increase in CAFE. The CAFE standard
used in this study was based on guidance provided by Senator Bingaman’s committee staff. This
proposal simulates a 36-percent increase ICHEE standard for cars and light trucks by 2015,
corresponding closely to an increase of 10 mpgém®omobiles, with an equivalent percentage
improvement for light-duty trucks, amountingabout 8 mpg. The CAFE case does not include
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any other NCEP-recommended policies, but it dess@e that all LDV manufacturers adhere to
the new CAFE standards, which forcedrarease in the sale of hybrid vehicles.

The NCEP and the CAFE cases have similar impacts on petroleum consumption and imports,
because the other NCEP technology policieeHétle impact on petroleum consumption, as
previously noted. Further, the NCEP &DAFE cases share other similarities—the LDV
efficiencies achieved and the incremental costs of new LDVs are virtually identical in the two
cases (see Table B-2 in Appendix B). RelativtheoCAFE case, total vehicle miles traveled are
slightly lower in the NCEP case because of the increased cost of driving that results from higher
fuel costs due to the permit price on the fuel. RIBREP case, because of its higher fuel prices,
reduces fuel consumption beyond the reductiodsced by the new CAFE policy alone (Figure
12). The impact of the CAFE proposal on ndtgeum imports, transportation consumption,

and vehicle efficiency is largely additive when combined with the other NCEP policies modeled
in NEMS. Consequently, the analysis in tbéction focuses on the CAFE and NCEP cases.

Figure 12. Index of Light-Duty Vehicle Energy Use, 2003-2025
(Index, 2003=1.0)
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Source: National Energy Modeling System, runs AEO2005.D102004A, BING_CAFE.D021005A, and
BING_ICE_CAP.D021005C.

The 36-percent increase in the CAFE standarddos and light trucks by 2015 has a significant
impact on LDV fuel consumption. The reductiorLiDVV energy demand is directly attributable

to the increased fuel economy of new LDVs in the CAFE case relative to the reference case. In
the CAFE case, LDV fuel consumption is redubgd percent (1.2 quadrillion Btu) in 2015 and

13 percent (3.0 quadrillion Btu) @025, relative to the referencase (Figurel3). The NCEP

case, which combines the CAFE standards wiitier proposed efficiency standards, tax
incentives, and GHG emission target with a safety-valve price, reduces LDV energy
consumption by an additionalpkrcent (0.2 quadrillion Btu) in 2025.
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Figure 13. New and Stock Light-Duty Vehicle Fuel Efficiency
(Miles per Gallon)
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Source: National Energy Modeling System, runs AEO2005.D102004A, BING_CAFE.D020905A, and
BING_ICE_CAP.D021005C.

The current CAFE standard is 27.5 mpg for cars and 21.0 mpg for light trucks. In the reference
case, the CAFE standard for light trucks increases to 22.2 mpg by 2007. The NCEP CAFE
proposal, at 36 percent higher than today’s stahdasults in efficiency levels of 37.5 mpg for
cars and 30.3 mpg for light trucks by 2015. The CAFE proposal has a significant impact on
increasing LDV fuel economy over the reference case. However, projected new LDV fuel
economy is substantially higher than the pctg¢d average fuel economy of the LDV stock.
Average LDV stock fuel economy is lower due tmtinued use of older veties not effected by

the new CAFE standards (stock turnover) anddbethat on-road fuel economy performance is
typically 20 percent lower than the fuel economlyiaged in the EPA fuel economy tests. In the
CAFE case, new LDV fuel efficiency is 26 percent (6.8 mpg) higher in 2015 and 23 percent (6.3
mpg) higher in 2025, relative to the reference case (Figure 13). Combining this with the slow
stock turnover and fuel economy degradationdiactauses average stock fuel efficiency to
increase by only 7 percent (1.4 mpg) in 2015 B& percent (4.1 mpg) in 2025, relative to the
reference case. Compared to the CAFE casd\@®EP case produces no further change in LDV
fuel efficiency.

The CAFE proposal plus the increase in sales of hybrids have an impact on the average price of
new LDVs. It costs more to produce these bigiuel economy vehicles, resulting in higher

average prices for LDVs. In the CAFE case, dverage price of a new LDV increases by 5

percent ($1,400 in 2003 dollars) in 2015 andipercent ($1,200) in 2025, relative to the

reference case.
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The CAFE proposal and resulting increases invéfecle price has an impact on LDV sales. In
both the NCEP and CAFE cases, LDV sales are lower relative to the reference case, with the
sales impact approximately the same. In the CAFE case, new LDV sales decline by 5 percent
(910,000 venhicles) in 2015 and by 4 percent (8%® \khicles) in 2025 relative to the reference
case.

For the CAFE case, increased sales of hybrid light trucks, which displace sales of conventionally
powered light trucks, enable manufacturers eetithe CAFE standard. In the CAFE case, new
hybrid vehicle sales increabg 327 percent (1.3 million vehicles) in 2015 and by 255 percent

(1.3 million vehicles) in 2025 relative to the neface case. On the other hand, sales of new
conventionally powered vehicles decline2dypercent (1.6 million vehicles) in 2015 and 17

percent (1.5 million vehicles) in 2028lative to the reference case.

The CAFE proposal results in a slight increaseghicle miles traveled, due to the decrease in
the cost of driving associated with the increiasehe average LDV stock fuel economy. In the
CAFE case, the real cost of driving is 7qaet (0.5 cents per mile) lower in 2015 and 18 percent
(1.3 cents per mile) lower in 2025 relative the refiee case. In the CAFE case, total LDV miles
traveled are 1 percent (38 billion miles) higihreR015 and 4 percent (172 billion miles) higher

in 2025 relative to the reference case,@@ission reductions from the imposition of the new
CAFE standard are significant. In the CAFE case, transportatigre@@sions are reduced by 3
percent (82 million metric tons) 2015 and 8 percent (215 millionetric tons) in 2025 relative

to the reference case.

The CAFE and NCEP cases have a slight impadteaght truck fuel usegfficiency, and vehicle

miles traveled. In both the NCEP and CAFE cases, changes in freight travel are due to changes
in economic activity—specifically, industrial outpdihe slight reduction in heavy vehicle fuel
economy in these cases relative to the referersmisdased on the reduction in fuel price. The
new CAFE standard for LDVs does not appreciabliginge economic activity or fuel prices and
therefore negligibly changes consumption andgst. Industrial output reductions in the NCEP

case are slightly more significant than in the CAFE case. The delivered fuel prices to freight
transportation, which include the GHG permit pries higher than in the CAFE case. Change

in heavy vehicle fuel economy between thesesa@sbased on variation in fuel price among

cases.

The current version of NEMS does ngpmesent the product mixes of each vehicle
manufacturer. Therefore our analysis does ndtess the potential of major CAFE changes to
affect the competitive position and profitability @ich manufacturer in a non-uniform manner.

Industrial Sector Impacts

There are no special policies directed tmiie industrial sector in the NCEP
recommendations; however, the industrial e affected by the limitations on G@&missions
and is indirectly affected by the price and noecronomic effects of policies targeted to other
sectors. Because of the limitations on GHGssmins and the macroeconomic impacts of the
recommendations, energy consumption in the im@sector is reduced by up to 0.8 quadrillion
Btu in the NCEP case relative to the reference case, most of which is coal use in boiler
applications and purchased electricity.
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Electricity Generation and Fuel Use

The NCEP recommendations havgngiicant impacts on power sector €émissions,

generation by fuel, generating technology selectadectricity sales,ral electricity prices. A

shift in the fuels used to generate electricity and a reduction in the overall demand for electricity
contribute to a 108-million-meat-ton (3.9-percent) redtion in power sector C£emissions in

2015 and a 331-million-metric-tod@.0-percent) reduction in 202bthe NCEP case (Figure

14). The key policy recommendations drivingsk reductions are the proposed GHG cap-and-
trade program and the revised buildings sector efficiency standards. The recommended increase
in CAFE standards and the various technology@enent programs do not have a significant
impact on power sector G@missions.

Figure 14. Power Sector Carbon Dioxide Emissions in Five Cases
(Million Metric Tons CO,)
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BING_CAP.D021005A, BING_CAFE.D021005A, BING_EFF.D020905A, and BING_INCENT.D020805A.

Reduced use of coal and natural gas and inalagseof renewable fuels are key factors in the
reduced power sector G@missions. Relative to the reference case, coal-fired generation is 20
billion kilowatthours (0.9 percent) lower 2015 and 306 billion kilowatthours (10.6 percent)

lower in 2025 in the NCEP case (Figure 15). Ewgth these changes, however, total coal-fired
generation in 2025 is 614 billion kilowatthours (Bpercent) higher than in 2003 in the NCEP
case. The NCEP recommendations slow the expected growth in coal use but do not eliminate it.

The key recommendations leading to lower e are the GHG cap-and-trade program and the

revised buildings sector efficiency standarfise revised buildings sector standards lower
consumer electricity needs, while the GHG cag-&rade program makes it more expensive to
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Figure 15. Coal-Fired Electricity Generation in Five Cases
(Billion Kilowatthours)
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Source: National Energy Modeling System, runs AEO2005.D102004A, BING_ICE_CAP.D021005C,
BING_CAP.D021005A, BING_CAFE.D021005A, BING_EFF.D020905A, and BING_INCENT.D020805A.

use coal. In the NCEP case, the effective price of using coal (the price of coal plus the cost of
emissions permits) delivered power plants is $0.54 per million Btu (43.4 percent) higher in
2015 and $0.74 per million Btu (56.4 percent) highe2025 than in the reference case.

The projected effects of the NCEP recommendatimn natural-gas-fired generation are similar
to the effects on coal-fired generation. Relativehtoreference case, gas-fired generation is 113
billion kilowatthours (9.5 percent) lower #015 and 138 billion kilowatthours (9.0 percent)
lower in 2025 in the NCEP case than in thenaxfee case (Figure 16). However, the various
NCEP recommendations influengas-fired generation in opposite directions. By itself, the
GHG cap-and-trade program would lead to andase in gas-fired generation, because it makes
it more economical to use natural gas rather ttwath. Conversely, the revised buildings sector
efficiency standards and the various deployniecentives, including the PTC for renewables
and the $4-billion program for advanced coal technologies, both lead to lower gas-fired
generation. Again, as was the case for coal, thEmNf@commendations arepected to slow the
growth of natural-gas-fired generation but abininate it. In 2025, gas-fired generation is 694
billion kilowatthours (109.8 percent) higher than in 2003 in the NCEP case.

In contrast to coal and natural gas, renewable fuel use for power generation is stimulated by the
NCEP recommendations. Relative to the reference case, renewable generation is 18 billion
kilowatthours (4.1 percenbigher in 2015 and 114 billion kieatthours (23.3 percent) higher in
2025 in the NCEP case (Figure 17). The GHG cap-and-trade and the extended PTC for
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Figure 16. Natural-Gas-Fired Electricity Generation in Five Cases
(Billion Kilowatthours)
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Figure 17. Renewable Electricity Generation in Five Cases
(Billion Kilowatthours)
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non-GHG-emitting technologies (included in thednt case) stimulatedreased electricity
production from renewables. Among renewableggation options, increased generation from
dedicated biomass plants, which cgrerate as baseload plants, is expected to show the largest
change. Smaller increases are expected fohgaoil and landfill gas geration, because they
have a limited number of availaldeonomical sites. Wind-powergeéneration is also expected

to increase, but because it is not a baseleethblogy, it cannot dispta coal-fired generation

as effectively as biomass can.

Consistent with the expected changes in generéyduel, the NCEP policies also influence the
types of generation capacity added to meetvgrg electricity demad. In the NCEP case,

overall coal capacity additions are lower than mitsference case, but the additions of advanced
coal IGCC plants are expected to be larger. In the NCEP case, 37 gigawatts of IGCC capacity are
added, 21 gigawatts more than are addedendference case (Figure 18). The shift toward

IGCC is stimulated by the $4-billion deployment program to develop 10 gigawatts of IGCC
capacity over 10 years. The early deployment of 10 gigawatts of IGCC capacity stimulates cost
reductions that lead to furtherpeecity additions in later years. Of these, 4 gigawatts (as called

for in the deployment program) also haveboen capture equipment. As shown in the Incent

case, the impact of this program would be daiifjit were implemented without the GHG cap-
and-trade program, which dampens ollexdditions of coal-fired capacity.

Renewable capacity additions are stimuddig both the GHG cap-and-trade and non-GHG-
emitting technology PTC recommendets. In the NCEP case, rendecapacity additions are

Figure 18. Power Generation Capacity Additions by Type in Five Cases
(Gigawatts)
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expected to increase to nearly 33 gigawatts, almost 3 times the level seen in the reference case, in
2025. In contrast, the early deployment of a 1gith nuclear unit is not expected to bring the

costs of future units down enough to stimulatghier development, and ramlditional plants are
projected.

In addition to shifting fuel use, lower electricdlemand resulting from the NCEP policies is also
a significant contributor to lower power sector £#nissions. Relative to the reference case,
electricity sales are 92 billion kilowatth@uf2.1 percent) lower in 2015 and 249 billion
kilowatthours (4.8 percent) lowén 2025 in the NCEP case (Figure 19). The revised buildings
sector efficiency standards are the key recommendation affecting electricity sales. The new
standards force many consumers to choose sftioeent applianceand improve the shell
efficiency of their buildings beyond the leveksen in the reference case. Consumers are also
expected to reduce theireetricity consumption in response tgher electricity prices caused by
the GHG cap-and-trade program.

In the NCEP caselectricity prices in 2015 are virtualbnchanged from those in the reference
case, but in 2025 they are 0.4 cents per kilowatthour (5.8 percent) higher than in the reference
case (Figure 20). The revised buildings seetbiciency standards and the various technology
deployment and tax incentive pragns tend to cause electricity prices to be slightly below
reference case levels, but their impact isaiffsy the GHG cap-and-trade program, which causes
power companies to turn to more expensive g sources and pass on the costs of holding
emissions allowances to their customers.

Figure 19. Electricity Sales in Five Cases
(Billion Kilowatthours)
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Figure 20. Electricity Prices in Five Cases
(Billion Kilowatthours)
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Revenue Implications and Macroeconomic Impacts

The NCEP policies, which include a tradable emissions permit system with a safety valve on the
emissions price, create additional costs that are reflected first in the wholesale and retail prices of
energy and, in turn, in the consumer price indéxs price impact is reflected in the Cap-Trade

case. The Government retains from 5 to 10grarof the GHG emissions credits, depending on

the year, and auctions them off. It also provides additional permits at the safety-valve permit
price as needed. In the Cap-Trade case, atigeas from Government emissions permit sales go

to the U.S. Treasury as additional revenue.

The NCEP case, which inclusléhe NCEP’s GHG policy as well as other policy proposals
including financial incentives, price guarantesas] CAFE and efficiency standards, introduces
increased Federal expenditures into the pictdeze, one question centers on the degree to
which those expenditures are balanced byatigitional revenue catted. Another question
centers on how to reflect thdditional economic congeences of a set obn-price policies,
such as CAFE standards.

The discussion of the macroeconomic conseqeg of the NCEP policies flows from their

impacts on Federal revenue and expenditures, teigeith their impacts on the consumer price
for energy. The relationship between enangg and the full-employment long-run potential
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output path for the economy is first exploréadlowed by a discussion of the impacts of the
policies on the aggregate economy throughout the entire forecast period from 2005 through
2025.

Revenue and Expenditures

In the Cap-Trade case, the emissions permit system generates revenue for the Government from
the auctioned permits and from additional permits sold at the safety-valve permit price. Projected
annual permit revenue rangesm $1.5 billion in 2010 to $13.8 billion in 2025 (2003 dollars).
Revenue growth occurs in part because tlii@ed share increasgem 5 percent in 2010 to

10 percent in 2022. More significantly, revenuanirsafety-valve permgales is projected to

grow rapidly after 2016, eventually exceeding #uction revenue. The projected cumulative
undiscounted permit revenue from 2010 to 202E1i31.5 billion, or 0.04 percent of real GDP

over the same period. On a 2003 present value baste(ating at 4 percent, the same rate used

in the NCEP analysis), the permit revemu¢he Cap-Trade case is $51.9 billion, with no

offsetting expenditures for other policies represented.

Projected permit prices and auction revenue in the NCEP case are somewhat lower than in the
Cap-Trade case through 2019, when the safety-valve permit price is reached. The energy
efficiency and deployment programs in the B case reduce emissiandependently of the

permit program, the sole source of £#nissions reductions in ti@ap-Trade case. As a result,

the auction price is below the safety-valvecprihrough 2018, and fewer permits are sold at the
safety-valve permit pce after 2018 in the NCEP case. Thiagén permit prices reaching the
safety-valve price reduces projected undiscedimévenue in the NEP case. Projected

cumulative undiscounted revenue is $77.6 billiothe NCEP case, compared with $101.5

billion in the Cap-Trade case. The present valuine revenue is $39.7 billion in the NCEP case,
compared with $51.9 billion in the Cap-Tradeeabhe NCEP’s estimated policy expenditures
from 2006 to 2015 total $35.3 billion in 2003 dollaws $26.4 billion on a present-value bais.

This suggests that the NCERjsal to recoup the policieexpenditures through permit sales

would be more than realized through 2025, wétenue uncertainty depéing on the level of

the safety-valve permit sales. Accumulating discounted revenue and expenditures over time
reveals the time frame necessary for the programs to achieve fiscal neutrality (Figure 21). In the
NCEP case, the projected cuative discounted revenue equateith cumulative expenditures

in 2022.

Prices

In 2010, when the tradable permit system isipysiace in the Cap-Trade case, the producer
price index (PPI) for fuels and related productd pawer is projected to increase by 3.5 percent;
the consumer price index for energy (CPI-Epgrises by 2 percent; and the overall consumer
price index (CPI) rises by 0.2 percent relativéhir values in the reference case. Over the
following 15 years, all these price indices @rojected to diverge continuously from the
reference case. In 2025, the PPI for fuels andelaroducts and power 7s2 percent above the
reference level, the CPI-Energy is 5 percent alibe reference level, and the CPI is 0.5 percent

%This is equivalent to $36 billion in 2004 dollars and covers the entire set of programs recommended by the NCEP, as described
in the summary of the NCEP report.
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Figure 21. Cumulative Sum of Discounted Forecast Revenue and Expenditures
(Billion 2003 Dollars)

50 A

Cap-Trade

Revenue
40 +

30 A X
NCEP Expenditures

20 A

NCEP
Revenues

10 A

0+ T T T T T T T T T T T T T T T T T T T T T
2003 2010 2015 2020 2025

Source: National Energy Modeling System, runs BING_ICE_CAP.D021005C and BING_CAP.D021005A.

above the reference level. However, the averamnual inflation rate, as measured by the
average annual growth rate of the CPhaens essentially unchanged for the 2010-2025 period.

With the addition of the financial incentives, CAFE regulations, and building efficiency
standards in the NCEP case, the demand for nafasaand electricity is moderated starting in
2010. In addition, the price guarantee for natges delivered through an Alaska natural gas
pipeline is projected to bring it online by 2014smlacing some more expensive domestic natural
gas supplies and natural gas imports. Consequently, the natural gas wellhead price is relatively
stable between 2010 and 2018, vd@thme minor variations, whidcre reflected in electricity

prices. The PPI for fuels and ridd products and power is expectedirop very slightly from

the reference case level before 2010, rise Tgercent above the reference case level in 2010
when the emissions permit system is introduced, fall back to the reference case level by 2015,
and rise to 7.0 percent above the referenceleaskin 2025. The sharp increase in the last 10
years of the forecast is due mainly to the forecast of a sharp rise in electricity and natural gas
prices. The CPI-Energy (Figure 22) followsimigar profile, first diverging from the Cap-Trade
result, and then rising in the later years to alloeitsame level as the Cap-Trade case. However,
throughout most of the period, the CPI-Energthie NCEP case is belaivat in the Cap-Trade
case. Again, there is virtually no impact on therage annual inflation rate over the period from
2005 to 2025.
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Figure 22. Impacts on the Consumer Price Index for Energy
(Percent Change from Reference Case)
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Sources: National Energy Modeling System, runs BING_ICE_CAP.D021005C and BING_CAP.D021005A.

Energy Use and Potential GDP

The aggregate supply potential of the econongmbodied in a concept identified as “potential
GDP.” The estimate of thioacept relies on a production fuion view of the economy that
combines factor input growtmd improvements in total factproductivity. Factor inputs equal

a weighted average of labor, business figagital, public infrastructure, and enefgyrhe

concept of potential GDP reflects the trajectofyhe long-term growth potential of the economy
at full employment, unlike the concept of real GDP (sometimes referred to as actual GDP),
which reflects the trajectory of the actual ecoyan it adjusts to the long-run path. The impacts
of these policies on real GDP can be expectdukt@mn average, considerably higher than on
potential GDP until the adjustment process plays out over time.

In the Cap-Trade case, higher energy costs reduce the amount of energy used. Although this
reflects a more efficient use of energy, it tend®teer slightly the productivity of other factors

in the production process. As shown in Figl8e there is a decline in labor productivity

resulting from the imposition of the permit pricechanism, and there is a long-run loss in the
“potential” output of the economy. The comdtion of price (pamit fee) and non-price

(including standards) policies leads to a furttegtuction in energy use and an even greater loss
in potential GDP. In 2025, potential GDP is projedithe 0.04 percent lower than the reference

#Based on each factor’s historical share of input costs, the elasticity of potential output with respect to labor is .64 (i.e.,
1-percent increase in the labor supply increases potential GDBd4percent); the business capital elasticity is 0.26; the
infrastructure elasticity is 0.02; and the energy elasticity is 0.07.
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Figure 23. Impacts on Labor Productivity and Potential GDP
(Percent Change from Reference Case)
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case level in the Cap-Trade case and 0.26 percent lower than the reference case level in the
NCEP case.

The Aggregate Economy

In the Cap-Trade case, with GHG credit pricedeaito the production cost of fuels, delivered
energy prices are higher than in the reference, @sl real income of households is lower. This
not only reduces energy consumption but alsa@uedly reduces real spending (due to lower
purchasing power) for other goods and servicesier aggregate demand for goods and services
results in lower real GDP relative to the refernase (Figure 24). On the production side of the
economy, higher energy costs imply a movetieward energy-saving production techniques
that entail dislocations and unemployment sorgces in the short to medium term as the
economy moves toward a different optlraae of capital, labor, and energy.

The economy is immediatedffected in the firsR years of the emissiop®licy implementation.
Real GDP is reduced by $19 billion in 2000 dal€é0.14 percent) in 2011. The negative impact
on real GDP is expected to remain around 0.1@16 percent throughout the remainder of the
forecast period. In 2025, real GDP in the ecoparapproximately $2Billion (0.13 percent)

less than in the reference case; however, tieeathannual growth ratef the economy between
2003 and 2025, in terms of both real GDP anémidl GDP, is not materially altered. The
average loss in consumption per household thesperiod from 2006 to 2025 is $78, expressed
in 2000 annual dollars.
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Figure 24. Impacts on Real GDP and Consumption per Household
(Percent Change from Reference Case)
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In addition to the GHG cap-and-trade programe, NMCEP case includes increases in Government
expenditures to fund selected energy progrdins.increase in Government expenditures leads

to a slight rise in real GDP in the near te#s the economy respondstte other policies and
energy price fluctuations, re@DP is expected to be 0.1 percent ($10 billion) lower in 2010 and
0.4 percent ($79 billion) lower 2025 relative to the referencase. The loss in consumption

per household averages $205 per year (2000rdpfiar the entire peod in the NCEP case
compared to the Cap-Trade case because of the combination of new CAFE standards, efficiency
standards, and the GHG emissipesmit prices; however, the overatinual growth rate of the
economy between 2003 and 2025, in terms of bothGB& and potential GDP, is not materially
altered. Peak consumption losg®r household occur in 2025, at $132 per household in the Cap-
Trade case (a loss of 0.1 percent relative eéadfierence case) and $465 per household in the
NCEP case (a loss of 0.5 percenatige to the reference case).

Comparison with Analyses by the National Commission on Energy Policy

Because the Commission’s technical appenfficgeported analyses of the impacts of its
proposed policies individually (or in combinatiathsit were not requested for EIA’s analysis in
this report), direct comparisons could notba&de, with the exception of the GHG cap-and-trade
program. However, since the NCE#hnical appendixes used theO2004reference case as

the starting point for the analyses, fbbowing conclusions can be drawn:

%National Commission on Energy Poli&nding the Energy Stalemate: A Bipartisan Strategy to Meet America’s Energy
Challenges: Economic Analysis of Commission Prop¥sshington, DC, December 2004), web site
http://64.70.252.93/082F4693.pdf.
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The differences between the two referensesappear to account for most of the
differences in impacts on energy and GHGs=moins between the two analyses of modeled
NCEP policies.

When the assumptions used were compayaisién the building codes and efficiency
standards and the CAFE cases, the savings were also comparable.

Differences in the impacts of the cap-and-trade cases are directly attributable to the
differences in the two reference cag®ls02005has a higher GDP and lower GHG
emissions, thus making it slightly easier toatidne NCEP target than the studies in the
NCEP’s technical appendixes.

In the CAFE case, EIA’s assumptions diffel®d2 miles per gallon for light trucks, because
with the menu of tdmologies available IAEO2005 sufficiently advanced technologies
were not available to meet the CAFE tarfyetlight trucks of 10 miles per gallon by 2015.
The NCEP used a slightly different menu ohligruck technologies to achieve the standard.

Other differences in the price paths foranld natural gas between the two cases also
influenced the projections for primary energy consumption.
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Macroeconomic Assessment of Higher CAFE Standards

One of the key policy elements that differentiatesSNEP case from the Cap-Trade case is
raising of CAFE standards. In the CAFE case,@AFE standards are raised by 10 mpg for

and by an equivalent percentage for light trueiative to the reference case. It is assumed
the new standards for cars and lighitks are phased in between 2010 and 2015.

To meet the new CAFE standards, additioraburces are employed for new technologies,
retooling, and design by the auto manufactut@roduce the more fuel-efficient LDVSs. It is
assumed that the additional manufacturing and resource costs for these new LDVs are f
added to the average price of new LDVs in the reference case. As these additional costs
product improvements (more fuel-efficient vehiclébg incremental price of new LDVs is no
considered inflationary/.

This macroeconomic analysis assesses the chand®/ sales in the aggregate, but it cannot

assess shifts between cansl éight trucks within the macroeconomic framework. The
transportation model in NEMS estimates the shares of car and light truck sales, and theré
minor shifts in light truck sales shares betwtdenvarious cases (the most extreme differenc
about 0.5 percentage points). The average LZvemental cost calculation includes the pric
impact associated with the shift in light truck market share. Because the new CAFE stang
raise the average new LDV costs relative to the reference case, fewer LDVs are sold in t
CAFE case (Figure 25). Between 2010 and 2015, the average nominal price of LDVs inc
steadily to $1,740 (approximately 5 percent) aboeadfierence case price as standards are
After 2015, new LDV efficiency is no longer requdrio increase, moderating further increas
in vehicle prices.

In 2025, the average price of new LDVs is apgmately 4.2 percent above the reference ca
projection, a slightly lower impact than in 2015%do technological progress and the ability t
use more conventional vehickchnologies to meet the CAFEstard. Sales of LDVs fall in

proportion to the price increases, and in 20Esdtare 910,000 fewer units sold (approximate
5 percent below the reference case level)wBen 2016 and 2025, the decrease in LDV sale
commensurate with the increasevehicle prices. In 2025, salesrdw LDVs are approximate
4.3 percent below the reference case level. Nahaind real expenditures on new LDVs are 1
expected to change significantly.

At the aggregate level, there are benefiid @osts to the economy because of the new CAFE
standards. On the benefit side, with more-eféicient LDVs sold, petroleum consumption an
expenditures for LDV transportation are lower tivathe reference case. The decline in ener
use reduces petroleum imports. As a result of aedserin energy demand, energy prices de
slightly relative to the reference case. Thetiadadecline in energy prices sets into motion

deflationary forces that in turn stimulate aggpte demand for all goods and services, includ
energy.
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2"The deflator for sales of new LDVs is quality adjusted by thes&u of Economic Analysis to reflect the imputed value of t
added fuel-saving technology. Hence, the deflator would not rise.
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Figure 25. Change in Average Price and Unit Sales of New Light-Duty Vehicles
(Percent Change from Reference Case)
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Source: National Energy Modeling System, runs AEO2005.D102004A and BING_CAFE.D021005A.

Figure 26 shows the percentage change in real consumer expenditures on gasoline and
and aggregate consumer expenditures on emelatyve to the reference case. It shows a
continuing decrease in these real concepts, relative to the reference case, as the total LG
becomes more fuel efficient. In 2025, consurexpenditures on gasoline and motor oil are 9
percent lower, and aggregate real consumer expenditures on energy are 5 percent lower
the reference case. Figure 26 also shows thdtref lower energy demand on prices. In 2025
the chained price index for consumer gasoling @his 2.4 percent below the reference case
level, and the aggregate consumer price indeetiergy is 1.1 percent below the reference ¢
level.

The costs to the economy of raising CAFE stadslanvolve transition costs as the product m
in the economy changes and resources movertbtha production of more expensive, higher
fuel-economy LDVs and away from less expeasiower-fuel-economy vehicles. This shift
forces a change in the optimal mix of factor irgpot capital, labor, and energy. Moving to thi
new factor input mix involves dislocations, idjinf the old capital stock, employment chang
and the accumulation of new capital stock with tlggiigte technologies. This is reflected in t
decline in potential output, relative to the reference case, with the existing resources and
technology. Reduced energy demand in the sharis reflected in aduction in real GDP
(aggregate demand). As energy prices decreaaskedemand for all goodsid services increase
and real GDP temporarily ge@bove potential output; howay this position cannot be
sustained given that potential output has not detaly adjusted to providing the goods and
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services that are demanded. Over time, both concepts adjust and move toward each othg
2025, both concepts are down by 0.1 petrcelative to the reference case.

In 2025, both real GDP and potehtzDP are approximately $26 billion (0.1 percent) less in
CAFE case than in the reference case; howéwveirpss to the economy does not significantly
alter the overall average annual growth tthe economy betweet003 and 2025 in terms of
either real GDP or potential GDP.

Figure 26. Change in Real Consumer Expenditures, Gasoline and Oil and Aggregate Spending on
Energy and Energy Price Indices

(Percent Change from Reference Case)
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3. Impacts of Alternative Technology and
Resource Assumptions

Introduction

This chapter focuses on the NCEP recommiials, considered in the context of thEO2005
high technology sensitivity caseEach sensitivity case starts from one of the two high
technology cases developedABOZ2005, either the integrated highchnology case or the oil
and natural gas raptechnology casendincorporates additional NCEP assumptions that
simulate the impacts of various policies.

EIA is acutely aware that the rate at which the future cost and performance characteristics of
energy-using and producing technologies chasdghly uncertain. While the EIA reference
case incorporates significant improvements in technology cost and performance over time, it
may either overstate or undetstthe actual pace of improvement.

The twoAEO2005 high technology cases are sensitivity sabat reflect assumptions of faster
technological progress than is assumed in tfexerce case. Neither case is based on a specific
level of investment in R&D. Téintegrated high technology case, designated here as the high
demand technology case (HiTech), is a combamatif the high technology assumptions for the
residential, commercial, transpation, industrial, angower generation sectors. In each of these
sectors, advanced technologies are assumedawdilable sooner, at lower cost, and often with
better performance characteristite oil and gas rapid technology case, designated as the high
supply technology case (RTP), assumes tleeftfect of technological improvement on the

costs, finding rates, and success rates for theation and production afrude oil and natural

gas is 50 percent greater than in the reference’tase.

Pursuant to the initial service report request aubsequent elaboration (see Appendix A), the
ElA’s analysis focused on three policy cases:

. The NCEP-HiTech case incorporates NCEBHKG cap-and-trade policy using HiTech
assumptions coupled with taxd deployment incentives and the new light duty vehicle
CAFE standards.

. The RTP-IC-ETH case combines the RTP case with the tax and deployment incentives,
the new CAFE standards, and assumptmnsore rapid ethanol cost reductions.

. The HiTech-IC case incorporates HiTech asgtions coupled wittax and deployment
incentive$® and the new light-duty vehicle CAFE standards.

Detailed assumptions for tHEO2005 cases, including the high technology cases, are described on the EIA web site at
www.eia.doe.gov/oiaflaeo/assumption/index.html.

The tax and deployment incentives include an expansion of the PTC to all new pema{ftihg generation technologies and
extension of the PTC to the end of 2009 with a total PTC value of $4 billion over 10 years, a price guarantee for the Alaska
Natural Gas Transportation System (ANGTS), deployment incentives for one advanced nuclear plant, deployment of 10
gigawatts of sequestration-ready IGCC generating capacity, and 4 gigawatts of sequestration technologies.
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The discussion below focuses on the first two esthpolicy cases. The impact of the third case
is reflected in the results of the first.

Basis for Comparisons

Two alternative comparisons can be used t@gahe effects of the NCEP policy suite under

high technology assumptions. The first, whichuses on the change in energy and economic
performance between the HiTech and NCEP-HiTech cases, implicitly assumes that the
enactment of the NCEP policy sudees not affect the set ofahable technologies, only what

and how much is chosen from that set. The second compares the NCEP-HiTech case against the
standard reference case. This comparison implicitly assumes that the NCEP policies are directly
responsible for creating technologies with the emst performance characteristics of EIA’s high
technology suite, which would not lb&ailable in their absence.

Analytical judgment and recognition of inherent modeling limitations are needed to assess which
approach is most likely to more closely refldat actual effect of “high technology” on the

impact of the NCEP’s policy proposals. While imposition of more stringent efficiency

standards for appliances, buildings, and velsiahcluded in the NCEP policy recommendations
could spur targeted R&D activity in selected sectors, the limited impact of the NCEP’s policy
suite on delivered energy prices suggeststti@e would be only a modest across-the-board
incentive through the price mechanism to stimulate R&D on new technologies to increase energy
efficiency or reduce GHG intensity. The EE’s policy recommendations also include a

doubling of Federal funding for energy R&Bowever, the relationship between increased

Federal authorizations for R&D and actual tedbgg outcomes is not well-defined, for reasons
discussed in the text box below.

Caveats in Assessing the Impacts of R&D and Other NCEP Recommendations

Two types of uncertainty characterize propoSederal R&D investmentgirst, while Congress
often authorizes R&D, the timing and level oé thctual R&D appropriations often are different
from the authorization. Moreoveappropriation bills may alsaatain languagéhat direct
funding to specific aovities or projects without regatd merit-based criteria. Second, a
statistically reliable relationshipetween the level of R&D spemdj on specific technologies and
the outcome of that R&D spending has not béeveloped. Even if both of these uncertainties
were resolved, the analysis still would be complicated, because the levels of private-sectar R&D
spending usually are unknown and ofteneed Federal R&D spending. Moreover, the
relationship between private aRdderal spending is uncleamisequently, EIA cannot estimate
the impact on technological change of a doubtihGederal R&D spending. EIA can, however,
provide the results of the sensitivity cases specifically requested for this report, using the two
AEO2005 high technology cases as starting points.

Provided that the NCEP recommendations do ne¢ ladarge impact on the set of technologies
available before 2025, the implications of hya “better” technology menu on the estimated
effects of the modeled elemetsthe NCEP proposals are bassessed by comparisons that
use same technology menu for both the referendegpalicy cases. To the extent that the NCEP
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proposals are actually responsible for improwimg menu as well as influencing technology
choices, comparisons of this type would usthte the impacts of the policy package.

The other available approactofaparing the high technology eawith NCEP policies to the
standard reference case) will tend to ovéesitapacts of the NCEP recommendations. This
would be true even under the extreme assumpfi@m exclusive causal link between the NCEP
policies and the availability of the high lewlogy menu, given that NEMS does not capture the
costs of technology development. Moreover, NEdd8s not explicitly represent the role of non-
energy-related R&D activities in supporting thesélene economic growtim its macroeconomic
component. Therefore, NEMS cannot reprefiemimacroeconomic impact of diverting R&D
effort away from other sectors toward energwted technologies. Such shifts in R&D effort
would erode baseline growth to the extent statrce R&D resources and technological progress
in other areas of the economy were reduced.

The analysis of these effects continues to bactive area of academic research. Based on a
reading of the available literature, EIA believes that the first approach is most likely to provide
estimates of economic impacts that are clogethe actual economic effects under a high
technology scenario and has therefore focused @m@mparisons in recent service reports that
estimate the impacts of policies under such a scetf4Fioe presentation below generally

follows that practice, while also providing infoation that can be used to make the alternative
comparison.

Additional Issues Regarding Technology Scenarios

Two additional issues related tiechnology assumptions alsonhattention here. One is the
possibility that one or more technologies supetoahose identified in the high technology case
could become available withthe time frame of this analysis. While the high technology case
assumptions are optimistic by design, thsralways a potential for undiscovered or
unanticipated technological deepiments to occur. The contribution of such technologies within
the time frame of this analysis is likely to be limited by delays that often arise in the market
penetration of new energy techagies, particularly when the new technologies are not readily
compatible with existing infrastructure.

The other important issue is the global natfreechnology. Because technologies can diffuse
globally, technologies available in the highiteology cases that penetrate the market in the
United States are also likely to be appliedtiner national marketsyith possibly important
effects on world energy supplies and prices. Because NEMS does not have the capability to
consider the impacts of technological spillolseyond the U.S. economy, such effects are not
considered in this report.

%Energy Information Administratiornalysis of S. 139, the Climate Stewardship Act of 2003, SR/OIAF/2003-02 (Washington,
DC, June 2003), web site www.eia.doe.gov/oiaf/servicerpt/ml/pdf/sroiaf_(2003)02.pdf. See also Energy Information
Administration,Analysis of Senate Amendment 2028, the Climate Stewardship Act of 2003 (Washington, DC, June 2004), web
site www.eia.doe.gov/oiaf/analysispaper/sacsa/pdf/s139amend_analysis.pdf, and Energy Information AdmiSigtnaion,
Provisions of the 2003 Conference Energy Bill, SR/OIAF/2004-02 (Washington, DC, February 2004), web site
www.eia.doe.gov/oiaf/servicerpt/ml/pdf/sroiaf_(2004)02.pdf.
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Greenhouse Gas Emissions Comparison

Technological progress affecting energy-usingigiopent usually increases energy efficiency

and, all else being equal, lowersegy consumption and the resulting £€nissions. By 2025,
covered GHG emissions in the HiTetdise are 591 million metric tons g€quivalent (7

percent) lower than in the reference case (Table 8), illustrating the importance of the assumptions
about technological progress.&RliTech case provides about 39 percent of the GHG reductions
needed to meet the NCEP’s GHG intensity tavg#tout any additional policies. In the HiTech
scenario, there is less to be done to achiey®DEP intensity target. Figure 27 illustrates the

GHG emissions for key policy proposal combioatiRelative to the HiTech case, the NCEP-

HiTech case reduces GHG emis®s by 254 million metric tons G@quivalent (3.4 percent) in

2015 and 639 million metric tor{8.8 percent) in 2025.

Projected prices for emissions permits in@EP-HiTech case are lower than in the NCEP

case, as expected given the greater efficiency improvement and more optimistic patterns of
technological adoption assumed. Permit pricakenNCEP-HiTech are projected to remain

below the safety-valve price throughout thejection period, and the GHG emissions targets

from 2010 to 2025 are met on a cumulative basis ith,the use of permit banking), because

there is less to be done to asfe the intensity target (Riges 28 and 29). The NCEP-HiTech

case accumulates a balance of permits during the less stringent, early phase of the program and
then depletes them gradually through 2025.

As Figures 30 and 31 illustrate, a large portiothefaccumulated bank of permits is from non-
CO, GHG gases. The non-GGhare of emissions reductiongive NCEP-HiTech case relative
to the HiTech case is 66 percent in 2010)idew to about 52 percent in 2015 and 2025. In
contrast, the non-CGshare of emissions reductions in MEEP case relative to the reference
case is 63 percent in 2010, declining to 50 percent in 2015 and 37.5 percent in 2025. Given that
non-CQ GHGs account for a significant sharfeoverall GHG reductions under the NCEP-
recommended cap-and-trade program, the resderding permit prices and other effects
depend heavily on the baselines abdtement cost curves for non-0GHGs supplied by the
EPA for use in this analysis. Therefore, the caveats raised in earlier chapters regarding the
representation of non-G@HG abatement should be keptmind when considering these
results.

Composition of Emissions Reductions

Reductions are projected for both energy-related €fiissions and emissis of other covered
GHGs (Figure 30). In all the cap-and-trade casege shares of the projected emissions
reductions are made up by other GHGs, espeaidign permit prices are relatively low. As
indicated in Table 2 in Chapter 2, significardwetions in emissions of other GHGs are assumed
to be economical at permit prices below the safalye price. As a result, reductions of other
GHGs are projected to occur starting in the firgtryaf the policy. As permit prices increase, the
share of reductions from energy-related,@nissions increases.

In all the cap-and-trade policy cases, the greatest share of reductions in energy-related CO
emissions occurs in the electric power sector, lsErapportunities exist in that sector to switch
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Table 8. Summary Comparisons for Reference, NCEP, HiTech, and NCEP-HiTech Cases

2015 2025
o Refer- NCEP- | Refer- NCEP-
Projection 2003 ence | NCEP | HiTech | HiTech | ence | NCEP | HiTech | HiTech
Domestic Oil Production
(Million Barrels per Day) 5.68 5.49 5.49 5.50 5.49 4.73 4.69 4.72 4.65
Domestic Dry Gas Production
(Trillion Cubic Feet) 19.07 20.77 21.44 20.45 21.21 21.83 20.85 21.65 20.35
Net Petroleum Imports
(Million Barrels per Day) 11.24 15.40 14.60 14.79 14.18 19.11 17.29 17.66 16.48
Oil Import Dependence (Percent) 56.2 62.4 61.3 61.6 60.6 68.4 66.8 66.9 66.1
Total Fossil Fuel Consumption
(Quadrillion Btu) 84.34 102.47 99.96 99.39 97.93 116.37 108.29 108.60 104.12
Petroleum 39.09 48.07 46.46 46.79 45.56 54.42 50.44 51.42 48.55
Natural Gas 22.54 28.69 28.24 27.56 27.42 31.47 30.34 30.50 28.90
Coal 22.71 25.71 25.25 25.04 24.95 30.48 27.51 26.68 26.67
Average Electricity Price
(2003 Dollars per Kilowatthour) 7.4 6.9 6.9 6.7 6.5 7.3 7.7 7.0 7.0

Wellhead Natural Gas Price
(2003 Dollars per Thousand Cubic Feet) 4.98 4.16 3.66 3.93 3.54 4.79 4.86 4.66 4.60

Delivered Price of Motor Gasoline

(2003 Dollars per Gallon) 1.60 151 1.54 151 1.48 1.58 1.62 1.59 1.57

Household Energy Expenditures

(2003 Dollars per Household) 1,582 1,496 1,459 1,436 1,392 1,571 1,565 1,479 1,455

Covered GHG Emissions

(Million Metric Tons CO, Equivalent) 6,032 7,501 7,108 7,302 7,048 8,794 7,829 8,203 7,564
Energy-related CO, Emissions 5,789 7,052 6,857 6,854 6,733 7,820 7,438 7,471 7,171

GHG Emission Price
(2003 Dollars per Metric Ton
CO; Equivalent) 0.00 0.00 5.72 0.00 2.77 0.00 8.50 0.00 6.27

Covered GHG Emissions Intensity
(Metric Tons CO, Equivalent

per Million 2000 Dollars of GDP) 581.1 492.9 467.8 480.0 462.7 433.3 387.3 404.8 3735

Total Electricity Generation

(Billion Kilowatthours) 3,852 4,890 4,786 4,783 4,748 5,770 5,507 5,558 5,422
Coal 1,970 2,305 2,285 2,256 2,273 2,890 2,584 2,494 2,527
Natural Gas 632 1,173 1,075 1,120 1,048 1,406 1,325 1,577 1,364
Nuclear 764 826 834 826 834 830 838 834 846
Renewable 359 447 465 447 466 489 603 511 546

Delivered Energy Consumption

by Sector (Quadrillion Btu) 98.22 118.29 116.03 115.27 114.09 133.18 12645 126.16 122.24
Buildings 19.89 23.70 23.31 23.35 23.24 26.75 25.60 25.88 25.32
Total Transportation 27.07 34.75 33.52 34.03 33.04 40.04 36.56 38.20 35.50
Light-Duty Vehicles 16.33 20.93 19.63 20.35 19.45 2451 21.15 23.27 20.86
Industrial 24.86 28.27 28.39 27.25 27.45 30.76 30.07 28.79 28.45

Fossil Fuels for Electricity Generation 26.68 33.52 32.21 32.35 31.67 39.59 35.96 36.23 3491
Light-Duty Vehicle Sales

(Thousands) 15,902 17,658 16,788 17,655 17,290 20,157 19,201 20,104 19,690
Hybrids Plus Advanced Diesel 392 1,634 2,798 1,555 1,395 2,099 3,200 1,988 1,780

Average New Car Miles per Gallon 29.5 30.3 37.9 32.1 39.0 31.0 38.0 33.4 39.8

Average New Light Truck

Miles per Gallon 21.8 23.4 29.7 243 29.9 24.6 30.6 26.3 31.2

Source: National Energy Modeling System, runs AEO2005.D102004A, BING_ICE_CAP.D021005C, HTRKITEN.D111604A, and
BING_HDTICECAP.D020905A.
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Figure 27. Covered Greenhouse Gas Emissions in the Reference, HiTech, NCEP, and
NCEP-HiTech Cases, Compared to the Intensity Target, 2002-2025

(Million Metric Tons Carbon Dioxide Equivalent)
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Source: National Energy Modeling System, runs AEO2005.D102004A, BING_ICE_CAP.D021005C,
HTRKITEN.D111604A, and BING_HDTICECAP.D020905A.

Figure 28. Greenhouse Gas Emissions Permit Prices Compared to the Safety-Valve Price
(2003 Dollars per Metric Ton Carbon Dioxide Equivalent)
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Source: National Energy Modeling System, runs AEO2005.D102004A, BING_ICE_CAP.D021005C,
BING_CAP.DO21005A, and BING_HDTICECAP.D021005A.

52 Energy Information Administration / Impacts of Recommendations of the National Commission on Energy Policy



Figure 29. Emissions Permit Bank Balance in the NCEP and NCEP-HiTech Cases, 2002-2025
(Million Metric Tons Carbon Dioxide Equivalent)

1000

NCEP-HiTech

-10001

-2000;

-3000 v v ,
2010 2015 2020 2025

Source: National Energy Modeling System, runs BING_ICE_CAP.D021005C and BING_HDTICECAP.D020905A.

Figure 30. Mix of Greenhouse Gas Emissions Reductions, 2015 and 2025
(Million Metric Tons Carbon Dioxide Equivalent)
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Source: National Energy Modeling System, runs AEO2005.D102004A, BING_ICE_CAP.D021005C,
BING_HDTICECAP.D020905A, and HRTKITEN.D111604A.
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to fuels that emit less or no net €& a lower cost than in other sectors (Figure 31). These
options include sequestering €é@nd using less coal and mordural gas, renewable fuels, and
nuclear power. Reductions in electtycdemand also contribute to the £€nissions reductions

in the power sector, and many of the NQificies would promote more efficient use of
electricity. In the NCEP and NCEP-HiTech cases, large emissions reductions occur in the
transportation sector as a reqflthe assumed increases in the CAFE standards. Together, the
reductions in total GHG emissiontrdoutable to changes in emmgrconsumption for electricity
generation and to reductionsather GHG emissions account for 70 percent of the total GHG
emissions reductions in the [B@-HiTech case relative to the HiTech case from 2010 to 2025 as
compared with 72 percent of the total GHG ssions reductions projected to occur from 2010 to
2025 in the NCEP case relative to the refererase. Figure 32 shows the cumulative emission
reduction shares for G@nd non-C@gases from 2010 to 2025 in the NCEP-HiTech relative to
the HiTech case and in the NCEP case relative to the reference case. In the NCEP-HiTech case,
about 52 percent of the cumulative redoies are reductions in emissions of non,@MHGs.

Figure 31. Carbon Dioxide Emissions Reductions by Sector in Three Cases, 2015 and 2025
(Million Metric Tons)
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Source: National Energy Modeling System, runs AEO2005.D102004A, BING_ICE_CAP.D021005C,
BING_HDTICECAP.D020905A, and HRTKITEN.D111604A.

Revenue Implications
The NCEP-HiTech case represents the same set of policies as the NCEP case but with the

assumption of more rapid technological progiesal end-use sectors and the power generation
sector. The GHG intensity goal is achieved in the NCEP-HiTech with less adverse impact on the
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economy than in the NCEP case. Any incremecdats associated with achieving the assumed
rates of technological progresgarot addressed in this stutly.

With the use of high technology and efficiency assumptions in the NCEP-HiTech case, the
emissions permit price never reaches the safeftyevevel within the forecast horizon (Figure

28). Revenue collected from thadiable permit system is expected to increase from $0.6 billion

in 2010 to $4.6 billion in 2025. The cumulative revenues through 2025 are $35.1 billion and their
present value is $18.2 billion. By 2025, the pem@venue collection is not sufficient to cover

the expenditures of the full program (Figure 32).

Figure 32. Cumulative Sum of Projected Revenues and Expenditures, Discounted to 2003 Value
(Billion 2003 Dollars)
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Source: National Energy Modeling System, runs AEO2005.D102004A, BING_ICE_CAP.D021005C, and
BING_HDTICECAP.D020905A.

Buildings Sector Impacts

The impacts of the NCEP-HiTech case are simideébut more pronounced than the impacts of

the NCEP case. That is, thévanced technologies become economical and are adopted sooner,
which leads to greater reductions in energy use ande@ssions than in the NCEP case

(Figure 33 and Table 9). It should be naotiealt buildings energy consumption and,CO

emissions in the HiTech case aoeighly comparable to, although slightly higher than, those in
the NCEP case in both 2015 and 2025.

%IThe costs to the economy associated with developing lower costs and higher efficiencies are unknown and beyond the scope of
this analysis.

Energy Information Administration / Impacts of Recommendations of the National Commission on Energy Policy 55



The addition of the NCEP’s policies in the NCEP-HiTech case leads to slightly greater
reductions in projected CG@missions in the buildings sector when compared with the HiTech
case. Projected G@missions attributable to the residential sector in the NCEP-HiTech case are
2 percent (27 million metric topsower in 2015 and 3 percer®] million metric tons) lower in

2025 than projected in the HiTech case. Projectegléd@ssions attributable to the commercial
sector in the NCEP-HiTech aare 2 percent (26 million metitons) lower in 2015 and 3

percent (42 million metric topgower in 2025 than projected in the HiTech case.

Figure 33. Buildings Sector Carbon Dioxide Emissions in Selected Cases, 2003, 2015, and 2025
(Million Metric Tons Carbon Dioxide)
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Source: National Energy Modeling System, runs AEO2005.D102004A, BING_ICE_CAP.D021005C,
HTRKITEN.D111604A, and BING_HDTICECAP.D020905A.

Transportation Sector Impacts

Petroleum consumption in the NCEP-HiTech case is lower than in the NCEP case (Figure 34).
The incremental cost of new vehicles is also much lower in the NCEP-HiTech case due to fuel
economy improvements resulting findhe increased petration of advaced conventional
technologies, allowing the fuel economy staxdgroposed by the NCEP to be met without
increasing sales of diesel or hybrid vehiclesdecurs in the NCEP case). As a percent of new
vehicles sold, hybrid and diesel vehicle sales decrease slightly in the NCEP-HiTech case
compared to the HiTech case, because theowvapl fuel economy of conventional vehicles
reduces the competitive advantage of hybrid and diesel vehicles in the market.

By improving conventional témologies, the HiTech case reduces LDV fuel demand by 3
percent (0.6 quadrillion Btu) iR015 and 5 percent (1.2 quadrilliBtu) in 2025, relative to the
reference case. With the new CAFE proposaheénNCEP-HiTech casePV fuel consumption
declines by another 4 percent (0.9 quadriligin) in 2015 and 10 percent (2.4 quadrillion Btu)
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Table 9. Buildings Energy Consumption by Sector and Source
(Quadrillion Btu per Year, Unless Otherwise Noted)

Projections
2015 2025
Sector and Source 2003 HiTech NCEP-HiTech HiTech NCEP-HiTech
Residential
Petroleum 1.58 1.56 1.56 1.47 1.47
Natural Gas 5.25 5.78 5.81 5.80 5.76
Electricity 4.37 5.30 5.22 6.02 5.77
Other® 0.41 0.39 0.40 0.37 0.37
Delivered Energy 11.61 13.03 12.98 13.66 13.37
Electricity-Related Losses 9.71 11.02 10.83 11.70 11.39
Total 21.31 24.05 23.81 25.36 24.76
Commercial
Petroleum”® 0.75 0.89 0.89 0.99 0.97
Natural Gas 3.22 3.71 3.72 4.18 4.10
Electricity 413 5.53 5.46 6.87 6.69
Other® 0.18 0.18 0.18 0.18 0.18
Delivered Energy 8.29 10.32 10.26 12.22 11.95
Electricity-Related Losses 9.18 11.49 11.34 13.36 13.21
Total 17.46 21.80 21.60 25.58 25.16

®Includes coal and wood used for residential heating. Does not include estimates of nonmarketed renewable energy
consumption for geothermal heat pumps, solar thermal hot water heating, and solar photovoltaic electricity
generation.

®Includes ethanol (blends of 10 percent or less) and ethers blended into gasoline.

“Includes commercial sector consumption of coal, wood and wood waste, landfill gas, municipal solid waste, and
other biomass for combined heat and power. Does not include estimates of nonmarketed renewable energy
consumption for solar thermal hot water heating and solar photovoltaic electricity generation.

Notes: Totals may not equal sum of components due to independent rounding. Data for 2003 are model results and
may differ slightly from official EIA data reports.

Sources: 2003 consumption: Based on Energy Information Administration, Annual Energy Review 2003, DOE/EIA-
0384(2003) (Washington, DC, September 2004). Projections: National Energy Modeling System, runs
HTRKITEN.D111604A and BING_HDTICECAP.D020905A.

in 2025 relative to the HiTech case. Neatly&the reduction in Binsportation petroleum
demand achieved in the NCEP-HiTech case caattbibuted to improved LDV fuel economy.

As a result of reduced transportation energyaled, projected GHG emissions are also lower in
the HiTech and NCEP-HiTech cases than inréference case. GHG emissions in the HiTech
case are 2 percent (50 million metric tons,@Quivalent) lower in 2015 and 5 percent (130
million metric tons CQ@equivalent) lower in 2025 than ihe reference case. GHG emissions in
the NCEP-Hitech case are 3 percent (74 million metric tonse@@valent) lower than in the
HiTech case in 2015 and 7 pent (184 million metric tons Gquivalent) lower in 2025.

In the NCEP-HiTech case, new LDV fuelomomy increases by 22 percent (6.1 miles per
gallon) in 2015 and 19 percent (5.5 miles per galior2025, relative to the HiTech case (Figure
35). The fuel economy of the LDV stock increabgonly 7 percent (1.4 miles per gallon) in
2015 and 17 percent (3.7 miles pellag in 2025 relative to the HiTech case, because of slow
stock turnover. As a result of the higher faebnomy of the LDV stock in the NCEP-HiTech
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Figure 34. Projected Trends in Light-Duty Vehicle Petroleum Consumption, 2003-2025
(Index, 2003=1)

1.5 A

Reference

1.4 A

1.3 A

NCEP-HiTech

1.2 A

1.1 A

1 S B s e e L e e e L A e o N
2003 2010 2015 2020 2025

Source: National Energy Modeling System, runs AEO2005.D102004A, BING_ICE_CAP.D021005C,
HTRKITEN.D111604A, and BING_HDTICECAP.D020905A.

case, the cost of driving is reduced, whictiuces greater travel demand. Compared to the
HiTech case, LDV travel in the NCEP-HiTeclseds 1 percent (4lillbon miles) higher in 2015
and 3 percent (141 bitin miles) higher in 2025.

The changes in average LDV prices, sales, and vehicle miles traveled in the NCEP-HiTech case
and HiTech case are smaller than those iIlCREE case. The average price of a new LDV is
projected to increase by $800 (3 percenB0a5 and $600 (2003 dollars) (2 percent) in 2025 in
the NCEP-HiTech case, compared with increases of $1,400 in 2015 and $1,200 in 2025 in the
CAFE case, because the NCEP-HiTech case makes use of lower cost, more efficient
conventional technologies in the HiTech casmé&et the CAFE standard. New LDV sales in the
NCEP-HiTech case, as compared with the HiTeate, decline by 365,000 vehicles (2 percent)

in 2015 and 414,000 vehicles (2 percent) in 2026abse the new CAFE standard in the NCEP-
HiTech case increases the cost of new L[B&cause of the lower technology costs, however,
the uptake of advanced LDV technologies incredisesmiew and stock aage fuel diciencies
relative to those in the NCEP case.

Primary Energy Use Patterns

Total Primary Energy Use

Total energy consumption in 2025 in theTEch case is 126.2 gddlion Btu, 7.0 quadrillion
Btu less than in the reference case (Table 8gute 36). Primary energy consumption in the

HiTech case is slightly lower than thN&CEP case projection of 126.5 quadrillion Btu in 2025,
illustrating the importance of ttechnological change assunquis on the impact of potential
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Figure 35. New and Stock Fuel Economy for Light-Duty Vehicles in the Reference, NCEP, HiTech,
and NCEP-HiTech Cases

(Miles per Gallon)
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Source: National Energy Modeling System, runs AEO2005.D102004A, BING_ICE_CAP.D021005C,
HTRKITEN.D111604A, and BING_HDTICECAP.D020905A.

policies. The high technology assumptions combined with the NCEP modeled policies lower
primary energy consumption by anoti3e® quadrillion Btu from the HiTech case.

Although the projections for primary energynsumption in the NCEP and HiTech cases are
comparable, the mix of fuels is different irettwo cases. The new CAFE standards and the new
building and efficiency standards in the NCEP case, relative to the HiTech case, cause lower
petroleum and electricity consumption. Thandatory GHG cap-and-trade program of the

NCEP increases renewable fuel use mtllices emissions of GHGs other than, @ad thus

reduces the pressure for fuel switching awaynficoal in the power generation sector. As a

result, coal use is higher in the NCEP case than in the HiTech case. HoweyemiS§ions in

the HiTech case are slightly higher than in the NCEP case, and with no emissions cap-and-trade
policy, total GHG emissions are much highetha HiTech case than the NCEP case (by 374
million metric tons CQ@equivalent).

In the NCEP-HiTech case, all delivered energy prices except the price of coal are lower than
those in the HiTech case in 2015. The price guaeafor the Alaska natural gas pipeline reduces
natural gas wellhead prices in the period fwlltg its construction in 2014. The new CAFE
standard reduces petroleum consumption agltky lowers world oil prices. In 2015, the
minemouth and wellhead fuel price reductions are greater than the increases caused by the
addition of the permit price to the delivere| cost. By 2025, however, only delivered
petroleum products are below the Hitech delivgredes, as increases in the permit prices
generally overtake the reductions in natura gallhead prices and minemouth coal prices.
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Figure 36. Total Primary Energy Consumption in Four Cases, 2003-2025
(Quadrillion Btu)
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Source: National Energy Modeling System, runs AEO2005.D102004A, BING_ICE_CAP.D021005C,
HTRKITEN.D111604A, and BING_HDTICECAP.D020905A.

Petroleum

The NCEP-HiTech case results in a signifiaaatuction in petroleum consumption relative to
the HiTech and reference cases; however, thectieduin petroleum consumption in the NCEP
case relative to the reference case is larger the corresponding redian in the NCEP-Hitech
case relative to the HiTech cas®r example, petroleum consption in the NCEP case is 1.61
guadrillion Btu lower than in theeference case in 20Whereas in the NCEP-HiTech case it is
1.23 quadrillion Btu lower than in the HiTech cas€015. The differences are greater in 2025:
petroleum consumption in the NCEP casg.#8 quadrillion Btu lower than in the reference
case, and in the NCEP-HiTech case it is 2.87 dlliadrBtu lower than in the HiTech case. The
differences result primarily from the higher-eféaicy and lower-cost transportation technologies
assumed in the HiTech case, which boost neviugd economy by 2.4 mpg above the reference
case level in 2025, and from the lower penonite projected in ta NCEP-HiTech case

compared to the NCEP case. Consequenttyirtiprovement in LDV fuel economy between the
HiTech and NCEP-HiTech cases is smallantthe improvement between the NCEP and
reference cases. The CAFE policy by itsetfuces petroleum consumption in 2025 by 3.08
guadrillion Btu. The smaller efficiency difference, combined with the lower permit price in the
NCEP-HiTech case, narrows the differenceansumption between the NCEP-HiTech and
HiTech cases compared to the difference between the NCEP and reference cases.
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Changes in net petroleum imports are almost linearly related to the changes in petroleum
consumption between the cases, because petraheponts are the marginal source of supply for
U.S. energy markets. A decrease in U.S.gbettm consumption of 1 barrel relative to the
reference case is projected to lead to actaln in oil imports ofapproximately 0.94 barrel.

Ethanol

If the HiTech case were combined with otthg NCEP’s proposed CAFE standards for LDVs,
motor gasoline consumption by LDVs (and cansantly demand for ethanfadr fuel blending)

would be reduced. However, under the asswmptprovided by Senator Bingaman’s committee
staff for crop yield improvements and manufactgroost declines, cellulose ethanol production
increases to well over 10.7 billion gallons in 2025 in the RTP-IC-ETH case—10.3 billion gallons
higher than in the reference case.

The RTP-IC-ETH case includésx and deployment incentives, the new CAFE standard for

LDVs, and an ethanol R&D program, whichassumed to substantially reduce the cost of

ethanol from cellulose relative to the referenase. The assumed cost reductions and yield
improvements for cellulosic ethanol more théiset the effects of the new CAFE standards,
resulting in large increases in ethanol productiom cellulose comparedith the reference

case. Some growth in corn ethanol productionwatld have happened in the reference case is
displaced by cellulosic ethanol in the RTP-IC-ETH case. The net result is a large overall increase
in transportation ethanol use, from 4.5 billion ga#l in the reference case to 14.5 billion gallons

in the RTP-IC-ETH case (Figure 37).

Figure 37. Ethanol Use for Transportation in the Reference, NCEP, and RTP+IC+ETH Cases
(Billion Gallons)
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Source: National Energy Modeling System, runs AEO2005.D102004A, BING_ICE_CAP.D021005C, and
BING_HST_IC.D021105A.
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Natural Gas

In general, the high technology assumptions result in lower natural gas prices and more natural
gas consumption than in the reference chwsthe RTP case, the assumed impact of

technological improvement for oil and natiugas exploration angroduction is 50 percent

greater than in the reference case, resultinigtal natural gas consytion that is 2.4 trillion

cubic feet (7.8 percent) higher in 2025 thathie reference case and average delivered natural
gas prices that are about $0.50 per thousabit deet (in 2003 dollars) lower than in the

reference case.

In the RTP-IC-ETH case, which combines #saene higher rates téchnology improvement

with the NCEP’s proposed tax incentive and deplegt and CAFE policies, the impact of lower
natural gas prices far outweighs the loweelef consumption that would result from the
NCEP’s proposed policies. In comparing the RCPETH case and the Incent case, the greatest
difference in consumption can be seen in 202®mthe average delivered natural gas price is
$0.50 per thousand cubic feet lower in the RTHEIH case than in the Incent case, and natural
gas consumption is 1.9 trillion cubic feet high@ompared with the reference case, natural gas
consumption in the RTP-IC-ETH case is 1.2 trillmrbic feet higher in 2025, largely because of
the lower average delivered price of natura (#0.46 per thousand cubic feet). Across all the
cases examined in this study, the average lower-48 natural gas wellhead price is lowest in the
RTP-IC-ETH case. In addition, the RTP-IC-ETHse consistently results in more domestic
natural gas production than is projected inréference case (8 percamtl.7 trillion cubic feet
higher in 2025) and lower net purt levels (6 percent or 0.5llion cubic feet lower in 2025).

Power Generation Sector Impacts

The high technology assumptions in the consgrsectors of the economy in the HiTech and
NCEP-HiTech cases lead to much lower electricity demand (Figure 38) and petroleum
consumption, as discussed pasly. Some of the impacts of the NCEP’s proposed policies in

the NCEP-HiTech case are similar to the results in the NCEP case. Coal-fired generation in the
NCEP-HiTech case is lower anehewable generation is highbut much of the difference in
emissions results from the high technology agsions in the NCEP-HiTech case rather than

from the proposed policies. As an example,NIGEP case reduces electricity generation by 105
billion kilowatthours in 2015 relative to the refaoe case while generation in the NCEP-HiTech
case is 35 billion kilowatthours lower than tH& ech case. In 2025, generation in the NCEP

case is 263 billion kilowatthours lower than tieéerence while the NCEP-HiTech is 135 billion
kilowatthours lower than the HiTech case. Ttweer level of energy demand in the NCEP-

HiTech case also leads to lower natural gas prices than in the reference case. The combination of
lower electricity demand, which reduces the nieedew power plants, and lower natural gas
prices, which make new natural-gas-fired plants more attractive, leads to much lower coal use in
the NCEP-HiTech case.

The lower demand for electricity, petroleum, natural gas, and coal in the NCEP-HiTech case
makes it easier to meet the GHG intensitygargcommended by the Commission. For example,
CO, emissions in the NCEP case are 107 million mébns lower than in the reference case in
2015 and 330 million metric tons lower in 2025. The NCEP-HiTech casee@@sions are 60
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million metric tons lower than the HiTech eas 2015 and 88 million metric tons lower in 2025.
In fact, power-sector C£emissions in the HiTech case are approximately equal to the level of
CO, emissions reached in the NCEP case (wifhmillion metric tons) in 2025. The reduction

in total energy-related C&missions between the HiTeahd reference cases (591 million

metric tons CO2) is abo@9 percent of the total GHG rection needed (1,522 million metric

tons CQ equivalent) to meet tidCEP’s GHG intensity target in 2025. As a result, the GHG
emissions permit price required to achieve the NCEP's target in the HiTech case is below the
safety-valve permit pric&.

Figure 38. Electricity Sales in the Reference and High Technology Cases, 2015 and 2025
(Billion Kilowatthours)
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Source: National Energy Modeling System, runs AEO2005.D102004A, BING_ICE_CAP.D021005C,
HTRKITEN.D111604A, and BING_HDTICECAP.D020905A.

%2Because the time horizon of NEMS ends in 2025, the bank of allowances was required to end in 2025. It is likely that the permit
safety-valve price would be achieved if the NEMS time horizon extended to 2030, resulting in more banked allowances in the
early years and a longer period of time in which to use them.
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Appendix A. Letters of Request for Analysis

e Letter from Senator Jeff Bingaman to Guy Caruso, EIA Administrator (December 17,
2004)

e Letter from Jennifer Michael, Minority staff, Senate Committee on Energy and Natural
Resources, to Guy Caruso, Administrator (January 26, 2005)*

#Additional clarifications of two scenarios were made through telephone calls or email.
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FETE ©. DO JENIC, Now Meoico, Chaimman
DON NICKLES, Qioaho oa JEFF BINGAMAN, New Maxico
Hawail

e o Mnited States Senate
mﬁm‘gﬁm New York COMMITTEE ON '

MARIA CANTWELL, Washington
ALEX FLINT, STARF DIRECTOR ENERGY AND NATURAL RESOURCES

JUDITH K. PENSABENE, CHIEF COUNSEL WASHINGTON, DC 20510-6150
SAM E. FOWLER, DEMOCRATIC CHIEF COUNSEL

ENERGY.SENATE.GOV

December 17, 2004

Mr. Guy F. Caruso

Administrator

Energy Information Administration
U.S. Department of Energy

1000 Independence Avenue, SW
Washington, DC 20585

Dear Mr. Caruso:

On December 8, 2004, the National Commission on Energy Policy (NCEP), a
bipartisan group of top energy experts from industry, government, labor, academia, and
environmental and consumer groups, released a report to address major long-term U.S.
energy challenges. The report, “Ending the Energy Stalemate: A Bipartisan Strategy to
Meet America’s Energy Challenges,” contains a set of 28 key energy policy
recommendations for addressing oil security, climate change, natural gas supply, the
future of nuclear energy, and other long-term challenges. I would like to receive
information on the impacts of the 28 key recommendations contained in the NCEP’s
report, and how these measure up to the current status quo, or base case scenario which
ETA has forecast for the coming decades.

By means of this letter, I would ask that you and your staff provide a
comprehensive analysis with estimates of the impacts of the NCEP Study compared to
EIA's 2005 Annual Energy Outlook (AEO) Reference Case to be released in January
2005. This analysis should include supply estimates (by fuel), demand estimates (by
sector) and import estimates (by fuel type) for the provisions of the Report that can be
addressed using the National Energy Modeling System (NEMS) model. I recognize that
some of the NCEP recommendations are only characterized in general terms. My staff

will provide specific policy assumptions if necessary for modeling purposes.
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Given the information from past EIA studies which outlines the constraints of
EIA’s NEMS model, I do recognize the fact that not all provisions may lend themselves
to a precise modeling result in NEMS. Iwould appreciate your thoughts on how
provisions that cannot be modeled in NEMS directly might otherwise be estimated.

I would like to make this analysis available to all Energy Committee members as
we consider a path for US energy policy in the new 109th Congress, be it a
comprehensive energy package such as the Commission outlines, or a set of individual
provisions. This would dictate that a high priority be given to the study, such that its
release may be realized as soon as possible. I would appreciate receiving your estimates
by February 21, 2004, and look forward to hearing from you in this regard.

Please do not hesitate to contact Jennifer Michael, Energy Committee Staff,
(202)-224-7143, if you have any questions regarding this request.

Sincerely,

Rankirig Minorify Member
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PETE V. DOMENICI, New Maxico, Chairmen
LARRY E. CRAIG, idaho JEFF BINGAMAN, Now Maxioo
CRAIG .

THOMAS, DANIEL K. AKAKA,
ALEXANDER, Tennsssss BYRON L. DORGAN, North Dakola
LISA MUBKOWSKI, . RON Oregon .
RICHARD BURR, North Carolina 15 JOHNSON, South Dakota
MEL MARTINEZ, Fiorida MARY L. LANDRIEU, Loulsians :
JAMES M. TALENT, Missour DIANNE FENSTEIN, Calliomia “l tgtzg ma [
CONRAD BURNS, Montana MARIA CANTWELL, Washingion
GEORGE ALLEN V¥phie JoN 8, CORZIN, e Jersay
ORDON SMITH, Oragon N BALAZAR, Colorado
M BUNNING, Kentuoky COMMITTEE ON

ENERGY AND.NATURAL RESOURCES

ROBERT M. SIMON, DEMOCRATIC STAFF DIRECTOR WasHINGTON, DC 20510-6160
BAME, FOWLER, DEMOCRATIG GHIEF GOUNSEL .

ENERGY.SENATE.GOV

January 26, 2005

Mr. Guy F. Caruso

Administrator :
Energy Information Administration
U.S. Department of Energy

1000 Independence Avenue, SW
Washington, DC 20585

Dear Mr. Cé.mso:

In a letter dated December 17, 2004, Senator Bingaman requested that the Energy
Information Administration (EIA) analyze the recommendations contained in the newly
released report by the National Commission on Energy Policy (the "Commission"),
“Ending the Energy Stalemate: A Bipartisan Strategy to Meet America’s Energy
Challenges.” '

In response to our letter request, we have been asked by EIA staff to provide guidance on
specific aspects of the analysis. To be clear, it is our understanding that in order for EIA
analysts to complete our request, some additional guidance is required in order to
formulate assumptions for input into the NEMS model. In accordance with your staff’s
request, we are submitting this letter. As regards specific assumptions, we would suggest
that the following guidance be employed in the analysis: .

In General:

1. All costs and incentives should be stated in constant $ 2004 dollars unless
otherwise stated.

2. Macro-economic feedback should be employed in all integrated policy analysis.
3. Forthe purpose of illustrating the impact of accelerated technological progress
(for example, that which might be stimulated by increased research and development

funding) use of the technology assumptions in the AEO2005 high technology case is
suggested. _ ' '
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4, Please identify Commission recommendations which were not included in the
modeling analysis. We would appreciate your thoughts on how provisions that cannot be
modeled in NEMS directly might otherwise be estimated.

Enhancing Qil Security:

Fuel Economy: A CAFE standard increase of 10 mpg for both cars and light trucks. A 10
mpg increase represents a 36 percent increase for automobiles. A second analysis may be
performed, time and resources permitting, using a 15 mpg increase in the CAFE
standards for both cars and light trucks (which translates to a 54 percent increase in the
current standard for cars). Consideration should also be given to the $3 billion in
incentives to be provided to manufacturers and consumers for domestic production and
purchase of efficient vehicles.

Reducing Risks from Climate Change:

The greenhouse gas (GHG) policy scenario, as we understand, may be input into NEMS,
exactly as described in the Commission report. In terms of scenario cases, (as outlined
below), the GHG trading policy both with and without the proposed safety valve are
requested.

Increasing Energy Efficiency:

While specific recommendations were not specified in the report, we would suggest that
an efficiency standards case be constructed using the LBNL study (“Energy Efficiency
Standards and Codes for Residential/Commercial Equipment and Buildings: Additional
Opportunities™) provided in the technical appendix of the Commission’s report, in
combination with EIA’s AEO high technology case.

Natural Gas:
Inputs for the Alaska Natural Gas Pipeline System should follow those put forth in the

legislation introduced in the previous Congress. This includes a price guarantee of $3.25
per million Btu (mmBtu) for delivered gas to Alberta and a ceiling price of $4.80/mmBtu.

Advanced Coal Technologies:

1. - To represent the $4 billion program to stimulate the development of coal
IGCC facilities, staff has suggested that the funds be programmed to be used
to build 10 gigawatts of capacity over the 2009 to 2015 timeframe. We are in
agreement.

2. The report outlines a $3 billion program to stimulate carbon capture and
sequestration technology. Again, staff has suggested that the funds be used to

Energy Information Administration / Impacts of Recommendations of the National Commission on Energy Policy

69



sequester carbon from 4 gigawatts of the 10 gigawatts of new IGCC built as a
result of the $4 billion program. Carbon capture and sequestration technology
would be added beginning in 2010 and are added a rate of 1 gigawatt per year.
We are in agreement.

Nuclear Energy:

To represent the $2 billion program to stimulate new nuclear facilities, the model may be
programmed such that the funds are used to build one nuclear facility beginning in the
first year that they are available.

Renewable Energy Sources:

1. The report indicates that the expanded production tax credit program (PTC)
will be available to all non carbon-emitting technologies added between 2006
and 2009. A uniform investment tax credit of 1.8 cents per kilowatt-hour for
all qualifying technologies is suggested. In modeling the $ 4 billion overall
credit limit, a first come first served basis should be used until it is expended.

2. To represent the program to stimulate non-petroleum renewable transportation
fuels, the funds of $750 million for R&D and the $750 million in early
deployment incentives are though to jointly bring about an increase in
cellulose ethanol yields and reductions in capital cost. For modeling, staff has
suggested that the yield increase from the current 75 gallons per ton of
biomass to 105.4 gallons per ton of biomass by 2015, reaching 90 percent of
its estimated maximum using switch grass; and that capital cost falls from
today's $5 per annual gallon to $2.15 per annual gallon by 2015. Biodiesel
plants already achieve 98 percent of their maximum yield, hence no
improvement in biodiesel yields going forward should be considered.

Energv Technologies for the Future:

To represent a doubling of the R&D funding for energy research and development, use of
the AEO2005 high technology cases should illustrate the advances that might be
stimulated by the additional R&D funding when analyzing the remaining Commission

policies.

Selected Scenarios:

EIA Staff has also asked for specific feedback on the types of scenarios and policy
combinations to be run in NEMS. We understand that the Base case will be the
AEQ2005 Reference Case. Additionally, we would suggest that the following eight
scenarios be run initially.

1. Tax incentives and deployment policies
2. GHG - Cap and trade base case
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P o

7.

8.

GHG - with safety valve

Vehicle Efficiency max (CAFEfcﬂiciency vehicle measures)

Energy Efficiency

Hitechdem plus all defined and implementable tax incentives and deployments plus 1
CAFE case for new light duty vehicle CAFE standard.

Hitechsup plus all defined and implementable tax incentives and deployments plus 1
CAFE case for new light duty vehicle CAFE standard.

GHG policy on Hitechdem plus all defined and implementable tax incentives and

deployments plus 1 CAFE case for new light duty vehicle CAFE standard.

Please do not hesitate to contact us should you have questions regarding any of the above.
I can be reached at 202-224-7143.

Sincerely,

-

Gowres—

Jennifer Michael
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Appendix B. Summary Tables of Findings

Table B-1. Comparison of the Reference, Bldg-Std, CAFE, Incent, Cap-Trade, and No-Safety
Cases, 2015 and 2015

Table B-2. Comparison of the Reference, Bldg-Std, CAFE, Incent, and NCEP Cases, 2015 and
2025

Table B-3. Comparison of the Reference, NCEP, HiTech, NCEP-HiTech, RTP, and
RTP-IC-ETH Cases, 2015 and 2025.
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Domestic Oil Production (Million B/d)
Domestic Dry Gas Production (Tcf)
Net Petroleum Imports (Million B/d)
Net Natural Gas |mports (Tcf)

Percent Qil Import Dependence
Percent Gas Import Dependence

Total Fossil Consumption (Quads)
Petroleum
Natural Gas
Coal

Average Electricity Price ($2003/kwh)

Wellhead Gas Price ($2003/mcf)

Average Delivered Coal Price (2003$/million Btu)
Average Delivered Natura Gas Price (2003$/mcf)
Average Delivered Petroleum Price[1]

Avg Household Energy Expend ($2003/house)

Covered Emissions (million metric tons CO2 eq)
Energy-related CO2 emissions (MMT CO2)

GHG Covered Emission Target

GHG emission price ($2003/ton CO2 EQ)

GHG Covered Emm Intensity

Primary Energy Intensity

Generation Cap Additions After 2003 (GW)
NGCC without Seq
NGCC with Seq
Conventional Coal
IGCC without Seq
IGCC with Seq
Wind
Dedicated Biomas
Geothermal
Other Renewables

Table B1. Comparison of Individual Policies

2015 2025

2003 Reference Bldg-Std CAFE  Incent Cap-Trade No-Safety ReferenceBldg-Stc CAFE  Incent Cap-Trade No-Safety
5.68 5.49 5.49 5.49 5.49 5.49 5.49 473 471 471 4,70 473 4,70
19.07 20.77 2069 20.74 21.49 20.74 21.05 2183 2172 2171 21.07 21.60 21.56
11.24 1540 1539 14.82 15.38 15.24 15.03 19.11 1907 17.65 19.15 18.77 18.04
324 7.02 6.64 7.00 6.43 6.99 6.86 866 823 8.65 8.72 9.25 8.19
56.2% 62.4% 624% 61.6%  62.4% 62.2% 61.8% 68.4% 68.4% 67.1% 68.6% 68.1% 67.2%
14.7% 251% 24.1% 251% @ 22.9% 25.1% 24.4% 282% 27.3% 283% 29.1% 29.8% 27.4%
84.34 10247 101.90 101.28 102.88 101.49 100.37 116.37 114.88 112.88 115.61 113.28 105.67
39.09 48.07 4804 46.93 48.01 47.78 47.42 5442 5431 5134 5434 53.70 52.25
22.54 2869 2822 2864 28.83 28.63 28.81 3147 3092 3134 3076 31.84 30.71
2271 2571 2565 2571 26.04 25.08 24.14 3048 29.65 3020 3051 27.74 22.72
7.4 6.9 6.8 6.9 6.7 7.1 7.3 7.3 7.2 7.3 7.2 7.6 8.1
4.98 4.16 4.01 414 3.78 413 4.02 479 479 4.84 4.82 4.90 454
1.30 1.25 1.25 1.25 1.26 1.87 2.72 132 1.30 132 133 2.08 453
6.86 5.92 5.78 5.91 5.58 6.24 6.61 659 6.57 6.64 6.63 7.13 8.18
10.51 10.00 10.01 9.83 10.04 10.42 10.94 1066 10.66 10.28  10.66 11.19 12.83
1582 1496 1449 1494 1460 1526 1556 1571 1509 1573 1564 1618 1688
6032 7501 7467 7421 7516 7220 7077 8794 8678 8552 8735 8172 7428
5789 7052 7018 6973 7068 6971 6864 8062 7947 7820 8004 7781 7119
6142 7113 7113 7113 7113 7125 7125 7883 7883 7883 7883 7272 7272
0.00 0.00 0.00 0.00 0.00 6.50 15.55 0.00 0.00 0.00 0.00 8.50 35.15
581.1 4929 490.7 4881 4934 475.1 466.6 4333 4279 4220 430.8 403.3 367.5
9.46 7.77 7.73 7.70 7.81 774 7.69 656  6.49 6.41 6.55 6.49 6.40
N/A 88.6 81.9 88.1 101.7 86.6 914 2811 2513 2809 2886 274.7 301.2
N/A 14.8 10.6 14.8 16.9 18.8 21.3 55.1 48.4 61.1 53.7 79.6 62.5
N/A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
N/A 8.3 9.0 7.9 6.4 35 19 709 629 61.7 34.9 27.7 1.9
N/A 0.0 0.0 0.0 6.0 0.0 0.0 16.0 11.9 204 56.4 155 0.0
N/A 0.0 0.0 0.0 4.0 0.0 0.0 0.0 0.0 0.0 4.0 0.0 5.6
N/A 2.7 26 2.7 6.3 34 6.1 4.7 4.2 4.7 8.4 10.4 44.2
N/A 18 16 17 22 25 5.0 54 45 6.2 8.1 19.7 60.4
N/A 05 0.3 0.5 05 13 14 2.4 2.3 2.8 29 4.2 5.8
N/A 12 11 12 15 13 14 2.8 2.8 2.8 3.0 3.2 45
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S

Domestic Oil Production (Million B/d)
Domestic Dry Gas Production (Tcf)
Net Petroleum Imports (Million B/d)
Net Natural Gas |mports (Tcf)

Percent Oil Import Dependence
Percent Gas Import Dependence

Total Fossil Consumption (Quads)
Petroleum
Natural Gas
Coal

Average Electricity Price ($2003/kwh)

Wellhead Gas Price ($2003/mcf)

Average Delivered Coal Price (2003%/million Btu)
Average Delivered Natural Gas Price (2003%/mcf)
Average Delivered Petroleum Price[1]

Avg Household Energy Expend ($2003/house)

Covered Emissions (million metric tons CO2 eq)
Energy-related CO2 emissions (MMT CO2)

GHG Covered Emission Target

GHG emission price ($2003/ton CO2 EQ)

GHG Covered Emm Intensity

Primary Energy Intensity

Generation Cap Additions After 2003 (GW)
NGCC without Seq
NGCC with Seq
Conventional Coal
IGCC without Seq
IGCC with Seq
Wind
Dedicated Biomas
Geothermal
Other Renewables

5.68
19.07
11.24

3.24

56.2%
14.7%

84.34
39.09
22.54
22.71

7.4
4.98
1.30
6.86

10.51
1582

6032
5789
6142
0.00
581.1
9.46

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Table B1. Comparison of Individual Policies

2015 2025
2003 Reference Bldg-Std CAFE  Incent Cap-Trade No-Safety ReferenceBldg-Stc CAFE  Incent Cap-Trade No-Safety
5.49 5.49 5.49 5.49 5.49 5.49 473 471 471 4,70 4,73 4.70
20.77 2069 20.74 21.49 20.74 21.05 21.83 2172 2171 21.07 21.60 21.56
1540 1539 14.82 15.38 15.24 15.03 19.11 1907 17.65 19.15 18.77 18.04
7.02 6.64 7.00 6.43 6.99 6.86 8.66 8.23 8.65 8.72 9.25 8.19
62.4% 624% 61.6%  62.4% 62.2% 61.8% 68.4% 68.4% 67.1% 68.6% 68.1% 67.2%
251% 241% 251% 22.9% 25.1% 24.4% 282% 27.3% 283% 29.1% 29.8% 27.4%
10247 101.90 101.28 102.88 101.49 100.37 116.37 114.88 112.88 115.61 113.28 105.67
48.07 48.04 46.93 438.01 47.78 47.42 5442 5431 5134 54.34 53.70 52.25
2869 2822 2864 28.83 28.63 28.81 3147 3092 3134 30.76 31.84 30.71
2571 2565 2571 26.04 25.08 24.14 3048 2965 3020 3051 27.74 22.72
6.9 6.8 6.9 6.7 7.1 7.3 7.3 7.2 7.3 7.2 7.6 8.1
4.16 4,01 414 3.78 4.13 4.02 479 479 4.84 4.82 4.90 454
1.25 1.25 125 1.26 1.87 2.72 132 1.30 132 133 2.08 453
5.92 5.78 5.91 5.58 6.24 6.61 6.59 6.57 6.64 6.63 7.13 8.18
10.00 10.01 9.83 10.04 10.42 10.94 1066 10.66 10.28  10.66 11.19 12.83
1496 1449 1494 1460 1526 1556 1571 1509 1573 1564 1618 1688
7501 7467 7421 7516 7220 7077 8794 8678 8552 8735 8172 7428
7052 7018 6973 7068 6971 6864 8062 7947 7820 8004 7781 7119
7113 7113 7113 7113 7125 7125 7883 7883 7883 7883 7272 7272
0.00 0.00 0.00 0.00 6.50 15.55 0.00 0.00 0.00 0.00 8.50 35.15
4929  490.7 488.1 493.4 475.1 466.6 4333 4279 4220 430.8 403.3 367.5
7.77 7.73 7.70 7.81 7.74 7.69 6.56 6.49 6.41 6.55 6.49 6.40
88.6 81.9 88.1 101.7 86.6 914 281.1 2513 2809 288.6 274.7 301.2
14.8 10.6 14.8 16.9 18.8 21.3 55.1 48.4 61.1 53.7 79.6 62.5
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8.3 9.0 7.9 6.4 35 1.9 709 629 61.7 349 27.7 1.9
0.0 0.0 0.0 6.0 0.0 0.0 16.0 11.9 204 56.4 155 0.0
0.0 0.0 0.0 40 0.0 0.0 0.0 0.0 0.0 4.0 0.0 5.6
2.7 2.6 2.7 6.3 34 6.1 4.7 4.2 4.7 8.4 104 442
18 16 17 22 25 5.0 54 45 6.2 8.1 19.7 60.4
05 0.3 0.5 05 13 14 24 2.3 2.8 29 4.2 5.8
12 11 12 15 13 14 2.8 2.8 28 3.0 3.2 45

N/A
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Table B-2: Comparison of Individual Cases with the NCEP Case

Projection

Domestic Oil Production (Million B/d)
Domestic Dry Gas Production (Tcf)

Net Petroleum Imports (Million B/d)
Net Natural Gas Imports (Tcf)
Percent Oil Import Dependence
Percent Gas Import Dependence

Total Fossil Consumption (Quads)
Petroleum
Natural Gas
Coal

Average Electricity Price ($2003/kwh)

Wellhead Gas Price ($2003/mcf)

Average Delivered Coal Price (2003%/million Btu)
Average Delivered Natural Gas Price (2003$/mcf)
Average Delivered Petroleum Price[1]

Avg Household Energy Expend ($2003/househld)

Covered Emissions (million metric tons CO2 eq)
GHG Covered Emission Target

GHG emission price ($2003/ton CO2 EQ)

GHG Covered Emmissions Intensity

Primary Energy Intensity

Gen Cap Additions After 2003 (GW)
NGCC
Conventional Coal
Total IGCC
Non-Hydro Renewables
Nuclear

2003 Reference

5.68
19.07

11.24
3.24
0.56
0.15

84.34
39.09
22.54
22.71

7.42
4.98
1.30
6.86
10.51
1582

6032
6142
0
581
9

N/A
N/A
N/A
N/A
N/A
N/A

5.49
20.77

15.40
7.02
0.62
0.25

102.47
48.07
28.69
25.71

6.94
4.16
1.25
5.92
10.00
1496

7501
7113
0
493
8

88.6
14.8
8.3
0.0
6.2
0.0

2015

NCEP Bldg-Std

5.49
21.44

14.60
5.92
0.61
0.21

99.96
46.46
28.24
25.25

6.91
3.66
1.79
5.76
10.22
1459

7108
7125
6
468
8

91.6
10.0
4.4
10.0
11.4
1.0

[1] 2003$ per million Btu; delivered prices include any applicable GHG permit prices.
Definitions: b/d = barrels per day. Quads = quadrillion Btu. Mpg = miles per gallon. MMT = million metric tons. Bkwh = billion killowatthour. GW = gigawatt.
Tcf = trillion cubic feet. Mcf = thousand cubic feet. GHG intensity = metric tons CO2 equivalent per million 2000 dollars.

5.49
20.69

15.39
6.64
0.62
0.24

101.90
48.04
28.22
25.65

6.82
4.01
1.25
5.78
10.01
1449

7467
7113
0
491
8

81.9
10.6
9.0
0.0
5.5
0.0

CAFE

5.49
20.74

14.82
7.00
0.62
0.25

101.28
46.93
28.64
25.71

6.94
4.14
1.25
5.91
9.83
1494

7421
7113
0
488
8

88.1
14.8
7.9
0.0
6.0
0.0

Incent

5.49
21.49

15.38
6.43
0.62
0.23

102.88
48.01
28.83
26.04

6.69
3.78
1.26
5.58
10.04
1460

7516
7113
0
493
8

101.7
16.9
6.4
10.0
10.5
1.0

Reference

4.73
21.83

19.11
8.66
0.68
0.28

116.37
54.42
31.47
30.48

7.30
4.79
1.32
6.59
10.66
1571

8794
7883
0
433
7

281.1
55.1
70.9
16.0
15.3

0.0

2025

NCEP Bldg-Std

4.69
20.85

17.29
8.53
0.67
0.29

108.29
50.44
30.34
27.51

7.72
4.86
2.06
7.09
10.81
1565

7829
7272
9
387
6

250.6
53.1
12.3
36.7
37.3

1.0

4.71
21.72

19.07
8.23
0.68
0.27

114.88
54.31
30.92
29.65

7.25
4.79
1.30
6.57
10.66
1509

8678
7883
0
428
6

251.3
48.4
62.9
11.9
13.8

0.0

CAFE

4.71
21.71

17.65
8.65
0.67
0.28

112.88
51.34
31.34
30.20

7.31
4.84
1.32
6.63
10.28
1573

8552
7883

422

280.9
61.1
61.7
20.4
16.5

0.0

Incent

4.70
21.07

19.15
8.72
0.69
0.29

115.61
54.34
30.76
30.51

7.22
4.82
1.33
6.63
10.66
1564

8735
7883

431

288.6
53.7
34.9
60.4
22.3

1.0
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L.

Table B-2: Comparison of Individual Cases with the NCEP Case - Continued

2015 2025

2003 Reference NCEP Bldg-Std CAFE Incent Reference NCEP Bldg-Std CAFE Incent
Total Electricity Generation (Bkwh) 3852 4890 4786 4810 4890 4919 5770 5507 5596 5769 5777
Coal 1970 2305 2285 2301 2306 2354 2890 2584 2791 2862 2944
Natural Gas 632 1173 1075 1105 1166 1137 1406 1325 1343 1396 1324
Nuclear 764 826 834 826 826 834 830 838 830 830 838
Renewable 359 447 465 442 446 462 489 603 482 497 522
Hydro 275 306 306 306 306 306 307 307 307 307 307
Dedicated Biomass 10 17 25 16 17 21 34 123 28 39 52
Biomass Co-firing 4 18 14 18 18 15 10 0 12 10 6
Wind 11 27 40 27 27 39 35 57 33 35 47
Other 59 77 80 75 77 80 104 116 102 106 110
Delivered Energy By Sector (Quads) 98.22 118.29  116.03 117.64 117.10 118.94 133.18 126.45 131.59 129.82 132.89
Buildings 19.89 23.70 2331 23.40 23.71 23.84 26.75 25.60 26.03 26.76 26.76
Total Transportation 27.07 34.75 33.52 34.76 33.56 34.87 40.04 36.56 40.02 36.94 40.01
Cars 8.92 9.14 8.68 9.14 8.71 9.14 9.58 8.60 9.58 8.65 9.58
Light Trucks 7.41 11.79 10.95 11.79 11.03 11.80 14.94 12.55 14.94 12.73 14.94
Industrial 24.86 28.27 28.39 28.33 28.23 28.54 30.76 30.07 30.75 30.53 30.65
Power Gen Fossil 26.68 33.52 32.21 32.94 33.56 33.51 39.59 35.96 38.29 39.42 38.99
Primary Energy By Sector (Quads) 98.22 118.29 116.03 117.64 117.10 118.94 133.18 126.45 131.59 129.82 132.89
Buildings 38.78 46.76 45.63 45.98 46.80 46.98 53.36 50.89 51.71 53.34 53.26
Total Transportation 27.24 34.96 33.72 34.96 33.77 35.07 40.28 36.80 40.26 37.18 40.25
Cars 8.92 9.15 8.68 9.15 8.72 9.15 9.59 8.61 9.59 8.66 9.59
Light Trucks 7.41 11.80 10.96 11.80 11.03 11.81 14.95 12.56 14.95 12.75 14.95
Industrial 32.21 36.58 36.67 36.70 36.54 36.88 39.53 38.75 39.61 39.30 39.38
Power Gen Fossil 26.68 33.52 32.21 32.94 33.56 33.51 39.59 35.96 38.29 39.42 38.99
Light Duty Vehicle Sales (thousands) 15902 17658 16788 17669 16787 17728 20157 19201 20124 19297 20142
Hybrid 41 885 2155 885 2182 888 1106 2356 1104 2382 1105
Advanced turbo diesel 351 749 643 746 645 748 993 844 994 840 996
Avg New Car Efficiency (mpg) 29.50 30.25 37.92 30.25 37.90 30.25 31.0 37.98 31.00 37.93 31.00
Avg New Light Truck Efficiency (mpg) 21.80 23.42 29.72 23.42 29.71 23.42 24.6 30.60 24.65 30.55 24.65

[1] 2003$ per million Btu; delivered prices include any applicable GHG permit prices.
Definitions: b/d = barrels per day. Quads = quadrillion Btu. Mpg = miles per gallon. MMT = million metric tons. Bkwh = billion killowatthour. GW = gigawatt.
Tcf = trillion cubic feet. Mcf = thousand cubic feet. GHG intensity = metric tons CO2 equivalent per million 2000 dollars.
Sources: AEO2005 Reference Case, ae02005.d013105a; Bldg-Std: bing_eff.d020905a; CAFE: bing_cafe.d021005a; Incent: bing_incent.d020805a;
bing-ice-cap.d02.d021005¢c
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Projection
Domestic Oil Production (Million B/d)
Domestic Dry Gas Production (Tcf)

Net Petroleum Imports (Million B/d)
Net Natural Gas Imports (Tcf)
Percent Oil Import Dependence
Percent Gas Import Dependence

Total Fossil Consumption (Quads)

Petroleum

Natural Gas

Coal
Ethanol Production (quadrillion Btu)
Average Electricity Price ($2003/kwh)
Wellhead Gas Price ($2003/mcf)
Average Delivered Petroleum Price [1]
Average Delivered Natural Gas Price [1]
Average Delivered Coal Price [1]
Delivered Mogas Price ($2003/gal)
Avg Household Energy Expend ($2003/house)

GHG Covered Emissions (million metric tons CO, eq)
Energy-Related CO, Emissions (MMT)

GHG Covered Emission Target

GHG emission price ($2003/ton CO, EQ)

GHG Covered Emmission Intensity

Primary Energy Intensity

Gen Capacity Additions After 2003
NGCC
Conventional Coal
IGCC without Sequestration
IGCC with Sequestration
Wind
Dedicated Biomas
Geothermal
Other Renewables

Table B-3. Comparison of 6 Cases, 2015 and 2025

2015

NCEP-

2003 Reference NCEP HiTech  HiTech
5.68 5.49 5.49 5.50 5.49
19.07 20.77 21.44 20.45 21.21
11.24 15.40 14.60 14.79 14.18
3.24 7.02 5.92 6.23 5.34
56.2% 62.4% 61.3% 61.6% 60.6%
14.7% 25.1% 21.5% 23.2% 20.0%
84.34 102.47 99.96 99.39 97.93
39.09 48.07 46.46 46.79 45.56
22.54 28.69 28.24 27.56 27.42
22,71 25.71 25.25 25.04 24.95
0.24 0.33 0.33 0.33 0.33
7.4 6.9 6.9 6.7 6.5
4.98 4.16 3.66 3.93 3.54
10.51 10.00 10.22 10.03 9.87
6.86 5.92 5.76 5.72 5.51
1.30 1.25 1.79 1.24 1.50
1.60 1.51 1.54 1.51 1.48
1582 1496 1459 1436 1392
6032 7501 7108 7302 7048
5789 7052 6857 6854 6733
6142 7113 7125 7113 7125
0.00 0.00 5.72 0.00 2.77
581.1 492.9 467.8 480.0 462.7
9.46 7.77 7.64 7.58 7.49
N/A 88.6 91.6 82.9 92.9
N/A 14.8 10.0 21.4 19.3
N/A 8.3 4.4 3.7 2.7
N/A 0.0 6.0 0.0 6.0
N/A 0.0 4.0 0.0 4.0
N/A 2.7 6.5 25 6.3
N/A 1.8 2.9 2.6 3.1
N/A 0.5 0.3 0.2 0.2
N/A 1.2 1.6 1.1 1.5

RTP

5.64
22.08

15.18
6.43
61.5%
22.4%

102.96
48.09
29.43
25.44

0.33
6.8
3.81
10.00
5.58
1.25
151
1473

7515
7067
7113
0.00
493.4
7.80

89.6
19.0
4.6
0.0
0.0
25
15
0.4
11

2025

RTP- NCEP-

IC-ETH Reference NCEP HiTech HiTech
5.63 4.73 4.69 4.72 4.65
22.87 21.83 20.85 21.65 20.35
14.22 19.11 17.29 17.66 16.48
5.69 8.66 8.53 7.90 7.62
59.2% 68.4% 66.8% 66.9% 66.1%
19.8% 28.2% 28.9% 26.6% 27.1%
102.27 116.37 108.29  108.60 104.12
46.84 54.42 50.44 51.42 48.55
29.48 31.47 30.34 30.50 28.90
25.95 30.48 27.51 26.68 26.67
0.77 0.38 0.34 0.38 0.34
6.6 7.3 7.7 7.0 7.0
3.48 4.79 4.86 4.66 4.60
9.73 10.66 10.81 10.70 10.58
5.27 6.59 7.09 6.46 6.76
1.25 1.32 2.06 1.23 1.82
1.46 1.58 1.62 1.59 1.57
1438 1571 1565 1479 1455
7429 8794 7829 8203 7564
6980 8062 7438 7471 7171
7113 7883 7272 7883 7272
0.00 0.00 8.50 0.00 6.27
487.3 433.3 387.3 404.8 3735
7.75 6.56 6.26 6.23 6.04
103.9 281.1 250.6 257.6 251.9
18.5 55.1 53.1 120.0 99.1
4.1 70.9 12.3 12.2 5.5
6.0 16.0 32.7 20.2 31.6
4.0 0.0 4.0 0.0 4.0
6.3 4.7 11.2 3.7 10.1
2.1 5.4 19.1 7.0 9.2
0.3 2.4 35 3.8 4.2
15 2.8 3.4 2.6 2.9

RTP
5.11
2471

18.52
8.17
66.3%
24.7%

116.84
54.39
33.92
28.54

0.3
7.1
4.35
10.67
6.11
1.27
1.58
1543

8735
8004
7883
0.00
429.9
6.58

282.9
86.4
39.1
14.9

0.0
3.9
52
2.4
2.7

RTP-
IC-ETH

5.08

2351

16.50
8.17
62.9%
25.6%

113.27
51.11
32.69
29.47

121
7.1
4.36
10.12
6.14
131
1.50
1532

8458
7726
7883
0.00
417.0
6.41

292.1
67.8
16.4
55.7

4.0
7.5
5.2
2.0
2.9



Aa1j0d ABJau3g uo uoissIWWOD [eUOITEN 3Y] JO SUOIIePUSWWO0I3Y J0 s1oedwj/uoielisiuiwpy uolew.lojul ABlaug

6.

Projection
Total Electricity Generation (Bkwh)
Coal
Natural Gas
Nuclear
Renewable
Hydro
Dedicated Biomass
Biomass Co-firing
Wind
Other

Delivered Energy By Sector (Quads)
Buildings
Total Transportation
Cars
Light Trucks
Industrial
Power Gen Fossil

Primary Energy By Sector (Quads)
Buildings
Total Transportation
Cars
Light Trucks
Industrial
Power Gen Fossil

Light Duty Vehicle Sales (thousands)
Hybrid
Advanced turbo diesel

Avg New Car Efficiency (mpg)

Avg New Light Truck Efficiency (mpg)

Table B-3. Comparison of 6 Cases, 2015 and 2025 (Page 2 Continued)

2003
3852
1970

632
764
359
275
10
4
11
59

98.22
19.89
27.07

8.92

7.41
24.86
26.68

98.22
38.78
27.24

8.92

7.41
32.21
26.68

15902
41
351
29.5
21.8

2015

NCEP-

Reference NCEP HiTech HiTech
4890 4786 4783 4748
2305 2285 2256 2273
1173 1075 1120 1048
826 834 826 834
447 465 447 466
306 306 306 306
17 25 17 21
18 14 18 17
27 40 27 39
77 80 79 83
118.29 116.03 115.27 114.09
23.70 23.31 23.35 23.24
34.75 33.52 34.03 33.04
9.14 8.68 8.80 8.51
11.79 10.95 11.55 10.94
28.27 28.39 27.25 27.45
33.52 32.21 32.35 31.67
118.29 116.03 115.27 114.09
46.76 45.63 45.85 45.42
34.96 33.72 34.24 33.25
9.15 8.68 8.81 8.52
11.80 10.96 11.55 10.95
36.58 36.67 35.17 35.41
33.52 32.21 32.35 31.67
17658 16788 17655 17290
885 2155 856 822
749 643 699 572
30.3 37.9 32.1 39.0
23.4 29.7 24.3 29.9

RTP

4911
2275
1230
826
444
306
16
19
27
76

118.75
23.86
34.83

9.14
11.81
28.51
33.61

118.75
46.90
35.03

9.15
11.81
36.82
33.61

17684
886
749

30.3
23.4

2025

RTP- NCEP-

IC-ETH Reference  NCEP HiTech HiTech
4938 5770 5507 5558 5422
2341 2890 2584 2494 2527
1180 1406 1325 1577 1364
834 830 838 834 846
453 489 603 511 546
306 307 307 307 307
20 34 123 29 42
8 10 0 15 8
39 35 57 31 54
79 104 116 129 135
118.21 133.18 126.45 126.16 122.24
24.01 26.75 25.60 25.88 25.32
33.82 40.04 36.56 38.20 35.50
8.74 9.58 8.60 9.05 8.27
11.09 14.94 12.55 14.23 12.58
28.68 30.76 30.07 28.79 28.45
33.69 39.59 35.96 36.23 34.91
118.21 133.18 126.45 126.16 122.24
47.15 53.36 50.89 50.94 49.92
34.03 40.28 36.80 38.47 35.77
8.75 9.59 8.61 9.06 8.28
11.10 14.95 12.56 14.24 12.60
37.03 39.53 38.75 36.75 36.54
33.69 39.59 35.96 36.23 34.91
16896 20157 19201 20104 19690
2208 1106 2356 1061 1017
640 993 844 927 763
37.9 31.0 38.0 33.4 39.8
29.7 24.6 30.6 26.3 31.2

[1] Average Price delivered to all consumers. Units = 2003$ per million Btu. Prices include any applicable GHG permit prices.
Source Runs. Reference: ae02005.d102004a. NCEP: bing_ice_cap.d021005c. HiTech: htrkiten.d111604a. NCEP-HiTech: bing_hdticecap.d020905a. RTP: oghtec05.d102704a.

RTP-IC-ETH: bing_hst_ic.d021105a

Definitions: b/d = barrels per day. Quads = quadrillion Btu. Mpg = miles per gallon. MMT = million metric tons. Bkwh = billion killowatthour. GW = gigawatt.
Tcf = trillion cubic feet. Mcf = thousand cubic feet. GHG intensity = metric tons CO2 equivalent per million 2000 dollars.

RTP

5800
2659
1681
830
487
307
33
12
32
103

133.63
27.00
40.20

9.58
14.96
31.22
39.29

133.63
53.30
40.44

9.59
14.97
39.89
39.29

20193
1108
1001

31.0
24.6

RTP-
IC-ETH
5805
2817
1514
838
491
307
34
4
43
103

130.12
27.02
37.19

8.70
12.86
30.73
39.20

130.12
53.32
37.43

8.70
12.87
39.37
39.20

19327
2403
821
37.9
30.7
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